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K. C.B., on Native 'IVibesofthe Egyptian Sudan, 608 ;Prof. 

W. B. Dawkins on Celtic and Germanic Designs on Runic 
Crosses, 60S ; G. W. Ilambleton on the Scientific I'reveU' 
tion of Consumption, 608 ; G. St, Clair, Dragon Sacrifices 
at the Vernal Equinox, 608; Dr. H. Hicks, F.K.S., Evi¬ 
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608 ; W. Cunningloft on Bowls’ Barrow, near Heytesbury, 
in North Wilt$, 609 ; Dr. J. G. Garson, the Crania and 
other Bones found in Bowls* Barrow, 609 ; Rev. G. Brown, 
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Clraic qtn of a Medicine-Man of the Queen Char¬ 

lotte Isles, 610 

British A. O. BntRn 619 

firitisli Censtnr Aotinotrocha of the^ W. Hw dhrubsdK 439 \ 



viii 


//KtMX 




W* C McTntolhj 468; Prof. W. A. Hefdmaot 387 ; TatnAda 
, ui 4 Acdootrocha of the, J. T. CuaAiogham, 361 

Cotonies and India, Iron-making Reaourceft of, P. C. 
and Kttey, 575 

BrltiahEmpbe, Statistics and Value of Coat Raised in, K. Meade,. 

514 

Bmw Isles; Past Geographical History of the, Prof. T. CJ. 

Hoimey, P.R*S., 44^; ^athy-hypsographical Map of, 506 
British Medical Association at Brighton. 274, 374 
British Museum : Modem Ethnography, 13 ; American Ethno- 
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Macaulay (Colman) and the Indian Expedition to Tibet, 41 
MacAlister (Dr.), the Grenada Eclipse Expedition, 441 
McAlpine (K.), Pembrokeshire, 482 i 

Maegowan (Dr. D. J,), Note on Earthquakes in China, 17 
McIntosh (Prof.), Remarks on the Eggs of British Marine | 
Fishes, 147 

McIntosh (W. C.), Actinolrocha of the British Coasts, 468 
Mock (K.), Pyro-elcctric and Optical Observations on Brazilian 
Topaz, 354 

McKenzie (J, M. Muir), on Cultivation in the Western Ghats, 14 
Mackie (G. E.), Malvern Field Hand-book and Naturalist's 
Calendar, 14 

Macleay (W.), Cienodax wilkinsoniy 379 

McNeill (Mr.), Method of Correcting for Diiferential Refraction 
in Declination, 225 

Maepherson (H. A.), and W. Duckw'orth, Birds of Cumberland 
and Westmoreland, 6t8 

Madagascar, und die Inseln Seychellcn, Aldabra, Komoren, und 
Maskarenen, Prof. Dr. R. Hartmann, 406 
Madan (H. G.) t Effect of Heat in Changing the Structure of 
Crystals of Potassium Chlorate, 66 ; Ampere’s Rule, 217 ; a 
Lubricant for Brass-Work, 265 

Madras Magncticol Observations, Prof. Balfour Stewart, F.R.S., 
3; Madras Observatory, 131 ; Dr. Thornton and the Fauna 
of the Madras Presidency, 174 ; Government Museum, 554 
Madrid, Mineralogical and Natural History Collections, 577 
Madsen ( 11 . F.), Construction of Reflecting Telescopes, 463 
Magic (W. F.), on Measuring the Surface-Tension of Liquids, 46 
Magnesia, Influence of, on Portland Cements, M. G. Lechartier, 
140 

Magnetic Coupling, Chronometer with, A. d’Arsonval, 163 
Magnetic Force, Terrestrial Measures of, at Greenwich, 54 
Magnetic Maps of France, T. Moureaux, 188 
Magnetic Observations mode at Madras in the Years 1851-55, 
under the Superintendence of Mr. W. S. Jacob, N. K. 
Pogson, 3 

Magnetic Observations, Madras, Prof. Balfour Stewart, F.R.S., 

3 

Magnetic Observations, Best Means of Comparing and Re 
cluclng, 477 

Magnetic Principle, M. Mascart on the, 47 
Ma^elisation, Effect of, on the Elasticity and the Internal 
Friction of’Metals, H. Tomlinson, B.A., 115 
Magnetisation of Iron, S. Bidwell, M.A., 159 
Magnetisation, Prof. M ascart on, 435 
Magnetism in Iron Well-Tubc.s, Herr Franz, 563 
Magnetism, Permanent, of Steel nt Various Temperatures, Dr. 
G. Poloni, 159 

Magnetism, Terrestrial, Prof. B, Stewart, F. S. Trout on, 53 
Magnus (Philip), Honour of Knighthood conferred on, 323 
Mam (P. T.), Experimental Knowledge of Certain Properties 
of Matter, 479 

Maitland (Colonel) and Sir F. Abel, F.R.S., Erosion of Gun- 
Barrels, 575 

Malaga, Earthquakes at, 460 

Malay Mines and Miners, A. Hale, 626 

Malay Peninsula, Stone Age in the, A. Hale, 53; Map and 
Gazetteer of, 628 

Malaysia in April and May, Upper Wind-Currents over the Bay 
of Bengal in March and, Hon. Ralph Abcrcromby, 288 
Maidive Islands, C. W. Rosset, 187 
Mole Animals and their Progeny, 76 
Malpighia, 626 

Malta, Earthquake-Shocks at, 370, 397 
Malvern Field Hand-book and Naturalist’s Calendar, G. E. 
Mackie, X4 

Mammals of Central America, E. R, Alston, P. L. Sclater, 615 
Mammoth Period, Grave of, in Belgium, M. Nadatllac, 492 


Man and Pleistocene Animals in North Wales prior tbGicdll 
Deposits, Evidence of, Henry Hicks, F.R.S., 3 i 6 ^ ^ 1 

Manatees, Dr. Clemens Harttaub, on the, 214 f W. Toewf^ 
468 

Manathirium delheidiy Dr. C. Martlaub, 594 
> Manganese, Fluorescence of Compoituqs of, M. Leooq ^ 

I Boisbaudran, 491 ^ 

j Manganese-Mining in Merionethshire, C. Le Neve Foster, 512 
Mangulans of Mindoro, Prof. Blunaentritt, 557 
Manitoba, Prehistoric Man in, C. N. Bell, 6io 
Mann (Dr. R. I,), Death of, 346 
Mano (Charles), Death of, 274 

Manometric Flames, Measurement <tf the Intensity of Sound by 
means of the, M. E, Doutoct, 356 
Manuring, Deportment of Urea in, 175 
Maori, the Aryan, Edward Tregear, 286 
Maps, International Orthography for, M. de la Orye, 61 
Maquenne, Dehdrain and, on the Absorption of Carbonic Acid 
by Leaves, 384 

Marey (M.), Kinematic Analysis of Human Motion, 54 ® i Loco¬ 
motion of the Horse, 563 

Marey and J.)esmeay (MM.), Walking and Running, 588 
Marie (Maximilicn), Histoire des Sciences Mathematiques ct 
Physiques, 518 

Marine Biological Association, Report of, 177 
Marine Biological Station at Banyuls-sur-Mer, P, L. Sclater, 596 
Marine Biological .Station at Granton, ScotlamI, 484 
Marine Laboratory at St. Andrews, Researches at, 483 
Marine Observations the Prince of Monaco’s, 277 
Marksmanship, Applications of Electricity to Development of, 
Cant, O. E. Michnelis, 462 

i Marriott (W., F.R. Met. Soc.), and F. (.ia<.ter, F.R.Met.Soc., 
Floods of May 1886, 187 
Mara, “ Canals of, M. Terby, no 
Mara, Changes on Suriace of, 459 

Mars in i88b, Physical Appearance of, W. F. Denning, X04 
Martel (M.), on Pottery in the Stone Age, 38 
Martin (Dr.): on Clnnesc Northern Barbarians, 154; on Geo¬ 
metry in China, 577 

Martin (J.), Photographs of Scene of New J^calatid Eruption, 
5*2 

Martineau (Dr. G. F.), on the Origin of our Potato, 202 
Martyr (T.), Enemies of the Frog, 217 
Masai, Sign-Numbers in Use among, J. Thomson, 522 
Mascart (Prof.) : on the Magnetic Principle, 47 ; on Magnetisa.’ 

tion, 435 . . ... 

Mason (Otis T.) ; on Carib Antiquities, 39 ; Anthropology, 30a 
Maspero (M.), Lii»ts of Thothmes HI., 70 
Massce (G.), Lathrtea sqttamariay 610 

Masters (Dr. M. T., F.R.S.), Note on the Floral Symmetry of 
the Genus Cypripcdiuin, 538 
Matter (Dr.), Chinese Geometry, 577 

Mathematics: Euclid Revised, R. j. C. Nixon, 50 ; Common- 
Sense Euclid, Rev. A. I). Capcl, M.A., 51 ; T. H, Eagles, 
M.A., on Constructive Geometry of Plane Curves, 74; Ma¬ 
thematical Society, 94, x86; Arithmetical ErentSi M. F. 
Cesiiro, 158 ; Minebin’s Statics with Relation to Physics, 
Major A. Cunningham, 165 ; American Journal of, 521 : 
Differential Equations, R. Liouville, 491 ; Mathematical anci 
Physical Sciences, Maximilien Marie, 518; Non-EuoUdian 
Geometry Vindicated, K. W. Frankland, 521 ; Binomial Equa¬ 
tion - I o, Miss Scott, 521 ; Theoiy of Redprocants, 
Prof. Sylvester, F.R.S,, 521 ; Syllabus of Elementary^ Geo¬ 
metrical Conics, 529, also British Association, Section A, 
Mathematical and Physical Science 
Matter, Influence of Stress and Strain on the Physical Properties 
of, H, Tomlinson, B.A., 69, 115 
Matter, Experimental Knowledge of Certain Froperties of, P. T, 
Main, 479 

Mathias (M.) and M. L. Cullctet, Densities of Liquefied Owes, 
*39 

Mattirolo (Dr. O.), the ** Mycorhiaa^’ of the Roots of the S^eef 
Chestnut, 403 

Mauna Lon, the Craters Mokuaweoweo on, J. M. Alexander, 
232 

Maupas (E.), ConiugatSort of the Raramecise, 49a 
Maw (M. H.), R^dulum Oscillation, 76 
Maximum Economy of Action, the Doctrine of the, Pfofv von 
Helmholtz, 308 

Mi^-bugs, Devastation of S^lahd by, 277 
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Sttitiftitt And Vftlufi of Coftl raised in British 

Ktnpire, 

Mhadovr* Vfhfod andi a Poaetquisslogs Chrooiole, Chos. C. 
Abbotti tm 

HleasareS) weights and, laternatioiuU Committee of, 79 
Meehaniori Engineers, Institotion of, 45, 399, 576, 625 
Mechanics; Practical Mechanic's Cotnpamon, W. Templeton, 
W, S. Hutton, C*E., 28; Pr. Kdnig on Che Modem Attempts 
> towards laving down an Unexceptionable Basis of, 2ia; a 
Manual of Melanies, T. M. Goodeve, Prof. Geo. M. Minchin, 
358. See a/so Britii^ Association, Section G, Mechanical 
Science 

Medical Index Catalogue, A. T. Myers, 98 
Mediterranean, Eastern, Earthquakes in, 460 
Meehan (Thos.), Superimposed Stamens, 17 
Melbourne Observatory, 155 

Meidola (Prof. R., P*. R.S.): Oils, Resins, and Vamislies, 213 ; 
Scientific Development of the Coal-Tar Colour Industry, 324; 
Physiological Selection and Origin of Species, 384 
Meloe, Iatvsc of, Dr. Sharp, Mr. Billups, Mr, Saunders, Prof. 
Riley, 306 

Melting-Points of Minerals H. h. Cronhwait, 22 
Memoires de la Societe de« Sciences Physiques ct Naturelles de 
Bordeaux, 99 

Memoirs of the Kazan Society of Naturalists, 277 
Men of Science in the House of Commons, 299 
Mendelssohn (Maurice), Researches on the Axial Nervous 
Current, 380 

Mendenhall (T. C.), Characteristic Curves of Composition, 559 
Mensuration, Exercises on, 7'. W. K. Start, 494 
Menthol, Effect of, on Nerves of Temperature, Dr. Gold- 
Rcheider, 71 

Mercury, Preservation of Gases over, H. B. Dixon, F.R.S., 511 
Mercury Vapour, Absorption of, by Spongy Platinum, T. 
Ihmori, 354 

Meridian Instruments, Flexure of, Prof. Harkness on, 40 
Meridian of Paris, 61 

Merionethshire, Manganese-Mining in, C. Le Neve Foster, 
512 

Merriheld (John, EE.D.), a IVcaliscon Nautical Astronomy for 
the Use of Students, 262 

Merrill (G. P.), Pliocene Sandstones from Montana and Idaho, 

53? ^ 

Merritt (W. Hamilton), the Cascade Anthracite Coal-Field of 
the Rocky Mountains, Canada, 259 
Metallurgy: Neutral Lining for Metallurgical Purposes, 62; 
M. Cornu on the Hydrogen Function of certain Metals, 104 ; 
Effect of Magnetisation on the Elasticity and Internal Fric¬ 
tion of Metals, H. Tomlinson, B.A., 115 
Metamorphic Rocks, Cretaceous, G. F. Becker, 80 
Meteoric Stones, E. S. Dana and A. L. Pcnfielil, 540 
Meteorites, Meteors, and Shooting-Stars, Prof. H. A. Newton, 

^ 53a 

Meteorology: J. G. Grenfell on Iridescent Cloudjs, 3 ; Climate 
ofKHIamey, Ven. Archdeacon Wynne, M.A., 21 ; Meteoro¬ 
logies Society, 23 ; Berlin Meteorological Society, 23 ; Dr. 
Woeikof on Croll’s Hypothesis of theological Climates, 46 ; 
Inhuenoe of P'orests on the Climate of Sweden, 53 ; F.arth 
Temperatures, W. Marriott, F.K.Mct.Soc., 95 ; After-Glows 
of 1883^4, A. W. Clayden, M.A,, 95 ; a Remarkable Hail- 
Mtorm^ A. Ernst, 122 : on the Working oi the Harmonic 
Analyser at the Metcorohagical Office, R. H. Scott, F.R.S., 
and R. H. Curtit;, 135 ; tSolar Halo of May 30, 1886, M, A. 
Cornu, 139; Solar Halo, Commander T, H. Tizard, 168; 
Dr* W. Doberck'ft Obiservations at Hong Kong, 148 ; Hong 
Kong Observatory, Dr. Doberck, 175 ; Meteorological Results 
Rt Levajea and Suva, 1875" *885, J- D. W. Vaughan, F.R. 

187; Squall of January 13, 1886, R. H. Scott, 
187; Flood* of 1886, F. Goster, F.R.Mct. 
Soc.» and W. Marriott, F.R.MebSoc., 187; Summer 
Isobars^ Winds and Cloudiness on the Atlantic, L. T. de 
j Solar Meteorology, Signor 1 'accMni, 194 j Blan- 
ford'a Memorandum on the Himalayan Snowfall, aoi ; an 
Austr^aaian Meteorological Society, aoj; Meteorology of 
Ben Nevis, A. Buchan, 2!t; Mir^ at Algers preceding 
Thun^rttonn, ayy; the Weather at Cataca*,I>r, A. Ernst, 
^3; Meteorologtcaf Station ofrAigoual, M. P. Perrier, 331; 


^ and M^iery Haploiiom^ Hy. Hamea, 36r; the August 


Perseids, W. F. Denniugf 37 ® J Report of Scottish Meteoro¬ 
logical Society, 460; Aurora, M. A. Veeder, 469 J tunar 
Rainbow, D. Pidgeon, 469; Proposed Observatory near 
Chepstow, 506; Annual Movement of the Barometer in 
Central Russia, ^nerai A. dcTillo, > Rainfall of the Cape 
Colony, Stewart, 573; Law of Storms, W. H. Rosser, 
594 ; Metcorologiache Zeitschrift, 603 ; Observations at Polar 
Meteorological Station, Mouth ^of Lena, M. Eigner, Dr. R. 
Lenz, 604; Meteorological Observations near the Upper 
Rhine, M. Him, 61 a 

Meteors, 580; Meteor-Showers, 85, ill, t77» 43S» 49 ^# 5 ^ 2 , 
532, 604, 628; Baron Schwerin on the November Stream, 
60 ; Bolide in Russia, 60 ; Meteor of June 13, K. Strachan, 
143 ; the Biela, of November 27, 1885, H. A. Newton, 207 ; 
W. F, Denning on Meteors, 336 ; New Aerolite, 439 ; the 
September Taurids, W. F. Denning, 54 ^ ; Fine Meteor, 
Rev. J. H. Abrahall, 602 

Methylic Compounds, Comparative Volatility* of, L. Henry, 
588 

Meunier (M. S.)* Jurassic Bilobites, 140 
Meusnier’s (General) Projected Aerostatic Machine, 331 
Meyer (Dr. A, B.), Hybrids between the Black Grouse and 
the Pheasant, 2 il 5 ; Mimicry in Snakes, 

Mexican Cemeteries, Discovery of Two Ancient, 379 
Mexico, New, Turquoise from, F, W. Clarke and J. S, Diller, 

539 

Mice and Frogs, W. A. Carter, 109 

Michaelis (Capt. O- E.), Application of Electricity to the De¬ 
velopment of Marksmanship, 462 
Michelson (A. A.) and E. W. Morley, Experiments on Velocity 
of Light, A. Cornu, 139 ; Influence of Motion of the Medium 
on the Velocity of Light, 158 
Michigan Sanitary Convention, $54 
Microbes, Ferments, and Moulds, E. L. Troviessart, 239 
A/krococciis paUeuri^ Dr. Sternberg, 162 

Micro-Organisms, Multiplication and Vitality of Certain, Percy 

F. Frank land, 539 

Microscopy: Determination of the Index of Refraction of a 
Fluid by, G. Thompson, IS 7 » ^ Rcfractometcr, Rev. 

Gordon 'Phompson, 217 ; as a Refractor, L. Bleekrode, 2^ ; 
Microscopic Flora of Sulphurous Waters;, L. Olivier, 563 ; 
Microscopic Organisms in Air and Water, M. leDr.Miquel, 318; 
Microscopical Society of Glasgow, 14 ; Chcsh.re, on a Device 
for the Better Examination of Bacteria in Culture-Tubes, 235 ; 
Pkyl/oxcra vatiatrix^ Dr. MurrU, 355 ; Chlainydoniyxa in the 
Engadinc, Prof. K. Rny Lankester, jF.R.S., 40S ; Prof. T. 

G. Bonney, F.R.S., on the Microscopic Analysis of Rocks, 
443 

Middlesex, Scientific Society for, S3 

Middlesex Natural History and Science Society, Field Meeting, 

SOI 

Migration, Lepidoplera and, W. H. Bath, bi8 
Migration of Birds, Observations on, at Lighthouses, 481 
Migratory Instincts of Trout, 246 
Mikluho-Maday (Baron), in New Guinea, 41 
Milk Scarlatina, Dr. Klein, 471 

Mill (Dr. H. R.): and J. T. Morlson, Tidal Variations of Tem¬ 
perature and Salinity in Forth Estuary, 187 ; 'Pemperaturc of 
Water in Firth of Clyde, 461 ; on the Chemistry of Estuary 
Water, 511 

Miller (Hu^h), on the Classification of Carboniferous Limestone 
Series, Northumberljuid Type, 515 
Milne (Prof. John): on Geology of Japan, 59 ; and the Crater of 
Asamayama, 130; Earthquakes and other Earth Movements, 
Major A. Cunningham, 141 Prize Essays on Earthquakes, 
153; an Earthquake Invention, 193; Volcanoes of Japan, 

434 

Mimicry in Snakes, W. 11 . Tooke, 547 ; A. B. Meyer, 596 
Minchin (Prof, G. M.): Scientific Nomenclature, 76; Statics 
with Relation to Physics, Major A. Cunningham, 165; 
Amp^ire’s Rule, 192 ; a Manual of Mechanics, T, M. Good- 
eve, 358 

Mindanao, Ethnology of, Prof. Blumentritt, 372 
Mindoro, Manguian* of, Prof, Blumentritt, 557 
Mineral RMources of India, Conference on, 129 
Mineral Waters of Bago^res-de-Litchoo, Hautc-Garoonc, on the 
' Comporition of, Mi Ed. Willm, 403 
Mioeralogtcal Sot^ty, ail, 233 

Mineralogy : Prof, K, S- Dana on the Progress of, 370; Contri- 
burions to^ W. E. Hidden, 539; Progress of Chemistry and, 
400 
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: Melting-Points of, H. L. Crost 1 i\vait, 22 ; LocUed-np 
Collection of, In Madrid, 577 
Mihes, on Laying the Dust in, W. Galloway, 278 
Mines imd Miners, Malay, Mr. Hale, ^26 
Mines, School of, Ballarat, Report, 531 
Minister of Education, Proposed, 488 
Minor Planet, New, Prof. C. H. F. Peters, 225 
Minor Planets, Iniluencc of Phase on the Brightness of the, Dr. 
G. Muller, 16 

Mifiuel (M» le Dr.) Microscopic Organisms in Air and Water, 

318 

Mirage at Ostersund, 108 

Mirrors, Birds and, K. C Constable, 76 

Mitchell (Arthur), Sense of Smell, 521 

Miira (S. P.), Physiological Selection and Origin of Species, 

38s. 

Mittheilungen of the Geographical Society of Vienna, ^2 
Mock Sun, Sir W. J. Ilersche!, 289, 336 ; Robert H. F. Rijj- 
pon, 361 ; Halo and Mock Suns, E. Douglas Archibald, 
Robert H. K. 313 ; seen at Donnars, Norway, 174 

M(M,iernised Templeton, or the Practical Mechanic's Companion, 
W. 7'cmpletnn, \V. S. Hutton, C.E., 28 
Modulus of Elasticity, New Method of Determining the, A. 
Konig, 354 

Mohn (H.j, Earthquake at Sea, 496 

Mokuawooaeo, Craters of, on Mnuna Lua, J. M. Alexander, 
332 

Molc-HiIJs thrown up under Snow, on the Form of, Prof. Thos. 
McKenny Hughes, F. R. S., 3 

Molecules ; Meinoirc sur les Volumes Moleculaires des Liquides, 
avec un Avant-p-opos, 359 

Monaco (the Tvince of) : Marine Observations of, 277 ; on the 
Gulf Stream, 458 

Moncelon (M.), Half-Castes of New Caledonia, 185 
Monckton (H. W.), and K. S. Herries, the Bagshot Beds of 
the' London Basin, 210 
Monckton (Horace), the Bagshot Beds, 265 
MoncriefJ'(Colonel), on Great Guns, 37 
Monkey, the Cortical Centre of the Upper Limb of the, 186 
Monocfiloracetate of Butyl, O. Gehriug, 188 
Mons, Phosphatic Beds near, M, F. L. Cornet, 69 
Montana and Idaho, Pliocene Sandstones from, G. P. Merrill, 
539 

Monireal, Botanic Garden at, 38 

Moon's Surface, Ice on the, Prof. G. H. Darwin, F. R.S,, 264 
Moore (Commander), on the Existence of an Island between 
L’Echiqiiier Group and Durour Island, 372 
More (Sir R. J.), on Science for the Masses, 458 
Morison (J. T.); and Dr. IL R. Mill, I'idal Variations of Salinity 
and Temperature in Forth Estuary, 187 ; Distribution of 
Temj>erature in Firth of Clyde in April and June 1886, 509; 
I dstribution of Temperaturii in Ixch Katrine and Loch 
Lomond during the Past Winter and Spring, 509 
Morison (Mr.), on the Turki Languages, 41 
MorW (E. W.) and A. A. Michelson, Experiments on Velocity 
of Light, M. A. Cornu, 139 ; Influence of Motion of the 
Medium on the Velocity of Light, 158 
Momh dogical Description of the Brain of Gam bet ta, MM. 

Cnudzinsky and Malhia^ Duval, 379 
Morphology of the Mammalian Coracoid, G. B. Ilowe^, 537 
Morris (D.), Tropical Fruits, 316 
Morris (I)r.), Phylioxera vasiatrix, 355 
Morse (E. S,), Japanese Homes and their Surroundings, 26 
Mosaic, Permanent Colour-Types in, F. Gabon,F,R.S., 70 
Moscow i Society of Naturalists, 85 ; Proposal to Establish a 
University for Women at, 300 

Moseley (H. N.), Importance of Sexual Reproduction in the 
Theory of Selection, Dr. A. Weismann, 629 
Motion, Human, Kinematic Analysis of, M. Marcy, 540 
Motor Ner^ass in Palate of Dog, M. Vulpian, 636 
MouchesE (Admiral): Report of the Paris Obsciwatory, iio ; New 
Observatory, La Plata, 531 

Moulds, Microbes, Ferments and, E. L. Tronessart, 239 
Mount Wilson and its Ferns, P, N. Trebeck, 307 
Mountain Ascents in Westmoreland and Cumberland, John 
Barrow, F.K.S., 168 

Mountain Ranges, Origin of, T. M. Reade, 602 
Moureaux <T.), Magnetic Maps of France* i 9 g 
Moushketoff (J. V.), Geology of Turkestan, 1*7 
Mouvement Scientifique et rndustrielen 1885, Causeries Scienti- 
fiquea, H. Vivarez, 494 


Moxly (Kttv. J. H. S.), West ItidiAo Sanalorinm atul’ Guide ttt 
Barbados, 168 

Mud Volcanoes near Baku« Dn H, Sjogren, 464 
Muller (Baron Ferdinand von, F.R.S.), ln^gen6US Plniit* olf 
Australia, 462 ; Retirement of, 576 
Muller (Dr. G,), the lathience of Phase on the Brightness of 
Minor Planets* 16 

Miiller and Kempf (Drs.), Solar Spectrum, 176 
Multiple Algebra, Prof. Gibbs, 558 

M-unuy (J.) and Sir C. W. Thomson, Scientific Results of fbc 
Expedition, 437 

Murray (J.), Areas of Diflferent Annual Rainfalls, 461 ; on the 
Antarctic Regions, 357 

Murray (G.), Botanical Researches in Grenada, 4S9- 
Miiscular Exercise, Effect of^ on Temperature of the Body^ 554 
Museum GodeflVoy, Dispersion of the, 174 
Museums, &c., Sunday Opening of in New York, 108 
Mycorhira of the Roots of the Sweet Chestnut, Dr. O. Mattirolo, 
40J 

Myers (A. T.), Index Catalogue of the Library of the Surgeon- 
GeneralS Office, United States Anny, 98 
MyrEtic Acid : Dr. W. Will, 356; Action of Nitric Acid on, 
11. Noerdli iger, 492 

Nadaillac (M.), Grave in Belgium of the Mammoth Period, 492 
Nadar (M.), Photography from a Balloon, 276; Fresh Experi¬ 
ments with Balloon Photography, 308 
Naphtha in the Volga, 60 
Naphthalene, Isomeric Derivatives of, 506 
Naj)hthalcDc and Thymol, Solidification of(K. M, Raoult), 163 
Naples, Earthquake Shocks at, 488 

Nare.s (Capl. G, S., R.N., F.K.S.) and the C/taUfn^ex Expedi¬ 
tion, 437 

National Fish-Culture Association, 130, 13*, 626 
National Smoke-Abatement Institution, K. White Wallis, 203 
Natural Gallery in A roll a Glnder, Valais, 457 
Natural History r Naturalist’s Calendar, 14; Herr Radde in 
the Transcaspian Region, 41 ; Natural History Society at 
Yokohama, 59; Naturalist's Diary, C. Roberts, F.R.C.S., 
L.K.C.P., J. Wrightson, 119; Natural History of Useful 
Aquatic Animals of the United States* 146 ; Naturalist’s 
Holiday in Australia, Dr. J. E. Taylor, F.L.S., 168; 
Natural History Society of Bombay, 396 ; Natural History 
and Science Society, Middlesex, Field Meeting, 501 ; 
Naturalists’ S »ciety, Bristol, Proceedings, 555; Natural 
History Collection, locked up in Madrid, 577; Natural 
History Researches in Borneo, J. Whitehead, 602 
Natural Sciences, Swiss Society of, 373 

Nautical Astronomy for the Use of Students, a Treatise on, 
John Mcrriheld, 262 

Naval Architects, Institution of, at Liverpool, 344 
Neara, W, IL Dali, 122 

Ncmcrtea, Embryology of the, Prof. A. A. W. llubrecht, 67 
Nerve Action, Dr. H. P. Bowditch, 359 
Nerve Centres in the Arachnidae, M. G. Saint-Retny, 540 
Nerves ; Influence of the, on the Skin, Dr. Joseph, 332 ; Re¬ 
generate, Distribution of, C. Vauclair, 562 
Nervous Cells, Prof. P’lesch, 7? 

Nervous System of Sponges, Dr. R. Von Lendenfeld, 538 
Nervous System of the G .sleropods, H. de Laeaxe-D^thiers, 
588 

Nest, Edible Bird’s, Composition of, H. B. Guppy, 100 
NetUe Cells, Functions of, Dr. K. von Lendenfeld, 53H 
Neutral Lining for Metallurgical Purposes^ M. Kerd. Gautier, 
62 

New Caledonia, Half-Cartes of, M. Moncelon, 185 
New Guinea: Baron Mikluho-Mactay's Journey in, 4 r j Mr. H. 
O. Forbes's Expedition to, Prof- R. Bowdler Sliorpe, 340 j 
H. O. Forbes's Work in, 39S ' . 

New Holland, Paradoxes of, 154 

New South Wales t Linneais Sod^ of, 95 ; New Aphoniptinntaft 
ln»ectfrom, A. Sidney F^E.S., 9$} SdeBCeitt, jhfjt 
Centenary Arrangements, 434 ; Deputotton from B^uh 
Association to, 441; Royal Society of, ^2, 489 ; TlttDepe^ls^ 
S. H. Cox, 587 

New York, Sunday Opening of Museums, to, 108 
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vZeaiftiid institute, 580 
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Niagara Falls : Study and Discussion of the Interesting Pheno¬ 
mena of the, 396 : American Association Excursion to, 559 
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0 . G. KroU, 306 

Nikitin (M.), Glaciers in Russia, 604 
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201 

Niinptsch (Lieut, v'on), Explorations in the Congo Country, 226 
Nitelitt, a Remarkable Species of, Whitelegge, 283 
Nitrate of Soda Competition, the, 199 
Nitrates, Secretion of, through Drine, Dr. Gossels, 164 
Nitric Acid, Action of Myristic Acid, IL Noerdlinger, 492 
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Nixon (R, J. C.), Euclid RevEed, 50 
Notion (A.), Registering Hygrometer, 188 
Noerdlinger (H.), Action of Nitric on Myristic Acid, 493 
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Nomenclature, Scientific, G. M, Minchin, 76 ; G. GrilFith, 122 
Non-Eiiclidian Geometry Vindicated, F. W. Frankland, 531 
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464 

North America, Classification of the Cambrian System of, Chas, 
D. Walcott, 402 
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Catalogue, W. H. Hemsley, A.L.S., 143 j 

North Pole, Expedition to the, Colonel Gilder, 490 
Norway; Herr Schoyen on “ Krog," or Bavky-Pcst, 39 ; 
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storm in Central, 323 ; Ingenious Plan for Disseminriting the 
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Numeration, Pri nitive Forms of, M. Lctourneau, 185 
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Royal, 122 ; Madras Observatory, 131 ; Melbourne, 155 ; 
Hong Kong, 148, r74, 572; Potsdam, 176; Strasburg, 247 ; 
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O^her* GakBs in, W* F, Denning, $96 
Mull (Wk)f Kdaeation iu the United 55 
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Olliff (A. Sidney, r.E.S.), a New Aphanipterous Insect from 
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202 

Oppdirer (Chevalier Theodore d'), Tr.iite de la Determination 
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Heat, 3; Acoustics, Light, and Heat, by W. Lees, M. A., 
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Guignard, 30S 

Orchidem of the Mudgee District, A, G. Hamilton, 611 

Orchids, F. Sander, 541 
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Orientalists, LLt of International Congresses of, 529 
Origin of Chinese Arts, Sciences, <Scc., Dr. Edkins on, 60 
Origin of Cobrnrs in Insects, J. W. Slater, 70 
Origin of an Epidemic, in Quest of the, 393 
Origin of Mountain Ranges, 1 '. M. Readc, 602 
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362, 407, 439, 537, 545 ; Piof. K. Meldola, K.R.S., 384 ; S, 
B. Mitra, 385 ; E. Catch pool, 617 
Origin of Tissue, Larval Theory of, A. Hyatt, 158 
Origin of Wicties, P'rancis Gallon, F.R.S., 395 
Orioois, Nova, J. B). Gore, 302 
Ormerod (Miss), on the Hessian Fly, 458 
Ornithology; Protective Imitation, 3; Do Migiatoiy Birds 
return to their Old Haunts F. C. 'Paylor, 53 ; Sale of Sir 
W, Jaixline’s, F.R.S., Ornithological Collection, 196 ; Orni¬ 
thological Explorations in the Commander Islands and Kam¬ 
chatka, Leonhard Stejneger, 333 ; Avifauna Iialica, Dr. E. 
H. Giglioii, 593; Trochiiid®, J, GouM, B. Sharpe, 602 ; 
Birds in the Lucknow Museum, 602; Recent Ornithological 
Works, R. B. Sharpe, 618; British Birds’ Effigs, A. G. 
Butler, 619 ; Orniihological Explorations in Commander 
Islands and Kamchatka, Dr. L. Stejneger, 619. aho Birds 
Oscillation, Pendulum, M, H. Maw, 76 
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Ostracoda, Prof. T. R, Jones, F. R.S , and J. W. Kirkby, 138 
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Palaeontology, Annotated Catalogue of the Writings of Dr. 

Chas, Abrathar White, 246 
PalcBtine Expedition, Prof. Hull, F.H.S., on the, 115 
Palladium, Hydrogenated, Electrical Properties of, C. G. Knott, 
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Palmieri (Prof !>.), on the Origin of Atmofiplieric Electricity, 
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of» 83 ; Panama Canal, ill 
Panclastite, Dr. Sprengel on, 32 
Papuans and Polynesians, Kev. G. Brown, 609 
Paralytic Ataxy of the Heart, Mariano Serumola, 491 
Parameciac, Conjugation of the, E. Maupas, 492 
Parasites, Vegetable, of Codfish, 17 

Parasitic Organisms in “Delhi Hoil,” D. D. Cunningham, 75 
Parasitic Fungus on the Cucurbitacegc, E. Haviland, K.L.S., 

Parietal Eye of Hatleria, W. B. Spencer, 33 
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95 . " 5 . > 39 . 163. 2 * 1 . 23s. * 45 . * 59 . 284, 307, 33 *. 
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tory of, no ; Laborato’re d’Electricitd, 576 j Mountain Plants 
of Parisian Flora, M. Chatin, 636 
Parker (T, J.), Claspers of Callorhynchiis, 635 
Parsons (H. F.), Disinfection by Heat, 581 
Parthenogenesis, New Case of, in the Vegetable Kingdom, Dr. 
A. Ernst, 549 

Parville (H. de), Apparent Oscillation of the Stars, 163 
Pascoe (F. P.), Peculiar Growth of the Common Acorn-Shell, 
596 

Pasteur's (Dr.) Researches, Dr. Geo. Fleming on, 144 ; Go¬ 
vernment Committee on Pasteur Treatment of Hydrophobia, 
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Patagonian Andes, Colonel Fontana's Lecture on, 372 
Pathology and Histology, Practical, Heneagc Gibbs, M.D., E. 
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Paulitschke (Dr.), Hydrography of the Upper Webi, 372 
Pavey (Dr.), F.R.S., Harveian Oration, 606 
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Peabody Institute of Baltimore, 301 

Peat Floods in the Falklands, W. T. Thiselton Dyer, F.K.S., 
44D; Acting-Governor Bailey, Lieut.-Governor Barkly, 440 
Pedler (Prof.), on the Corrosion of the Lead Linings of Indian 
Tea-Chests, 348 
Pekin, Dust-Storms of, 348 

Pembrokeshire ; North-Western, Pre-Cambrian Age of Rocks 
in, H. Hicks, M.D., T. G, Bonney* 162; North-West Coast 
of, Csmt. T. Grilfiihs and H. N. Williams, .^82 
Penck (Prof.), Proportion of the Areas of lind and Water on 
the Surface of the Globe, 372 
Pendulum Oscillation, M. H. Maw, 76 

Penfleld (S. L.): and D. N. Harper, Chemical Composition of 
Herderite and Beryl, 402 ; and E. S. Dana, Meteoric Stones, 
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Pengelly (W.), on a Scrobicularia Bed containing Human Bones 
at Newton Abbot, 513 

Penholiow (Di P.), on Tendril Movements in Cucurbltacem, 46 
PenhaUow (Mr.), Ainos of Saghatien, 108, 176 
Percy (Df. John), on Steel Wire, 62; Opening Address at 
Meeting of the Iron and Steel Institute 


Meeting of the Iron and Steel Institute, 5^ 
Peridotite of Elliot County, Kentucky, J. S. DiUer, 4 
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Permanent Colour-Types in Mosaic, F. OaltasbrF-R-S.« 70 
Pernet (Dr.), on Standard Measui-es, aSron Recent ThSff* 
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Perot (A.), Specific Volume of Saturated Vapours and Mechaidhal 
Equivalent of Heat, 188 

Perrier (M. F.), on the Meteorological Station of PAigoooI, 33I 
Perrotin and Cnarlois (MM,), Winnepke's Comet, 540 
Perry (Prof, John, F.R.S.), Electric Transmission of Energy, 
Gisbert Kapp, 285 

Perry (Rev, S, J., F.R.S.), Black Rain, 143 
Perseids, August, W. F. Denning, 372 
Petcrinann's Mittcilungen, 371, 604, 628 
Peters (Prof. C. H. F.), New Minor Planet, 225 
Petrie (F.), Black Skin, 76 
Pharmaceutical Congress, Birmingham, 434 
Pharmacy, Year-Book of, 49 

Phase, the Influence of, on the Brightness of the Minor Planets, 
Dr. G. Muller, 16 

Pheasant, Hybrids between the Black Grouse and the, Dr. A. B. 
Meyer, 21a 

Philippine Forest Department, 275 
Philippines, the, Volcanic Eruption in, 275 
Phillips (Mr.), on the Seaports of India and Ceylon in the 
Fifteenth Century, 399 

Philology, Philosophy, and History, Decline in the Number of 
Students in, in Prussia, 347 

Philosophy, Hand-book to the History of, E, B. Bax, J* S, 
Haldane, 73 

Pho.sphorogra]>hy and the Photogra^diy of the Invisible, Ch. 
V. Zenger, 463 

Photography : Application of Photography to Astronomy^ Prof. 
Harkness, 16 ; Astronomical Photography, P. and P. Henry, 
35 ; Photographing-Telescopes in Paris, 38; Indian Photo¬ 
graphs, 224; Photographic Exhibition at Glasgow, 275 ; 
Views from a BaMoon, Nadar, 276, 308 ; Re«carche» in 
Stellar, Rev. Prof. Pritchard, F.R.S., 305 ; Aerial Pholo- 
paphy, M. Gaston Tisaandier, 347 ; Colour Experiments and 
Photography in Natural Colours, H. W. Vogel, 354 j Draper 
Memorial of Stellar Spectra, K. C. Pickering, 439 ; Colour- 
Tone, F. E. Tves, 462 ; Phosphorography and Photography 
of the Invisible, Ch. V. Zenger, 463; Photography of the 
Si^lar Corona, W. Huggins, F.R.S,, 469 ; A. A. Common, 
F.'R.S.» 470; Photographic Determinations of Stellar Posi¬ 
tions, B. A. Gould, 502, 560; Annual Exhibition of the 
Photographic Society, 553 ; Photographs of Stellar S|>eclra, 

E. C. Pickering, 569; Solar Gbservations in Algiers, 576 ; 
Photographs of Mummies of Ancient Egyptian Kings, Sir W. 
Dawson, P .R.S., 609 

Photometer, Dr. Kdnig on a New, 48 
Photometiy, Stellar, Chandler, 531 
Physical Hypotheses., MUs A. M. Clerke, 

Physical and Mathematical Sciences, Max^ien Marey, 518 
Physical Society, 70, 138, 210, 283 

Physics, Prof. Barker on the Progress of, 370, a/s<f British 
Association, Section A, Mathematical and Physical Science 
Physics, Chemical, J. P. Cooke, Jun., Prof* H, E. Armstrong, 

F, R.Sm 405 

Physiology j Physiological Society, 23 ; Hsemorrhagic Dyspnoea, 
23 ; Dr. Biondi, on the Intermaxillary-Bone, 47 J Dr. Kossel, 
on the Cholic Acids, 47 ; Occurrence of Cellulose in Tul>er- 
culosis, c8i; Dr. J. L. Gibson, on Blood-Formation, 88; 
Prof. Albrecht on Auditory Ossicles, 71 ; Prof. Flesch, on 
Nervous Cells, 71 ; the Capillaries of the Vitreous Body, 
Dr. Virchow, 236; Physiolo^cal Selection, an Addi¬ 
tional Surest ion on the , Origin of Species, Dr. Geo. J. 
Romanes. F.R.S., 3 »+» 33«f po, 362, 407 , 439 ^ 537 . H 5 I 
Prof. R. Meldola, F.R.S., 3»4 1 ^i.B, Mitra, 380 Prof. F. 
Darwin, F.R.S., 407, 468} H. Seobohm, 537; A. R. Wal¬ 
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Plaios (ProtfOt Electricity and Refractory Horses, 554 
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Planets r the Influence of Phase on the Brightness of Minor, Dr. 
G. Miiller, 16 ; New Minor, 225, 579 ; New Minor Planet 
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Orbits, Chevalier Theodore d'Oppolrer, 310; Planetary 
Perturbations, T. Tisserand, 463 
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and Andrtf, on the Formation of Oxalic Acid in Plants, 47 ; 
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Climate, Mr. Crosier, 530; Plants and Drugs, New Com¬ 
mercial, T. Christy, 335 
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mating the Silica in an Igneous Rock, 513 
Pleiades, Heliometric Observations of the, 531; Dr. Elkin, 
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Pleistocene Animals, Evidence of Man and, in North Wales, 
prior to Glacial Depo-sils, Henry Hicks, F.R. S., 216 
Pleistocene Succession of the Trent Basin, K* M. Dceley, F.G,S., 
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Pliocene Sandstones from Montana and Idaho, G. P. Merrill, 
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Pliocene Deposits of North-Western Europe, Arch. Geikie, 
F4R-S,, clement Reid, 341 

Person (N. R.), Madras Magnetical Observations, 3 ; Report of 
Observatory Work in Madras, 131 
Pohl Pincus (DrO» on the Polarisation Colours of the Human 
Hair, 47 

Poison of the Stinging-Nettle, A. W. Bennett, 53 
Polar Meteorological Station, Mouth of Lena, M. Eigner, Dr. 
Lenr, 604 

Polar Regions, D^th of Permanently Frozen Snow in, 485 
PolarUing Prism, C. D, Ahrens, 162 

PolUnisaticm in the Orchid Family, on the Effects of, M. Lwn 
Ouignard, 308 

Poloni (Dr. G,), l^rmanent Magnetism of Steel at Various 
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Polyclinians, M. Lahille, 492 

Polynesia, and West, Comparison of the Dialects or, Rev. 
Geo. Pratt, 355 

Polynomes, Conjugated, F. Deruyts, 562 
Pond, on Volcanic Dust in New ^aland, 488 
Porion and Dehdrain (MM,), Wheat Culture in North-Western 
France, 588 
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the Measurement of Electrical Resistance, 308 
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Poulton, 306 
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Pyro-clectricity of Crystals, A. Kundt and E. Blasius, 354 
Pyro-electricity of Tourmaline, E, Riecke, 354 
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ence to, F. Siemens, 64 

Quadruped Duck, Rev. Edward Geoghegan, 314 
Quantitative Analysis, Fresenius’s, 2 

Quantitative Analysis of Dry Extract of Wines, E. Bouilhon, 
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Quarterly Journal of Microscopical Science, 67, 132 
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HOMER''S SENSE OF COLOUR 
Le Sens des Couleurs chez Hom^re, By Dr. Alb. de 

Keersmaecker. Part I., xii.+ 152 pp. (London: 

Triibncr, 1885.) 

HIS appears to be Part L of a monograph on the 
colour-sense developed ,in ancient times, although 
chiefly based on the language of the Homeric poems. It 
is to a large extent a criticism of the essays of Mr. (ilad- 
stone and Dr. Magnus (of Breslau) on this subject. It is 
generally admitted that the colour-nomenclature of the 
Homeric poems is far Jess copious and less precise than 
that of modern times. Various theories have been pro¬ 
posed about this. The author represents (p. 22, &c.) Mr. 
Gladstone's view to be that Homer’s perception of colour 
was ill-defined, and that bis so-called colour-terms are 
often really descriptive of luminosity rather than colour. 
And he describes (p. 6, ^?rc.) that of Dr. Magnus similarly, 
with the addition that the human eye was in those days 
less perfect in colour-perception than now, and has gradu¬ 
ally improved to its present state. 

After a lengthy criticism of these and other theories, 
the author’s conclusions are briefly that there is no evi¬ 
dence of any improvement in the human eye itself during 
these ages, and that the progress that had taken place is 
solely one of human knowledge of colour: also that 
Homer's colour-terms are probably often vague, but not 
more so than is admissible in poetry. 

As to evolution, however, the author goes much further: 
be lays down broadly (p. 32) that no change has taken 
place in any organ in any species, and most certainly not 
in man. It is strange that he also expresses himself as a 
follower of Darwin, After this it will not seem strange 
that the general argument is not particularly convincing; 
the mode of argument, top, is not pleasant; in fact the 
ahthOf pleads guilty to a certain sharpness of manner 
{thusan&t d$ la forme) in his criticism of persons. 

Waiving however the form, there is much in the matter 
^at is interesting. A short account (9 pages) is first 
tlyen of what is known of Homcris life, and it is argued 
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that Homer—as being an illegitimate child—was consti¬ 
tutionally liable to the infirmity of blindness traditionally 
ascribed to him : it is fairly urged by some that this blind¬ 
ness, coupled perhaps with colour-blindness ^ may itself 
be responsible for some of the uncertainty attached to 
Homer’s colour-terms ; but the conclusion is that there 
is no evidence of colour-blindness. 

As to the misuse (?) of colour-names sometimes ascribed 
to Homer, the author points out (with numerous quota¬ 
tions) that the usage of modern French and English poets 
is often, to say the least, inexact, so that it is absurd to 
expect exactitude of application in ancient poetry. 

Among the detailed criticisms on Mr. Gladstone’s 
essays may be noticed the following :—Exception had 
been taken to the use of the word (poivi^ (usually trans¬ 
lated red) as descriptive of a horse; hereon it has been 
urged (by Mr. Prior in Nahurk) that this word should 
here be translated Pha^nician; but, if this be really a 
colour-term in this place, why not translate it as a bay or 
chestnut (horse) if the term red jars on the English ear ? 
Again, surely a poet may describe a (mythical) serpent as 
ba^oip6s (red ?), and the (mythical) ambrosia as poboets 
(rosy?) without being called to account. In one case 
(Odys. B. VI. V. 163), where the use of as a colour- 
term had been objected to, the author explains that its 
other meaning, palm-tree^ makes sense of the passage. 
Special exception is taken to Mr. Gladstone's interpreta¬ 
tion of which the author considers to be not a 

colour-term but a word descriptive of combustion, so 
covering a wide range of meanings, e.j^, fiery, glowing, 
smoky, golden, &c. 

The Homeric expression otvo\lr applied to the sea— 
hitherto far from clear- -receives a new^ explanation from 
a traveller in the /Egean, viz. that that sea has at times 
a blood-red appearance with a red horizon all round. In 
commenting on the word which seems to mean 

both j^reen and fresh or vigorous, the author endeavours 
to connect the syllable t with the meaning of vigour, e.f- 
harit (Sanskr.), sairit (Zend), Itfn (Greek), td (Lat), (to 
which may surely be added the English might), but the 
connection seems very slight; in fact the syllable * recurs 
in many terms expressing weakness or smallness, eg. 
ftutpifv, mhumus^ tlighi, sehlimm, ^ekh^fnible. 












. remarkable fact U brbofht to notice that tbe term 
is almo^ tmkno^m m the aiideitt writings of any 
Asiatic peojpJe, in the Vedic hymOv^ in the Zend^ 
Avesta, in the Old Testament^ in Hebrew writings gener¬ 
ally, andin Homer and Hesiod ; the epithets applied to 
the sky being eapresslve of its vaatness, depth, purity, 
brilliancy, See., but not^of its colour. A similar want of a 
precise colour-term is shown to exist in many modern 
barbarous languages. But it does not seem warrantable 
to conclude that sky-blue was a colour unknown to these 
peoples ; indeed sky-blue pigments have been found 
(p. 37) at both Memphis and Thebes. 

A part of Dr. Magnus's theory of the evolution of the 
colonr-sen'se is that the eye acquired the power of recog¬ 
nising different colours in the order of their luminosity ; 
but the order which he seems to assign (p. 71), viz. red, 
yellow, &c., is certainly not that of their luminosity. 
The physiological and emotional effects of colours on 
men and animals are noticed in this connection. Thus 
red is known to excite bulls and turkeys : the experiments 
of M. Paul Bert on the small crustacean Daphnin are 
quoted ; when placed in a solar spectrum they congregate 
most thickly in the orange to green region, which is also 
the most luminous region. Goethe’s speculations on the 
effects of colour on the emotions of mankind arc noticed 
at length. A curious ** colour-treatment " (chromo-photo- 
th^rapie) proposed for the insane is also mentioned, which 
consists in placing the patients amidst surroundings of a 
tint supposed to be capable of exciting healthful effects : 
thus red is said to excite, blue and violet to sadden, green 
to soothe. The results of this treatment do not seem to 
have been very definite (pp. 78, 79). 

The comparative philology of colour-terms takes up— 
as might be expected—much of the work ; the author has 
spared no pains in endeavouring to trace out the mean¬ 
ings of Homer’s colour-terms by the help of the related 
words in other languages. As to the uncertainties of this 
process, lake the words related to as an instance. 
Mr. L. Geiger's opinion is quoted (p. 50) that the modern 
European wordis Mui\ blaCf blau^ bld^ b/euy See, (English, 
Scotch, (icrman, Danish, french), now meaning blue^ 
mcknt b/iu:^ in early Europe, whilst another (p. loi) 
connects them w'ith words conveying the idea of bright¬ 
ness, briller^ blanc^ bli/rl\ bleach^ blank. 

The author promises a further instalment of this essay, 
in which the evidence from the fine arts, pottery, and 
dyers' work, and that from morphology and physiology arc 
to be set forth ; also a full statcmcni of conclusions. 

Allan Cunningham (Major, R.E.) 
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themsdvee. vieHit to odiet lhi|ht alto be a^anged. 

Ko doubt the foriM»tk»t of eedi eocietiot snay teem very 
herd to accompHth» but in iMoet trorkt there will be found 
men vrllUng and anaiouf to fbfm tueh societfes and to 
kw them going until their tildity is reeognlaed. 

The ^aumal before tw coistgm* several articles of ait 
iiitetesting nature, the Aiet beib| by Prof. Merrjman on 
“ Tlie Internal Work and the Defection of Beams” ; the 
second article gives an account of ** Boring the Big 
Aqueduct” for the New York water-supply from Croton 
Lake. Wo next have a short notice on technical cdup- 
tion in Mexico, followed by a very good account dealing 
with “ The Requisites of a Successful Engineer.’ 

After notices on “ Mine Water Formations ” and ** The 
Foundations of the Washington Monument,” the Journal 
concludes with a condensed report dealing with the 
measurements necessary to ascertain “ the velocity and 
discharge of the Lehigh River about Bethlehem.” 

Taken as a whole the contents of this Jourtial are dis¬ 
appointing from a professional point of view, Prof 
Merriman's article on the deflection of beams being 
excepted. The descriptions arc much too general and 
popular ; the subjects are not treated with that accuracy 
demanded by an engineering article, and are written in a 
style more fitted for the columns of a daily paper than a 
journal published by an engineering society. 

N. J. L. 

Fresenius^ 5 Quantitative Analysis, Parts Land II, Vo I. II 
Translated by C. E. Groves, F.R.S. From New Edition 
of Fresenius commencing in 1877. (No date) 

It is a great pity these books cannot be pushed forward 
much faster. The plan adopted by many German authors of 
sending out books in “Lieferungen ” has some advantages, 
but generally these are more than balanced by the time 
allowed to elapse between each part. This slowness on 
the part of authors makes it somewhat unpleasant for a 
translator, who must of necessity be still somewhat later. 
In this particular instance, however, the translator has 
improved on the time by introducing or referring to 
methods not in the original, but it might have been 
carried further. The original does not contain anything 
about Victor Meyer's methods of vapour-density deter¬ 
mination, and the translator has also refrained from 
noticing these methods. There may be some reason for 
this, but we think at least the methods might have been 
mentioned, as they are simpler to perform than any other, 
and do not fall behind any in accuracy. 

The whole of Part 1 . and a small portion of Part IL is 
taken up with analysis of organic bodies'; the remainder 
of Part II. is on the analysis of potable and spring waters^ 
&c. If an index pr table of contents had been added, it 
would have rendered the English edition more practical. 


OUR BOOK SHELF 

The Journal of the Enpneering Society of the Lehigh 
Universityy March, 1886.) 

The practice of forming engineering societies in tiniversi- 
ties wheye engineering is taught is an exceedingly good 
one, and should receive every encouragement and help 
from the avthorities. In fact every college should have 
its society. The meetings give the students ah oppor- 
turiity of discussing interesting engineering works, and 
giv^ them a greater interest in the subject-matter taught 
in the dass tOom. These junior engineering societies, if 
I may so call them, oright not to be only mund ih col¬ 
leges, but all large engineering works should have a 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions ex^ 
pressed by his correspondents, Heither can he undertake to 
returny or to correspond with the writers of rejected manu^ 
scripts. No noiict is taken of anonymous eommunicafions,, 

[ The Editor urgently requests correspondents to keep thdt letters 
as short as possible* The pressure on his space is so great 
that it is ifnpossibU otherwiee to insure the aOpearanee ew^r 
of communications cordaining interestingdnd novdfaots*\ 

Protective Infiueiioe of Black Colour from 
' ^eat 

In Nature, vd. xxaiU. 5i9> a correapondeiBt to the 
effect of blackenUtf the skin wrtmd eyes as a 
against the glare of PmbaWy the pracUoe m, 

good sclehtmc , 
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Tluft of the orbit lit ooce sug#eii» the to#octlng obne of 
A with the e^eMl centred oh ovIa in the position 

oif tHe jmi bat of conne much lem deeply j^lnced. Toe cone 
ii^ in tois CMC* obliqnei the maximum slnnt «idc being internal, 

townndf the note^ and the minitnum slant side external. A 
plane tturough the outer orbital anglej and oerpendtcalar to the 
aibis» W0 be pretty nearly coincident with toe tangential plane 
of the eyeball at the anterior end of its antero-posterior diamc* 
ter, and there will be a considerable part of the nasal surface 
of the cone in front of that plane. This part will act as a 
redacting surface, and concentrate the rays upon the eyeball. 
Probably variations of complexion will not much affect the re- 
decting power of this surface, seeing that the difference in the 
skin of black and of white races is mainly a difference in the 
amount of pigment in'the rete mucosum, and not In the super¬ 
ficial parts of the epidermis. 

It IS evident that rays reflected from the ground, and from 
objects of no great altitude, are the rays which will have the 
greatest chance of tvtriking the eye after reflection from the sides 
of the orbital cone. The direct rays of the sun in tropical 
countries will, during the hottest part of the day, be too nearly 
vertical to lake this course. Now it would seem that it is in the 
case of intense light reflected from rocks, snow, &c., that the 
blackening has l>een found useful. 

Whether to any appreciable extent the amount of light enter¬ 
ing the eye is increased by the shape and projection of the orbit 
is a different question. For here it is not enough that the rays 
should be concentrated upon the eyeball. They must enter the 
])upil. Nevertheless, it would seem from observations made for 
another purpose up *n the pupil-reflex, that the diameter of the 
aperture it. increased by Idackcning the skin round the orl>it, say 
by means of a piece of Idack cloth with an elliptical hole in it 
for the eye, the light of course being ke) t of constant intensity. 

April 19 G, N. S. 

On the Form of Mole-HiUs Thrown up under Snow 

M01.KS must have an opportunity of getting to the surface here 
and there to dispose of the result.s of their excavatirms. When 


srts the teffectlng cbne of the north of England, where examples of this peculiar form of 
oh oxift in the position mble^hiU may be tommonly seen on the FeUs. 
leeply placed. The cone Cambridge Thos. M^Kf^vny HtroHns 


Thos. McKenny Hughes 


Protective Imitation 


1 HAVE been watching for hours with great interest svhat I 
believe to l>c a very curious instance of protective imitation. A 
large old thrush hLs been, all that time, trying to make itself 
look like a serpent, and succeeding remarkimly well. 'Ihe 
object appears to be to frighten away a smaller and more active 
thrush—no doubt younger and with sharper ear—which seems 
to be getting all the worms. It appears afraid to attack its 
young rival, but runs towards it as if it meant to do .so, and 
when the young one turns round and faces it, the old one 
crouches down so that nothing of it is seen but a crest-like back, 
two glaring eyes, the spotted throat, and a dark line formed by 
the front view of the beak and the lines at the comers of the 
mouth, which look very much like a scipent’s mouth. If 1 .saw 
the creature protruding from a bush or from the grass, I should 
certainly take it for a snake of some kind. The young bird 
looks alarmed and retreats, though just before it was ready to 
attack the other. No sooner has it recovered its courage and 
advanced to attack than the old one retreats, and resumes its 
serpent-like mask, 'ITiere has been a little sparring in the air 
occasionally, just enough to show the nature of tlie feeling, hut 
if allowed to do so the young (me evidently would be content to 
feed quietly. The old thrush (I know it 1 ^ a small white feather 
on one wing) is very much at home on this lawn, and seems to 
consider it as its own private domain, at all events as far as 
thrushes are concerned. A short time ago, when the ground 
I was for a long lime hard from frost and drought, this thrush 
moped about and seemed nearly starved, and at last fell upon 
two great chimps of yellow crocuses, and not only tore them to 
pieces, as if in a rage, but devoured them entirely, returning 
agam and again to them, and gobbling up the yellow petals as a 
rabbit does a lettuce. At that time many birds that are u‘‘ua)ly 
I too shy came down from the hills and strolled about the fields 


they meet with a deep-laid hard road they come out and cross it. | nnd lawns—snipes, plovers, &c. Two exquisite crested plovers 
When frost has bound the soil into an impenetrable cake they [ (I think the^ are called) stalked about with graceful dignity for 
sometimos come out (jf the grcjund, and, travelling away to seek I some days tn a garden close by, and roosted in an old hen* 


sometimos come out (jf the grcjund, and, travelling away to seek 
a place more suitable for their operations, are unable to find 
their way back or to burrow into the frozen soil in aiiothei place. 



some days tn a garden close by, and roosted in an old hen¬ 
house. The thrush touched no crocuses but the yellow ones, 
and no other bird did so. I should be glad to anew if the 
resemblance to a serjmnt has been observed 
by any one else. J. M. H. 

.Sidmoutb, April 19 

^ P..S.—It may be thought that the crouching 

only a i>rcparation for a spring, but it does 
not suggest that to the eye, and it is not fol- 
lowed by a spring. If it really is a fact and 
not a fancy, the instincts of imitation and of 
^ niuat be a very ancient in- 

hcritance. ind[ee<l. 


and’sb th^ get killed in considerable numbera. When there is 
a little anow on the ground, protecting it from the frost, the 
moles, to the surface as usual, and throw up mounds of 
earth nnder or through the snow. But, when deep'drifted snow 
has Covered the grthind, the mole^hills under it are found to be 
ertuhged in more or less symmetrical ridges of unl^m height 
brottMi Us repmaeftted in the sketch. It would appear that 
the in these circhmstences itmke ghlleries nbwit the shje 
« mir own the tutfhee of the tmf in the '^tom of 

TO wWeh tbfey pttsh the euth to he disposed of, ffod' 

tbSie tmeuieu than toiwise;^ rtsunl 
TOm The 

emrro hm cmed louft k 


Iridescent Clouds 

This evening at sunset there was here a 
fine instance of iridescent clouds. About 7 
I drew the attention of my companion to some 
^ remarkable clouds : three long arms of stratus 

of j>cculinr texture, like pulled-out cotton-wool, 
and of striking colour, blue-black and silver, 
stretched nearly to where the sun had gone 
down behind a hill. At $ minutes past 7 a 
detached portion of this cloud assumed lovely 
iridescent cjolours like bright mother-of-pearl. 
This gradually died away, but other portions assumed the same 
tints. At 7,30 the tints vanished. Wind, south to south-west. 

Glencar, Kerry, April a6 J. G. Grenfell 

MADRAS MAGNBTICAL OBSERVA TIG NS ^ 
are indebted for the present volume to Mr. 

VV Pogsem, the Government Astronomer at Madras, 
from whose introductory remarks we learn that he is not 
yet at the end of his editorial labours. 

* Obtsrntionsmadeat Madras la the VeaM iSst-tSss; imder 

th^ SapemtoManM ef Mr. W. S. Jacob.’* Edited by Mr. N, R. 
Gdv«raeiam Asnoaeniior. (Madras; Lawnenca Asylum 
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Mr« Pogson intends as soon as possible to continue 
Itis work, and the greatest praise must be given to this 
(flistinguished astronomer for his persistent efforts to 
cptnpiete the records of his Observatory. Hut what can 
be thought of a system of administration under which 
observaUons are reduced about half a century after they 
are made? If this were the only instance of such a 
monstrous delay it* would be bad enough, but we seem 
destined to have another instance, no less flagrant. 
The late Mr. John Allan Broun finished his work at the 
Trevandrum Observatory in 1864, and as yet only the 
first volume of his reductions has seen the light. Here 
the Observatory has been discontinued, and we do not 
know that any one has come forward to complete the 
labours of Mr. Broun, so that the publication of the 
remaining volumes seems to be adjourned indefinitely. 
Surely there is something in this system which requires 
putting right. 

Mr. Bogson tells us in his introduction that the vertical 
force results were never entitled to any confidence, espe¬ 
cially before March 1853, when, for the first time, tlie 
needle was placed nearly perpendicular to the magnetic 
meridian, agreeably to the directions given in the report 
of the Royal Society. Our readers are probably aware 
that at the present moment a Committee of the British 
Association is engaged in discussing magnetic observ^a- 
tions, and they are anxious to bring together all reason¬ 
ably good determinations of the solar-diurnal variations 
of the three magnetic elements for as many places as 
possible. 

It may therefore be of interest, especially after the 
above remark by Mr. Pogson, to apply some sort of pre¬ 
liminary test to the Madras observations. I shall there¬ 
fore compare them with the similar results obtained at 
Bombay, and discussed by Mr, C. Chambers in his recent 
elaborate and excellent volume. 

In the following table we have in the first place a com¬ 
parison of the solar-diurnal variations of declination at the 
Colaba Observatory, near Bombay, and at Madras. For 
the purpose of this comparison it is unnecessary to give 
the scale values or to exhibit all the months. We have 
therefore limited our comparisons to a mean of the three 
months, November, December, and January, and also of 
the three months, May, June, and July. 

Taiu.E T. —Comparison of the Sohr-Diurnal Variations 
of Deciinatiofi at Bombay and at Madras 
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Now it will, we think,, be seen from Table h tbot At 
both stations the type as as the of dbo 
diurnal variation is very diflfetent for the two grptjps of 
months. It will likewise be seen that the pecuharitzes of 
the summer variation are much alike at both Sta¬ 
tions, and tl\at the pecidiaxittes of the winter variation 
are also very much alike. Thus the comparison is 
favourable to the accuracy of the observations at both 
stations. 

Let us now turn to the force components. In Tabte 11. 
we have a comparison of the horizontal and vertical force 
variations at the two stations for the two months, June 
and December. 


Table 11.—-Comparison of the Soiar-Diurnal Variations 
0/the Horizontal and Vertical Foret at Bombay and 
at Madras 
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Vertical force 
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It will be seen from this table that at both stations and 
for both components the type for June is nearly the same 
as that for Decetpber, the chief difertnce beihg In rangt. 
Also that the type at the one station k* very simile lip 
that at the other. The n^ost markod diffemtde 
the two Stations is fbr ^ veitlcal force, the rAnge of 
elonent in l>eeen()ber >benritv a snmUar propoi^ to iti 
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te Jt(n« M Bmnb&y than at Madraa To investigate 
dnisimiht It will he desirable to dve the comparative 
rhfjigeii Ibr the various elements for me various months at 
the two stations. This is done in die following table. 


Tables 111 .—for $hi Various Months of the 
Diumal Vernations of the Three Elements at the 
l\uo Stations 


Month 

Zleclina- 

Bombay 

Hor, 

Ven. 

DecUoa. 

tion 

Madras 

Hor. 

Vert. 

tion 

force 

force 

force 

force 

J^oary .. 

x 62 

389 

167 

9 * 

1318 

34*4 

February •• 

II 7 

507 

120 

64 

*585 

X 

March 

26 j 

57 * 

*75 

104 

178s 

April .. .. 

393 

57 ^ 

216 

218 

1851 

6273 

May. 

486 

473 

265 

343 

1522 

4198 

June. 

4S0 

434 

257 

260 

X2I4 

2917 

. 

468 

439 

263 

249 

1218 

3445 

August 

545 ’ 

433 

301 

373 

noi 

3203 

September.. 


407 

36s 

282 

* 33 * 

6401 

October 

258 

437 

2*3 

no 

*595 

5163 

NovemTjer.. 

*03 

4*4 

91 


1362 

3633 

December.. 

136 

356 

89 


1x14 

2280 


From this table it will be seen that for both stations 
there is a smaller maximum of declination range about 
May or June^ and a larger maximum in September, while 
the most decided minima are in November and February 
for both stations. Again^ there is a maximum of horizontal 
force range for both stations in April, and also in October, 
while the minima are at Bombay in September and 
December, and at Madras in August and December. 

Finally, at Bombay there is a smaller maximum of 
vertical force range in May and a larger in September, 
while at Madras these occur in April and September. 
The most pronounced minimum of vertical force is in 
December for both stations. 

It would thus appear that there is a very striking like¬ 
ness between the variations of the three elements at the 
two stations, and that, notwithstanding Mr. Pogsoii^s 
remark about the vertical force instrument, its results do 
not appear to be without value in a comparison of the 
above nature. Balkour Stewart 


PLANTS AND THEIR DEFENCES 

A CONSTANT struggle for existence, the consequence 
of the enormous increase in the numbers of the 
individuals of almost every species, is the fate of nearly 
every organism, both animal and vegeuble. Some have 
to sustain the attacks of others which are directly an¬ 
tagonistic to them, and which regard them as prey ; in 
the case of others the struggle is rather one to live in the 
face of adverse conditions or peculiarities of environ¬ 
ment. so that the different organisms are not direedy 
hostilei but each affects its neighbour injuriously by 
adapting itself more readily to the<manging surroundings, 
and 30 oimiftishing the otheris power of obtaining nutri-’ 
ment, sunlight, or whatever other condition may be the 
object of thejr competition. Thus have been developed 
in the different competitors different features their 
constitution—many perfecting powers of active assault, 
others facilities for active or passive defence. The last- 
^med is jwnicularJy the feature found in the vegetable 
KiBgdonu Tfab warn of locomotion prevents any aggressive 
movement pf the individual, and hence success in the 
can only be secured by more comfdetc adapta¬ 
tion to environment than its competitors can show, or by 
profe^ve mechanisms gvmrdlng the individual from the 
assaults of otgaowtis inclined to prey upon These 
mechani«iiis exnibU veiy geeat Yarlety» and their object 
oWitw till th<gr look;ed at in tW light of 
of th» tlantrJehe condition! df jts life, < 


lent leaves and shoots or the attractive fruits are assailed 
by animals in search of food ; the honey secreted by the 
Aower to allure to it the particular insect adapted to bring 
about properly the process of fertilisation attracts also 
other insects whose presence is useless for such purpose, 
and which therefore are only robbers; while the fertiltsing 
pollen is itself the object of desire on the part of others 
which are equally unable to apply it to its legitimate 
purpose. 

The protective mechanisms of plants, therefore, so far 
as they are directed against aggressive animals, are to be 
looked for mainly in the neighbourhood of the young 
growing parts or the reproductive organs. N ot exclusively, 
however, but generally the older vegetative parts are 
defended by their own inherent qualities, such as their 
hardness or wiriness, which keep them from being suit¬ 
able for the food of their assailants. Such young growing 
parts in many plants, particularly those growing in ex¬ 
posed regions, are plentifully supplied with thorns, spines, 
or prickles, rendering them in many cases extremely 
formidable. The thorns or prickles may be produced on 
almost all the vegetative organs, and may be merely 
epidermal structures, or much stronger in composition, 
containing considerable developments of woody tissue. 
These thorny plants are most noteworthy i n deser t countries, 
some that are met with there, notably the so-called 

wait-a-bit ” thorn of Africa, having spines of immense 
length, and being quite impenetratue by man or beast. 
Cases are not of infrequent occurrence where even the 
lion himself is a considerable sufferer by coming into 
collision with this plant. So great is the development of 
the thorny character in this region that Grisebach con¬ 
nects it particularly with desert exposure and scarcity of 
vegetation. Nor are thorny plants by any means confined 
to such regions—on our own heaths the gorse is a familiar 
plant, and one sufficiently fonnidable to passers-by; 
while other spiny Leguminosae, as the wrest-harrow 
(Omms spinosa)^ are not infrequent by the wayside. A 
further peculiarity may be noted in connection with these 
plants : often the thorns do not occur above the ooint 
which is assailable by the animal in its search for food ; 
while, when the shoot has outlived its period of succulent 
condition, and its tissues have become hard and dry, the 
thorns do not persist, being much more numerous when 
the part is young. 

Nor is this spiny habit confined to shrubs or trees. 
The cactuses, which are so remarkable a feature of the 
vegetation of America, are equally well protected. Their 
surfaces show great variety of development in this par¬ 
ticular : some have small groups of thick rigid spines, 
others long flexible needles of intense sharpness, pene¬ 
trating easily the skin of the assailant, and almost 
impossible to extract. 

More formidable defences even than thorns or prickles 
are found in the varieties of stinging hairs borne so 
plentifully on the leaves of many plants. These are 
represented in England by the two species of stinging 
nettle, which are, as every one knows, capable of pro¬ 
ducing considerable discomfort to the unwary person 
who handles them. These are, however, not worth men¬ 
tioning by the side of many of their tropical relations. 
The structure of the hair in all these is similar : a mass 
of cells forms a kind of swollen cushion below ; on this 
is seated the long tapering hair, which ends in a aome- 
what recurved point or hook. The walls of the upper 
part of the hair are very strongly silicified, and are, con¬ 
sequently, easily ruptured. Lower down there is but little 
silica. When touched or rubbed by the hand, the pressure 
drives the hair downward ; at the same time the brittle 
hook per^triites the skin and breaks off. The downward 
pressure forces out from the broken hair a fluid of in¬ 
tensely acrid hatuve, which, on entering the wound made 
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6 


NATURE 




viievt bftsed on tho fact that this acid can bo obtained 
Irom ihe nettle plant by suitable means. 

While the £ft£;lish representatives of this group of 
piantB ate sufficiently formidable to careless intruders, 
some of their connections in other parts of the globe are 
distinctly dangerous. A traveHer in Australia describes 
a specimen of Urtica gigas in the following terms : —“ A 
specimen seen by Sir W. McArthur, still in full vigour, 
rises from its base by a series of buttresses of singularly 
regular outline, gradually tapering, without a branch, to 
a height of lao to 140 feet. The trunk then divides into 
a regularly-formed, wide-spreading head, which excites 
admiration from its extraordinary size. But the ordinary 
elevation of this tree is 25 to 50 feet, with a circumfer¬ 
ence of 12 to 30 feel. 'I'he leaves, when young and in 
vigorous growth, attain a breadth of 12 to 15 inches, and 
are of a beautiful dark-green colour. As may be expected, 
the poisonous fluid secreted from the foliage is very 
powerful, particularly in the younger leaves, and their 
sting is exceedingly virulent, producing great suffering, not 
unattended with danger. It is found in the northern part 
of New .South Wales, and is a p*eat impediment to the tra¬ 
veller.An Indian species ( urtica or Laportea crcnulata) 
is equally obnoxious. It has rather large leaves, round 
whicn numerous small stinging hairs are placed. At 
certain seasons it emits when bruised so irritating an 
aroma as to cause a copious flow of saliva and mucus 
from the nose and eyes for many hours, while violent 
fevers have been caused by the fluid poured out from its 
ruptured hairs. Urtica urentissima^ a Timor species, 
which is known to the natives by the significant appella¬ 
tion of ** devil's leaf,” has been known to produce effects 
so violent as to last twelve months, and has in some cases 
even caused death. Malpighia urens bears on its leaves 
hairs inch long, which arc pressed fiat along the surface. 
These act very similarly to those of Urtica. 

The Loasete, or Chili nettles, exhibit similar defences, 
their power of stinging being very severe. 

Other plants are protected also by hairs, which play 
rather a mechanical than a chemical part. Such are 
various S5>ecie3 of Dentzia, particularly D. scabra^ which 
bears on its leaves numerous star-shaped hairs whose 
walls are permeated with silica. 

Besides these defences, which are chiefly mechanical, 
though in the case of the nettle a secretion acting chemi¬ 
cally plays an important part in their behaviour, many 
plants are protected by chemical means alone. This is 
seen chiefly, though by no means exclusively, in the case 
of ^wers and fruit. The plant secretes in different parts, 
or it may be throughout its system, a juice which may 
be poisonous^ or acrid, or harmless in effect, but very un¬ 
pleasant to Its assailant. Thus very many of the Sola- 
naceousplants have poisonous fruit, as Atrof^ BiUtidonna^ 
and some species of Solanum. 'rhe whole plant is charged 
with juice of great pungency in many of the Ranuncu- 
laceae, R. sceleraim causing sores if allowed to come into 
cocstact with a delicate mucous membrane such as that of 
the mouth. Parts of the Aconite {A, NapeRus) are in- 
teoasttly poisonous, while the seeds of SBycAnos Nux~ 
yicM the well-known drug strychnine. Others 
have a latex or juice which is intensely bitter and un- 
t^sant to the taste, as the different species of wurge 
(Euphorbia), the dandelion, the wild lettuce, different 
species of p^ppy, and many others. An acrid juice is to 
be met with m many Cruciferae, as the mustard and the 
radish. The aromatic Umbelliferae, also, are protected in 
this way from many of their enemies, the peculiar flavour 
Wlddn uiey possess being very unpalatable to many birds 
wbidi are attracted 1 :^ their fruits. Other plants pour oat 
and other sticky secretions which serve the same 
pitrposei Some others are protected by the posseeakm of 
a very feetid odour, much resembling putrefying anhnal 
matter/ thoiu|fh this has probatdy been developed to 
attract the tanrioadovlng flies which secure cfo*»4ertiMsa- 


tion of the plants^ Such ahb Brttmnmim Ithd 

Stapelia, a genus of AseieptedMieier ^ 

A very different kind m ddwde^ against hrtmde^ is 
found in a Sumatran 

This plant, instead of developing special weapons of its, 
own, attracts to itself a colony of ants whose sting is ve^ 
severe. These resent very effectually the attacks of ani¬ 
mals inimical to the plant, h is described as parasitic on 
trees in the form of a large irregular tuber, fastening itsetf 
to them by fibrous roots, and throwing Out several 
branches above. The tuber is generally inhabited by 
ants, and is hollowed out by them into numerous winding 
passages, which frequently extend a good way along the 
brancTies also,giving them the appearance of beirig fistuldt., 
A similar arrangement is found in Acadit ^pkcerocephalAy. 
but a more elaborate one, as the plant not only serves 
as a habitation for the ants, but develops certain organs 
to attract them to it. 1'hc stem and branches are fur¬ 
nished with very large thorns, which are set along them 
in pairs. The thorns are enormously swollen at their 
bases, which are hollow, and in these swellings the nests 
of the ants are found, the magnitude of the enlargement 
being no doubt caused by the irritation of the insects. 
At the base of each pair of thorns, about midway between 
the two, is found a large nectar-secreting gland, which is 
very active. The leaves of the plant are pinnate, and on 
the leaflets are numerous small pear-shaped glands, con¬ 
sisting of delicate masses of cells containing an oily 
secretion. Cecropia is also protected in the same way ; 
its stem is hollow, and contains the nests of the ants. 
As in the case of the Acacia, glandular structures are 
present, which attract the ants and afford them food. 
Schomburgk describes a plant belonging to the order 
Polygonaceae {Triplaris Sc/ioMburg/viana)^ a native of 
Guiana, as having its trunk and branches hollow between 
the nodc.s, and serving as the habitation of venomous ants, 
fie also mentions an orchis {Schotnburgkia iibicinis)^ 
which, he says, has pseudo-bulbs arising from creeping 
root-stocks. 'I'hcse have a small hole at their base, and 
ants and other insects construct their nests therein. 
Turning more especially lo the reproductive organs of 
plants, we find them attractive to intruders, not only on 
account of their own paJatability or succulence, but as 
providing two especial delicacies much sought after by 
the insect world—honey or nectar, and pollen. The object 
of the secretion of the former is to secure the due trana- 
ference of the latter from the stamen of one flower to the 
pistil of another, and this is effected in most cases by 
some particular insect. The invasion of others wenfld 
hence lead lo loss of honey or pollen, or both, with* 
out securing the end aimed at It is natural, there¬ 
fore, to expect to find many contrivaiKes to secure the 
secretion to the appropriate insect^ and an almost infinite 
variety is found, some mechanical, otliers chemical, 
others partaking of the nature of both. 'Phe enemies 
most guarded against are those insects which we Jmve 
seen in some other plants especially courted—ants. In 
assailing the plant they must usually ascend the stem 
from the ground, and many and various are the pUfafla 
placed in their way. In the teasle. the leaves, arranged in 
pairs along the stem, have their oases attached to Tt aitxl 
to one another, forming deep cups, which are filled wiih 
water, thus presenting an obstacle to their ascent. Ihe 
leaves of the pine-ap^e are arranged Id bring al^ut 
same result. Some idanis are surrounded in their growth 
by water, as many of the Polygonacese. In A 
which grows sometimes in water, and sometimes on 
and has two diaraemriatic loms accordii^y, 
form has developed eound th* fiowe^etatHs a irnmm Of 
sticky glands, While ^ wiwei* <brm Iwis of the 

sort The two fbims bdf % 

different ineane. the catdbfiy, and 

aschairntt'a n^ktshedd, Ote pi 

mshed with itiekf letMee, bddid 
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jaice oq being assailed by them. Other nlants, 
^ varieties of the willow* have very slippery rlowcr- 
which the enU cannot pass along. The forms of the 
libwmv toOf lend themselves to protective purposes: thus 
and Unaria have a dose-shutting corolla, 
#Wch they cannot enter ; Cobma is furnished with free 
lihirs growing on the corolla* which block the way to the 
nobtniTi and which are insurmountable by the insects. 
Where such means arc not found, in some cases a counter- 
attiraction is provided to draw the unwelcome visitors to 
parts where their attentions will be harmless i thus lm~ 
has honey'glands on the leaves which are said to 
stop the ants on their way to the flower. 

Other insects than ants arc also to be guarded against. 
Many flowers are capable of fertilisation by more than 
one species of insect, but others are especially adapted 
only to one kind. In these the form of the flower, while 
affording facilities for the proper insect to receive its 
pollen upon the proper region of its body, also presents 
obstacles to others which would be useless. The peculiar 
-construction of the corolla in such cases serves as a pro¬ 
tection to both nectar and pollen. This may be carried 
still further, access to the honey by other than the appro¬ 
priate channel being hindered by chemical means. An 
instance of this is seen in the Alpine varieties of the 
Aco^nite, which are adapted for fertilisation by bees. 
Instead of the insect inserting its proboscis into the 
flower from the front, so as to make it pass the stamens 
and pi.stiJ, one bee {Homdus mastrt4catus) bites a hole in 
the back of the hood formed by the sepals, and abstracts 
the honey. 'I’he white variety of the flower is unpro¬ 
tected against the theft, but the other, blue in colour, has 
a nauseous, bitter taste, and so is let alone. 

Besides meeting the attacks of animals in these 
different ways, plants have to cope with other dangers, 
and require for these another system of defences, which 
are more associated with peculiarities of environment. 
They arc assailed continually by varying conditions of 
climate and temperature, and have in many cases very 
curious modificaiion-i of structure and habit to correspond 
with these. A danger that threatens most plants, except 
in a few regions of the world, is that of having their 
pollen injured by rain. To meet this many varieties of 
form of corolla have been developed. Many have a long 
narrow tubular shape, the claws of the petals cohering 
together, while the free liml>s caji curve outwards in fine 
wether* but arch over the tube when wet. Others have 
A campanukte form, with the base of the bell upwards, so 
that rain falliiwon the flower cannot get near the stamens, 
but is shot off as by a roof. In others the stamens are 
covered over by development of another part of the flower, 
as in the Iris ^ the filament of the stamen, too, may be 
broad,, and bear the anther on its under surface, as in the 
Naia&ceee. It is rather curious that flow^ers that produce 
large quantities of pollen have not such defences against 
this danger as those which form but little, while the most 
adaptations are found in the cases of plants that 
inbamt damp cliniates. 

Many flowers are defended by habit rather than struc¬ 
ture^ In wet weather they do not open tlteir corollas al 
all^ and not a few, even in fine weather, keep open for a 
yw iittle while, only a few hours in many cases. 

, rgln, other meteorological conditions are fraught 

ylth daojgjer,^ One of the most commonly occurring is 
to this Is the loss of beat by radiation 
It. The power of resistance to these con- 
^^ry much, but In many whose constitution 
peepliarif susoeptiblc to daotage thereby 
i ' the. SQ-qdled power of sleep. 

doiAt a misnomer, but it faa^ been adopt^ 
ndm certtiin mty^pients whi|h 

but about such a position ■: 


of the leaves as will protect the upper surface from radia¬ 
tion. Some of them are of a very complex nature, parti¬ 
cularly those shown by certain of the Leguminosie, which 
have pinnate leave?. It is in this natural order that > 
the property of sleep is most prevalent, certain of the 
Oxalidace^ and their allies coming next to them, 

A similar mechanism protects very many plants from 
excess of sunlight, which is ^ injurious to the chlorophyll. 
In bright sunshine the leaves assume a position which 
has been called “ diurnal sleep.In it they present their 
edges and not their faces to the light. In other leaves the 
chlorophyll corpuscles themselves move, taking up a posi¬ 
tion on the lateral walls of the cells rather than on the 
front ones, or so placing themselves that their profile and 
not their surface is exposed to the sun. In some of the 
Algaj, as Mesccarpus and Vaucheria^ this sensitiveness is 
seen. 

Other protective devices may be seen by studying the 
adaptation.s of plants to their conditions of life. Thus the 
leaves of submerged plants are preserved from being 
broken by the currents of water by being minutely sub¬ 
divided, so that they adapt themselves easily to the 
motion, and do not oppose a lesistance. Desert 
plants are protected from drought by the development of 
a succulent habit. AtJrial parts of plants^ again, arc pro¬ 
tected in many cases from becoming moistened by water 
by a deposition in the cuticular layers of the epidermis of 
varying amounts of wax or resin. 


THE ORIGIN OF OUR POTATO 

T he year 1886, by its tercentenary associations, brings 
once before us the subject of the introduction of 
the potato into our islands, but brings it still with most 
of the connected questions unsolved. 

How, and when, and whence it was brought was con¬ 
sidered by Banks in 1808, and it was by him attention 
was drawn to a manuscript statement in 1693 by Dr, 
Southwold Smith, F.R.S., that his grandfather received it 
from Sir Walter Ralegh, and sent it to Ireland. 

It was considered by Sabine in 1822, when he con¬ 
cluded a paper before the Royal Horticultural Society 
with the remark, “ The introduction of the potato 
Virginia is still involved in obscurity.'' 

U has been considered by Dc Candolle in his ** Gdogr. 
Bot. Kaisonde” in 1855, and more recently in his Origin 
of Cultivated Plants ” in (882. It has also been considered 
by others. While of the old unanswered questions some 
are now regarded as of mere antiquarian interest, there 
sire others to which greater importance is attached than 
there ever has been before. 

Among the latter a fresh interest has been given by 
Mr. Baker’s paper before the Linnean Society in January, 
1884, to the old question, was it .S’, tuberosum that was 
introduced from Virginia ? The suggestion he, in con- 
junction with Earl Cathcart, has thrown out, that to 
strengthen our cultivated potato against disease we should 
cross with some other species of tuber-bearing Solanum, 
makes it important we should clearly know what is the 
species wc have been for 300 years cultivating. There 
are many other questions surrounding the consideration, 
some of which border on that fundamental question, 
What constitutes a species ? 

That simple but highly practical method of approach¬ 
ing the question, “ What is our species ? the method of 
introducing supi^sed distinct wild specie^ and watching 
tlieir changes from ywr to vear in cultivation, has not 
yet been followed sufficient^ long, nor with a sufficient 
number of suc^ species to effect much more than esu- 
blish well-founded hopes that by it there is much we may 
leanu At present the twenty <?) years’ cultivation of 
S. U the eply ficperiment on which we can rely* 

What; conclusions such experiments may eventually lead 
us fo it is impossible to predict^ but this is certain, that 
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MDceeding by such a method on fact, and untrammelled 
Djr tradition, the results will be sure. Hitherto we have 
relied over much upon traditions and mis-called history. 
It has bMti assumed that our species is a Virginian 
species, and beyond that the question, till recently, has 
not been pushed. 

It would be a ihting observance of the third centenary 
of the date that may be most reasonably fixed for the 
introduction from \^irg;inia, if we could celebrate it, not by 
speeches and after-dinner toasts to the memory of Drake 
or of Ralegh, but by clearly laying down our lines of 
inquiry, for they have been very ill-defined. 

It may be one useful part of the work to reconsider 
the traditions and inferred history of our potato—for 
there is no doubt that botanists, if not perhaps actually 
led astray, have at least been hampered and ptmled by 
them. 

One of the commonest traditions repeated over and 
over again in histories, dictionaries, works of gardening 
and agriculture, is that’Sir Walter Ralegh brought the 
potato from Virginia. The great error in this is that 
Ralegh never was in or near Virginia. 

His patent for founding an English colony in the New 
World was granted March 25, 15S5, and he parted with it 
on March 7, ^589. We have records of the various ex¬ 
peditions sent out at his cost to endeavour to establish 
and maintain a colony, with the dates of sailing and re¬ 
turning. the names of the captains, and other details. 
Ralegms life all through the period is known, and his 
time is so fully accounted for that he could not have 
gone out even inco^ito. The traditions, therefore, that 
he brought both the potato and tobacco from Virginia, 
maybe for ever laid at rest. Whether some of his return¬ 
ing colonists, or one of the returning ships that had been 
sent out with supplies, brought it, is another question. 
There is not even tradition to that effect, far less any 
statement in the contemporary history of any of the 
expeditions. 

Gerard, however,in his ** Herbal,” 1597,at p.781,describ¬ 
ing the Potatoes of Virginia,” says ;—“ I have received 
rootes hereof from Virginia,otherwise called Novembeya, 
which grow and prosper in my garden, as in their ownc 
native countrie.” 7 ne value of Gerard’s picture and 
letterpress will be presently discussed, but the point here 
to notice is that he makes the statement that he did re¬ 
ceive‘‘rootes ” (by which, of course, he means tubers) 
from Vii^inia. One of the names he mentions for the 
potato is papus.” The name “ papus ” also occurs in 
the first catalogue of plants growing in his garden in 
1596, so that the “ rootes” he had he received not later 
, than early in that year. The exact date is perhaps un¬ 
important, as there is no record of any expedition to 
Virginia after 1590 till 1606. The land named Virginia 
was first visited in 1584. The introduction is therefore 
limited to some time between 1584 and £590. At a period 
when the study of plants was confined almost wholly to 
apothecaries, and when sea-captains thought more of 
fighting a Spanish or Portuguese ship than of observing 
the natural products of a ncwly-discovered land, it was 
not expected that the account of a voyage should refer to 
roots brought home. The sea-lion that roared its presage 
of Sir Hiunphry Gilbert's death is of course carefully 
described as a marvel, but a root is too ordinary a thing 
for notice. Can we by any consistent inferences account 
for the introduction between 1584 and 1590? 

That learned mathematician, Thomas Heriot, who 
Virent out in the expedition of 1585 and returned in 1586, 
wrote a report on the “ commodities ” of the then known 
area of Virginia. The Island of Roanoak contained the 
head*qaarters, aitd we know from Lane’s report that ex¬ 
ploring expetutions had been sent to the south for $0 
miles, to the north for 130 miles, and also to the north-west 
for 130 miles. BtU that was all that was known of Vir¬ 
ginia till the time of James I, The second pan of 


Hcriot’s report is ‘*of such as Vitgihia is 

knowen to yeeld for victqialt sustenance of man^s lift 
usually fed upon by the hatqraU inhabitants as well hlso as 
by us during the time df our abode; and first such as.are 
sowed and husbanded.” l/nder the sub heading 
roots ” he says :—Openauk arc a kinde of root of lOUtid 
forme, some of the bignesseof walnuts, some farfe bigger, 
which are found in moist and marshy grounds powing 
many together one by another in ropes a$ though fastonea 
with a string. Being boiled or sodden, th^ ate very 
good meat.” In the third edition is added " Monardes 
calleth these roots beads or paternostri of St. Helena” 

(“ Monardes,” parte 2, lib. i, cap. 4). This report 1 $ 
dated February, 1587, seven months after hla return to 
England. How far it was written from memory we have 
no means of knowing. But this should be noticed—that 
Lane says that when, after much discussion, the colonists 
decided on returning to England, their departure was so 
hurried that there were ” left or thrown over, cards, books, 
and writings.” Heriot nowhere speaks of writing or 
making notes on tlie spot. 

It has been generally supposed that the root here 
described under the name “openauk ” i.** the potato. 

It should not escape notice, however, that Gerard does 
not in anyway allude to the name “openauk,” and it 
is nowhere said that openauk was brought to England. 
The only mentioned habitat, “ moist and marshy 
grounds,” seems strange, but the usual answer (in con¬ 
versation at least) to the objection is,^ if the openauk is 
not the potato, what is it? and Gerard's statement 
that he received potatoes from Virginia is taken to 
strengthen the supp<)sition. The suggestion, however, 
has been made that it was the Jerusalem articuoke.^ All 
that can be said is, there stands Heriot’s description, 
and there stands CJerard's statement, To link the two 
together may be a fair assumption, but it remains a mere 
assumption. The omission by Gerard of any reference 
to the name “ openauk ” is against the supposition he 
received roots from Heriot personally. CVerard^s use of 
the word “ papus ” calls for notice, but there is one point 
that should be referred to before Quitting the openauk. 

Heriot, who is said to have been Ralegms mathe^ 
matical tutor, , describes himself in his report as 
“ servant to Sir Walter Ralegh, a member of the colony, 
and then employed in discovery a full twelvemonths.” 

If he brought potatoes with him, it would be by courtesy 
said Sir W. Ralegh introduced them. All the exp^ 
ditions were his. But there is another tradition that &r 
Francis Drake brought them. Different wijtem give 
different dates for this, which are evidently wrong. He 
could not have brought them in 1580 from the west coast 
of South America, because he arrived in Kovembw, 
after coming round by India and the Cape, and they 
would have sprouted on the voyage. ^ That was 
the return from his famous circunmavigation. It 
could not have been 1585, because he left England^ . 
after four years ashore, in that year, and did not return 
till July 1586. If Henot had anything to do with the 
introduction of the openauk, it is almost certain Drhke 
brought it in 1586, for the circumstances of his ttetum 
then were these. His knighthood, conferred upon him 
after months of deliberation for his great voyage round 
the world, firmly established his position, and he was 
intrusted with the command of a fieet tq the Gulf of 
Mexico to harass the Spaniards# His instruedops 
to visit Ralegh's colony at Virginia on his way hofte. 

He called there on June 8,1386, and found the cblbnftft 
much distressed that the ship from that It 

been promised khould be sent with sopplias In tl^e 
had not arrived. Hq stayed there many days^ gtAiiwa 
their request ftr a ship to be left with them» but, aa 'humfy ; 
imexpected troubles 

* Am 'Otuy .and AOinri yWww'. 1' ' ■'' 
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tbiSry asked to be taken home, and this was done. 
Altljjidh^ at the hist their depatture was so hurried that 
wriUiM, &c, were not embarked, it does not follow that 
thhtte^d not been opportunity during previous days to 
ethbi^k ^ts among other provisions. As openauk was 
amot^ the products husbanded,*^ Heriot may have had 
a Supply of unplanted roots ready to send home. If this 
weire so, then two traditions would be leconciled. It 
wdutd be Drake’s ships, but Kalegh’s colonists, that 
brouj^t the potato, assuming the openauk to be the 
potato. This, however, is mere assumption. For the 
met that Drake brought home the people there is 
abundmit evidence, but respecting the roots there is 
not a word. If we wish, however, to account at 
all for Gerard’s receiving potatoes from Virginia, this 
seems the only likely way in which he could have received 
them. The overdue relief ship that arrived a few days 
subsequent to the departure of the colony, and returned 
after a brief search, may possibly have brought them. 
All the other expeditions were later in the season than 
even Drake’s return, while of the 349 colonists who went 
out in 15S7 nothing was ever known after they were 
landed, though a relief expedition made search for them. 
Gerard distinctly says it was the “ rootes ” he received, 
and these could not, like seeds, be available at any time 
of the year. 

It is commonly supposed that the introduction of the 
potato from Virginia is a duly authenticated historic fact. 
What forgotten manuscript records or letters there may 
be it is impossible to say, out at present oui sole authority 
that it was brought thence is Gerard, while the linking 
of two traditions as here suggested is only assumption. 

. It has been already mentioned that while Gerard does 
not use the word openauk, he does give the name papas. 
Papus is not mentioned by Heriot as a word in use in 
Vimnia; Aaw then did Gerard come (0 use it ? 

From the travels of Pedro Ciera de Leon [1532-1550] 
we know that papas was the general name in Peru for an 
edible root in his time. The root was cultivated, and it 
was eaten boiled, or else dried in the sun and preserved, 
when it was called chuha. Acosta, whose travels in the 
same regions were later [1570-1587], gives almost identi¬ 
cally the same information, as also docs the native-born 
Garcilasso. They none of them, however, give any 
description of papas by which it is possible to identify 
the plant known by that name. 

Tne two oldest known Continental botanists that give 
the name papas in ionjunction wth a description of the 
plant, are Clusius and Bauhin. In addition to descrip¬ 
tions, both give figures. 

In his ^vnnripa^ (1596) Bauhin describes a plant to 
which he gives the name Sotanum tuberosum^ but without 
any figure [Lib. v. Sec. i, No. xix.]. In his “ Matthiolus” 
(1598) he refers to it with a figure. Here he adds^ **VuIgo 
Pappar Hispanorum vcl Indorum dicitur.” Clusius, in 
his "Rarionim Plant, Hist.” (i6oi), describes a plant 
clearly the same, with a figure, under the name P^as 
pmtfOamrum, He says there is no doubt this was the 
plant Cie*4 de Leon refers to. The expression, ** there is 
no doub^” is, however, somewhat removed ftom certainty. 
In 1620, Bauhin again, in his ilp 61 ^fa>Sy in describing 
it^ber&smn, to which he here addst^esculentum,” 
refcra to Cieia; and a^in, in 1623, in his mentions 
that the pkmt from which Acoeca says chuiia is 
Bd|h Bauhih and Clusius give their descriptions 
growing plants. 

It ofig^t be i^dily that with tueh continuous 

Spain and the domiuns she 
W m South America, the rttm so highly 

the should be tatrM lionie^ To 

" the traditkm thai gives 

to ihhtoducie (h«inra*fd(k:tor " 

Whet j# ibe history^ t^e Jntro^ 
bei^ the lament queeriocu it is; 


not improbable that with the sustained and frequent inter¬ 
communication between Spain and America it was re¬ 
peatedly introduced. The case is by no means parallel 
to the question of the introduction into England from 
Virginia, in Gerard’s time, when out of the six expeditions 
sent out only one made any explorations inland. The 
opportunities of introduction from Virginia were few.. 
Prom South America to Spain they were numerous. It 
seems sufficiently established, both by Bauhin and 
Clusius, that a plant called papas was introduced and 
grown in botanical gardens, if not as a food ; and that it 
came to be known as the papas of the Peruvians, of the 
Indians, and of the Spaniards, for Peruvanorum, Indorum, 
and Hispanorum seem indiscriminately us^. That 
Clusius suggested its identity with the Arachnida of 
Theophrastus and other Greek writers is now of little 
interest. Bauhin was the first to recognise the plant as 
a Solanum, and his tuberosum occurs as No. XIX. in his 
list of Solanums, in his ♦wroir/vaf. 

Though Cieza, Acosta, and Garcilasso drew what 
appears to have been a consistent distinction between 
papas (potato) and battatas (sweet potato), that distinc¬ 
tion was not always maintained by later European 
writers, In a way it seems hopeless to endeavour to 
trace, the Portuguese and Spaniards now use different 
words for the potato; the former call it batata, and the 
latter papa. The confusion is more bewildering when 
the two names were used as synonyms, in botanical 
nomenclature we have lost papas, but retained battatas. 
The identity or not of Pattatas edu/is with the battata of 
the three Spanish travellers is wide of the present con¬ 
sideration. So also would be the question why the 
Quichan word ascu was not used by them. This, how¬ 
ever, appears a safe rule—that when papas is mentioned 
by sixteenth-century writers it maybe read as »Solanum 
(but not necessarily; when battatas is men¬ 
tioned it is requisite to see whether it is wrongly used as 
a synonym or intentionally used for a distinct plant. To 
the present day chuna is made in Pcni from “ papas,” but 
apparently not from battata." 

Assuming the rule is a safe one that papas cannot be 
taken to mean battatas, but battatas may and often does 
mean papas, then such chronological data as the follow¬ 
ing are of interest as some indication of the spread of the 
plant among botanists in Europe. There may be others, 
but these are all the writer has been able to collect. 

Dr, Scholtr.had papas growing in his garden at Breslau 
(Vratislavia), 1587 ; Clusius received two tubers at 
Vienna from Hannonia, 1588; Bauhin, in his na<idpo^r, 
mentions ** iconem suis coloribus delineatam," 1590; 
Dr. Scholtz’s Papas hispanorum'^ is mentioned in a 
“ Carmen” (pub. at Vratisiavia), 1592 ; Bauhin refers to 
a Pappar hUpanoi^on ” growing in his garden, of which 
he gives a desmption, 15^. 

It was in this year (1596) that Gerard published the 
catalogue of plants growing in his garden in Hoi born. 
There occur in it the two names Papus orbiculatus and 
Papus hispanorum. In this 1596 catalogue these names, 
as all the rest, occur without any English equivalent or 
any description or note. The catalogue is simply a list 
of names. The word batata does not occur, but Sisarum 
does. Another catalogue, commonly called a second 
edition, was published in 1599. The "Herbal" had 
been pubUshed in the meantime (1597). In this 1599 
catalogue English names are added to the Latin. These 
occur t Fc^us oi^ieulatm^ bastard potatoes ; Papus his- 
panamm, Spani^ potatoes. Bauta does not occur, 
Sisatum does, but without any adjective (we cannot 
call these second names ^^sp^ific,^ while the first 
were in ato sense of the wero “generic”), and the 
English name with this is ricyrrits. 

It ^would be a natural supposition that with 
the aM brdiie %urei and descriptions m the “ Herbal ” it 
woi0d he easy to J^pntifythe phuats named in the cats* 



lottm, it in, on th« contrary, a most perplexing puatle. 
Tnem are names introduced into the ** Herbad” wmdi do 
nett occur in the catalogues, and names in the catalogues 
\t 4 iich do not occur in the " Herbal/' That the “ Herbal*' of 
should not exactly agree with the catalogue of tS9^y 
Iwdly excites surprise, but that the catatugue of 1599 
should so differ from the “Herbal” is more than svw- 
^slng, it is perplexing. If the explanation given by Mr. 
Di^oti Jackson in his annotations to the catalogues is 
correct, then the Papm hispanorum of Gerard's garden 
was not the Papus hispanorum of Chisius and Bauhin ; 
but this requires very close attention. It involves not 
only the question whether the Papins hispanorum of 
Dr. Scholtz was Solanum or Batatas, but also whether 
Bauhin is to be trusted as a cautious incorporator of 
statements, However highly Bauiiin is to be esteemed 
as a botanist, he may have had a Pliny-like weakness for 
accepting anything he was told. 

Mr. Daydon Jackson’s explanation is this:— 


** Herbal " of 1597 

virginiana and pappus — \ _ 
Potatoes of Virginia (p. 781) ... ) “ 

Sisarum peruiHana^ um^ sivc Batata j 
hisJuiHorum —Potatus or Potatoes > ~ 

(p. 780).) 

Sisarunr (p. 871) . ~ 


Catalogue of 1599 
Pap US orhu ulaiu f—- 
Dastard potatoes. 


I Spanish potatoes. 
Sisaru m —Skyrrils. 


Supposing this to be the correct explanation, whit arc 
we to think of Gexard allowing his second catalogue to 
appear so like his first and so unlike his Herbal *'? One 
point is clear-he uses Papus, Batata, and Sisarum with 
such want of discrimination that no importance can be 
attached to his names. Bui it is strange he should, in 
both his catalogues, use Papus twice and Batata not at 
all, while in his “ Herbal” he has both Batata rstr^Mana 
and Batata kishanorum. According to accounts that have 
been handed clown to us, the “ Herbal " was based on Dr, 
Priest's translation of the Pemptades of Dodon^us, and 
the plates, with the exception of sixteen, were those that 
had been used to illustrate works by Jacobus Theodoras 
P* Tabernaemontanus ”) and L'Obel. It is said that 
Gerard so little understood his work that he put cuts in 
the wrong places, and made so many mistakes that 
Norton, the publisher and proprietor of the work, en¬ 
gaged L'Obel, who was then living in England, to correct 
me errors. Gerard resented this, and a quarrel with 
L'Obel followed. To what extent L’Chel's corrections 
went we have no record. He would at any rate, wc may 
assume, prevent wrong names and cuts being printed 
with the letterpress. In the particular case of the three 
names under consideration, he was already well acquainted 
with the Sisarum or Batata (p. 780), as he had described 
it in his “ Stirpium adversaria nova,” written in conjunc¬ 
tion with Pena, and published in London in 1570. He 
there gives the name Battades, Ignames — Anglicd, 
Petades. The cut in illustration used in the “ Herbal ” 
is that on p. 482 of Taberna;montanus, where the 
aaame used is Sisarum- So that we can account for the 
names used in the “ Herbal ” thus :—Sisarum because it 
occurs ia Tabernsemontanus j Peruvanorum is perhaps 
not to be accounted for. Batata because L'Obel had 
used it, and Hispanorum because it was first made known 
to Europe by the Spaniards, who brought it (most prob¬ 
ably) onginally from the West Indian Islaoda Potattia, 
or potatoes, because that was the Anglicised form of 
BaWa. it is possible that Gerard may have wished to 
urtrodnee the word Papus, and that L'Obel cut it entt. 

With regard to the “potatoes of Virginia,” Goraid 
wotild Mhapa have his own way. He thovight so much 
of his having grown some received from Virginia, that in 
his portrait he has a branch of them in his hood. With 
regtfd to the cot used in illustralioB, we know aft pment 
oofhlag. tt is not taken from amy other source^ abd It 
does not occur mtyvhem bat ie thra t$97 edhkNa lathe 


1633 edition by Johnspn the cut from Chiales i# uMh 
I white Parkinson, in 1640, hSea the cut cotiiodiromBauhU^ 
It is one of the sixteen new cuts^ but where U was ntode We 
I do not know, still less do we know whether it was msde 
i from a plant growing in his garden* 

This last consideration^ where the plant grew which is 
here figured, is closely connected with the question How 
did he come by the name papus ? In the text Mrard 
says, under “The Place”:—It groweth naturally in 
America, where it was first discovered, as reporteth C 
Clusius, since which time I have received rooted hereof 
from Virginia.” And then, under “ The Names,” he 
says:—“The Indians do call this root papua (meaning 
the rootes), by which name also the common potatoes are 
called in those Indian countries.” 

Although there is no known publication of Clusitis so 
early as this from which Gerard could be quoting, yet, as 
he had been thrice in England, there is the probability 
that Gerard and he were acquainted. It is easy to see then 
that He might easily have h^, indeed most likely would 
have, the .South American name papus direct from Clusius. 

But did he have anything else from him—‘ a figur^ a full 
description, a dried specimen, or even a tuber ? ■ Clusius 
had two as early as 1588, eight years before Gerard's first 
catalogue. 

We have seen—- 

(ci) That Cieza, Acosta, and Garcilasso speak of papas 
as a common name in the north-west portions of South 
America. 

08 ) That Clusius and Bauhin speak of the “papas of 
the Spaniards ” growing in Europe (which Bauhin recog¬ 
nised to be a Solanum) as the same plant the three 
mention. 

(y) That it was known in several botanic gardens in 
Europe before the time of Gerard's first catalogue. 

(8) That Gerard in some way received information 
from or through Clusius that the plant was first discovered 
in America. America here evidently means South 
America. 

With Clusius's information wc can hardly doubt Gerard 
would also get the name papus. There is no trace of 
papus being a name used in North America. Fernandez 
de Soto, who travelled in Florida [Evora, 1557], mentions 
Batata, but not papas Benzoni, 1572. 

It has been a puzzle to some botanists that papas 
should have such a wide geographical distribution as 
from Virginia to South America. The puule has {Uttly 
arisen on the assumption that papus was a Vitginiaii 
name. As there is not a fragment of evidence it ever was, 
and as wc have seen a way in which Gerard might have 
had it, that part of the puzzle may perhdips be regarded 
as entirely withdrawn. There are a sufikient number 
left in connection with the potato to tax ingenuity. 

Can wd as easily dispose of the cut in thtf “ Herbal”? 
Arc we on the strength of that cut to continue tO bdieve 
that S, tuberosum was wild within the area known as 
Virginia? For, though wc get rid of the name papas 
we do not get rid of the wide distribution of if 

the plant itself grew wild in Peru and in Virginia? 
Possibly experts in wood-cutting tM-xeUectors of ekl cuts 
may be able to say whether the cut is or Dutch. 

Sequier says the cute are brass BibL Bot,” lyio, 
pp. 7a, 73J. Hatter saw; “In ‘Bib. Bodl' kones 
dicuntur senese esse: seel Hgne^e Bunt urtdique” [tyyi, 
tome j. p. 389J. Such point aft this coukl probacy be 
cleared up definitely. 

it seems anomalous ikatt we should base our bii^ef 
that S, tuberosum i$ a native of Viri^ia, fl|n a ftln^ dot 
about which we know noting ttmt than (War that It 
ai^f^aTS ia coi^cftk>n iVllk the zianto fototoelbf Vlr- 
gmia; that it was pkmod ^ereby itedkakrionofm 
against 

so-catfed scientific wtok baa nevto been detoed i dtot 
fior some reason it doe 4 n<itt ;a|v^ in th^ 
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of the If It i«<rhaWtab}y^|>po«^ that tti thh case 

G<m^ 4 ii not IntentionAtly mi^eaa» itlU, if hia^ rej^titation 
fhr a muddler of other peopk^s work is as well 

Ibuiidod as it appears to be» he may have made some 
Mwwief* It is ^ no meatis a far-ihtc^d assumption that 
hisfigurewnsfroFm a Continental sonrce, but that he thought 
it near enough to represent his Vit^ginian “ rootes." Apart 
frotn all other considerations it is difficult in at least one 
particular to reconcile the figure and the text. He speaks 
bf**the temperature and vcrtues”of the potatoes, and 
saya they arc the same as of the common potatoes (/>. 
his Sisanim). Unless this is a pure invention, many 
must have been emen for this conclusion to have been 
arrived at. The site of the tubers is not greater than of 
fiur^sised peas, and it would take the produce of half a 
hundred j^ants to furnish a single dish. 

It is perhaps worth consideration whether an explana¬ 
tion of the catalogues different from that given by Mr. 
Daydon Jackson is possible. Is there any insuperable 
objection to their being read thus ?— Pnpus hispamrum 
(the/’./i. of Qusius, &c.), received from the Continent. 
Papas o*^scu/ati$s (for orbiculatiis is a name of his own) 
received frxmi Virginia, Sis arum—the “ Skyrnts of 
Peru” (p. 780 ** Herbal”), and that the common skyrrits 
were not mentioned in the catalogue. When he men¬ 
tions papus in bis ** Herbal ” he does not add either 
hispanorum or orbiculatus, and it might be he included 
boto under papus there. 

The important point however is whether that cut truly 
represents what he received from Vijginia. 

In close connection with this it cannot be overlooked 
that Bauhin gives openauk as a synonym. He also says, 
“ Ex insula Verginea primum allata in Angliam, inde in 
GalJiam aliasque regiones. ’ He had probably seen Ue 
Bry^a edition of Heriot, and so obtained the name 
openauk. But his authority for the remainder of the 
sentence is not clear. Moreover it does not harmonise 
with his reference to Peru. 

The question of the introduction of the potato is a very 
complex one, involving many other considerations besides 
those here referred to. The foregoing notes may, however, 
clear up the traditions about Ralegh and Drake, remove 
the dimciilty about Gerard's use of the word papus, and 
perhaps lead to something more certain being known 
about tliat cut of (ierard's on w'hich so much hangs. 

The origin and change in the use of the potato 
are subjects which, for their satisfactory elucidation, 
involve considerations that fall within the provinces of 
the philologist, the traveller, the bibliographer, the his¬ 
torian, the botanist, and, using the word in its wide sense, 
the geographer. 

Potato is but the English way of pronouncing Batata. 

But what is the word Batata ? To what language does it 
belong ? The first European knowledge of it appears to 
be traceable to Cuba, San Domingo, or some of the 
neighbouring isles at the time they were discovered by 
Columbus, 1492, &c. But then the sixteenth century 
writers on Peru auso use it as if it were a common word 
there, and, if it were, it is at least interesting, if not 
strange, to find a word thus widely spread over and 
across districts where, it has been said, languages so 
vary with bribes that one cannot even understand another, 
Umgh neighbouring, tribe, But first we have to con¬ 
sider is any cantemportvy evidence that the West 
indkii native ^ make use of a word a^hich, when 
wittiki ^ the S^niards, appeared as Mata f It would 
mvtolee a arpeckf scafx:h among such materials as 
Navafetite bad at his disposal to decide itKaU Compilations 
artt apt to te and Enghah versiaiis are of no 

bvfiii; ^ this acthal was, written by Colambus 
hyirmud. Th^jf Hwere a 
awd intfoduceo and Imown whii 
IM/Fdrtagai te ^ pady part of the 
iceotury, what is tha probahi% ww, 1^ the 


middle it, writers on Peru used it as a name that would 
be understood at home, even though not used by the 
South American natives. With regard to papas, it is dis¬ 
tinctly stated by Aco>ta it was a native name in South 
America, but the writer does not know of any passage in 
which batata is said to be. It has been pointed out 
above how the mistake arose that papas has been con¬ 
sidered a Virginian name, and it is possible batata may 
prove to be not a South American name at all. There is 
a Quichau word, Ascu, equivalent, apparently, to Papas, 
to which only Mr. Clements Markham among English 
writers seems to have drawn attention. At pre^icnt, in 
English translations of travels in Peru, papas and batata 
appear often confounded, 

Tl\cn in regard to our own use of the word batata, did 
we have it with roots through the Spaniards, or direct 
from the West Indies ? The earliest use of the word does 
not yet seem to have been fully searched for. It may, 
however, be found earlier than in the list of literary quO' 
tations usually given. P'or example, it occurs in the 
account of Sir J. Hawkins's voyage, 1565: Hennes, 

otatoes, and pines.” The earliest description the writer 
as been able to trace of what the potato was is in the 
botanical work of 1570, published in London, Lobel's 
“ Stirpium adversaria nova.” A figure is given of the root 
of the Batata, and at the heading is “ Anglice Potadcs.** 

But we might have had the word half a century before 
that through Spain, and the fact that Lobel introduces 
such a curiously-spelled form as the usual English one 
would imply it had been for some time in use among the 
common people. The mention of potatoes in the Hawkins 
voyage without any reference to what they were like would 
also imply that they were then as familiarly known as 
pines or hens. 

The change of sounds from Batatas to Potades is 
curious. Why should the flat labial be changed to the 
sharp, and the sharp linguo dental be changed to the flat, 
in the same word? Again—the question is not so un¬ 
dignified as may at first appear—when was the form 
'^taters” introduced? It has no doubt been a gradual 
change, but as a fact country people of the Victorian era 
no more think of using the form potatoes than those of 
the Elizabethan era did of using batata. In 1596 the 
form potaton is met with. In 1627 and 1676 potadoes, 
and m 1655 pottato. Batata itself, by the Spaniards, 
seems to have been spelled indifferently batata or battata 

Then there is another curious point. How has it come 
to pass that for the same plant the Spaniards of to-day 
retain papas, while the Portuguese use batata, for tlie plant 
we now call the potato. 

In speaking of questions in connection with our having 
changed the use of the word potato from one plant to 
another it is an advantage for preventing confusion to 
refer to the two plants by their present botanical names, 
the Batatas eduiisj which belongs to the convolvulus 
** order,” and the Solatium tuberosum (perhaps including 
the supposed different species, our common 

potato, which belongs to the nightshade “ order.” Of the 
two it was Batatas eduliSy calW then, long before Lin- 
nseus's bmomial system, simply Battuta, that seems to 
have been first known in Europe. 

The first European knowledge of the plant Solannm 
tuberosum MagUa) was under the name papas, by 
which it was known till Caspar Bauhin recognised that it 
was a Solanum in 1596. The date 15^, if not exactly 
that of his knowledge, is the date of his first pubhshing 
it in hss ** ” 

Then as to dates of introduction. 

As already said, the first European knowled^ of Bat- 
tata was \n <494 or 1495, that is, assuming that it was 
amon|^ the vduaUe pr^ucts of the West Indies 
btis sem JNnme to W* patron sovereigns to demonstrate 
the of ^scoveriefs. It is mentloBed k« wmi 
home weU m goH. He seat spices> 
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,<t^*WODdft^ fruits, and herbs, or intended to. 'Jin the his^ 
tpty ^* Primer viage de,Colon *’(Navarette, c^p. i) is the 
And besides there are trees of a thousand 
specie^ each having its particular fruit and all of mar¬ 
velous flavour, so that I am in the greatest trouble in the 
World not to know them, for I am very certain they are 
each of great value. I shall bring some home as speci¬ 
mens, and also of the herbs ,Taking Washington 

Irvinifs inspection of Navarette’s materiads as reliable, 
Columbus knew the potato—the battata. 

Then it is also probable, for here we have to deal with 
probability only, that the Solanum [under the name 



Both of these arc at present but assumptions in respect 
to daces. The exact dates may perhaps be known in 
Spain. Possibly some people in England may know what 
is known, but the writer has been unable to trace any¬ 
thing more through the published second-hand statements. 

we in England somehow knew the battata, pronounced 
and spelled potade or potate or potato, before the time of 
Hawkins’s voyage, and before Shakespeare wrote his 

Merry Wives of Windsor,” where he uses the word. 
That Shakespeare’s potato was the batata is clear from 
Gerard’s reference to the confectioners using the battata 
as a basis for their sugar work (p. 781 of his “ Herbal ”). 

It was Gerard who called the papus (papus, as he 
chose to spell it, instead of papas) the Virginian potato, 
or bastard potato. 

There in his work we have the word batata,” or 
patata, or potato, transferred to the papas, to Bauhin’s 
Solanum tuberosum esculentnm. Though Gerard does 
not use the word Solanum, his figure and description arc 
sufficient identification. Somehow, though it does not 
seem possible to trace how, the word “ potato ” or “ taters ” 
has, as an English word, stuck to the Solanum, The 
‘‘battata” has now dropped out of cultivation as an 
English root, and this no aoiibt has been the main cause 
of the transference of the word “ battata ” from the original 
battata to the “bastard” potato of Gerard—the Solanum. 

The establishment of batata as a botanical name, its 
recognised description, and its admission into generic 
nomenclature have a curious history, but that is some¬ 
what wide of the points more immediately under con¬ 
sideration. 

The whole question is by no means yet worked out, 
but the above suggestions may draw attention to the 
subject. W. S. M. 


THE COLONIAL AND INDIAN EXHIBITION 
'^HIS Exhibition was opened on Tuesday by Her 
* Majesty in state. Science in one form or 
another will be prominent in nearly all of the sec¬ 
tions. The Exhibition as a whole will be a geogra¬ 
phical education in its widest sense. Not many can 
follow the example of Mr. Froude and Baron Hiibner. 
and spend the best part of a year in visiting our scattered 
Empire. At South Kensington, in the course of a few 
days, however, we may learn even more of the products 
and people and geographical aspects of our colonies than 
ive might do by an expensive voyage. Of course the 
main purpose of the Exhibition is to draw attention to 
the economical and commercial aspects of the colonies 
and India ; but in doing so, necessarily the introduction 
01 a considerable amount of science is involved. In nearly 
all the sections, for example, we find excellent large maps 
of the various colonies on the walls, besides the gigantic 
map of the world in hemispheres beside the gateway of 
Old London. Again, several of the colonies have sent 
specimens of their natives, and from India especially 
tnere is a considerable number of individuals of all ages 
representing the various races which fprm the heteroge- 
‘ Quoted Mcood-hand through W« Irvinglt ** Uft of Cdlumbui." 


neoua population of that vast tentiioiy.: So, i#m 
Africa, we find Kaffirs, and Bechaap^^ 

Singhalese fVoih CeylOti, and Malays Item the StratO 
Settlements. In several of the sections* notshiy ih 
Indisu do we find life-sise models of natives; some of 
the finest of them are in the British Guiana 
prepared by Mr. Im Thum- Several of the colonies, 
again, have had large reliefs either of the whole or part 
of their territory prepared Among the exhibits of the 
Indian Survey is a relief-map of the Peninsula from the 
Tibetan table-land to Cape Comorin, on the scale Of 
thirty-four miles to an inch. One of the finest of these 
models is that of New Zealand by Dr^ Tulius von Haast, 
under whose care this Court is markedly scientific. He 
has brought over with him the skeletons of three lai^ 
moas; mumerous specimens of flora, fauna, and 
and the exquisitely beautiful skeleton of . a ribbon-n% 
prepared after the method of Prof. Parker of Dunedin. 
Maori ethnology is also amply illustrated, though we 
believe no actual live specimen has been imported. One 
of the finest conservatories of native plants in the Exhibi¬ 
tion will be that attached to the New Zealand Court. 
But such conservatories will be a marked characteristic 
of this Exhibition, and will be found attached to the 
Courts of the Cape of Good Hope, Queensland, Natal, 
and other colonies. India, of course, has much to show 
of interest to science, besides its numerous groups of 
life-size models of natives taken from actual casts. 
Under the care of Dr. Watt the botany is very fully 
illustrated. The Geological Survey has sent a fine 
exhibit; while the Topographical Survey will have a 
Court to itself. In all the Australian colonies geology is a 
prominent feature, at least in its economic aspects, and 
so we may say of botany, at least so far as timber-trees are 
concerned. In the Australian and several other colonies, 
moreover, large collections of natural history have been 
arranged in cases, while of course the numerous game- 
trophies will interest the naturalist. The trophy of 
trophies, however, will be the great jungle scene 
prepared by Mr. Rowland Ward, into which it has 
been attempted to compress the whole of the fauna 
of India. It is a triumph of arrangement; and we 
may refer to it in detail in a future article. An al¬ 
most equally striking scene is the landscape in the 
South Australian Court, representing an actual piece of 
country near Lake Alexandrina. Of course, as in the 
jungle scene, we have multum-in^parvo ^—features which 
in reality are spread over a wide area compressed into a 
few square yards. But everything is on the scale of 
nature, and nothing introduced that is not actually met 
with. We liave natives at various occupations, including 
a woman and child under a rude shelter of branches ; 
kangaroos, wallabies, eagles, and other animals deftly 
posed; characteristic vegetation and rocks, with moun¬ 
tains away in the background. The model of Hong Kong 
and the neighbouring coast may also be mentioned. 
The West Indian Court contains much of interest. Tbc 
woods of Honduras are conspicuous; many curious land 
and water products from Trinidad; and a fine collection 
of Columbian pictures and relics, and several fine paint¬ 
ings and photographs of West Indian scenery. Indeed, 
in ail the sections, pictures, and es^ialiy plkOtogra|>hs, 
are among the most conspicuous exhmits, and have ixinch 
geographical value. 

Of course this Exhibition is one of many^ided interest, 
and we have mentioned here only a few of the points tltat 
will attract those interested in science. Hs educa¬ 
tional value is evident, and wc hopp that teachers wftf 
take advantage of so iexCeptional an opportunity of gi^ng 
their pupils a practical lesson in physical geoguphy mtm 
its economical and tsq^Cal ** dev^pnailchts^ Most Ol 
Che colonies will publisb special hhhdrbooh^ apd: hi 
several of them weare glad toknow that Wenlce wiu.ho9dl 
a prominent place. 
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NOTES 

r~^M eWrherc to the opening of the Colonial and 
B^hltio^ on TW&dny. it Argues ill for the spirit in 
nthh& this Show Is to be oondocted that the representatives of 
^r{^ sdettce^ on which the progress of England beyond the 
seas has so largely depended in the past and must depend in the 
hitn^ wre BO conspicuous by riteir absec'^e at the opening 
ceremony. Not even the President of the Royal Society was 
invited to be present, though tickets were liberally distributed 
to a latge number whose prior claims we do not care to discuss. 

Science was well represented by the President of the Royal 
Society at the Royal Academy dinner on Saturday. Prof. 
Stokes showed how in several ways science is capable of render¬ 
ing service to art. The rules of perspective, he pointed out, 
involved clear geometrical conceptions; while a knowledge of 
chemistry and physics would keep the artist often from violating 
nature. Prof. Stokes illustrated the point liy referring to the 
inverted rainbow picture, adduced os an example for a similar 
purpose in these pages some years ago. At the same time he 
admitted with justice that art was not without its uses to 
science, Especially useful was it, he pointed out, as a refresh¬ 
ing and invigorating change for the mind of the scientific 
student, apt to get clogged and dulled by too eager direction to 
one particular subject. 

The Fifty-sixth Annual Meeting of the British Association 
win commence at Birmingham on Wednesday, September i, ^ 
1886. The president-elect is Sir William Dawson, C.M.G., 
F. R.S., Principal of McGill College, Montreal, Canada. Vice- 
Presidents i The Right Hon. the Earl of Bradford, Lord- 
Lieutenant of Shropshire, the Right Hon. Ivord Leigh, Lord- 
Lieutenant of Warwickshire, the Right Hon. Lord Norton, 
K.C.M.G., the Right Hon. Lord Wrottesley, Lord-Lieutenant 
of Staftbrdshire, the Right Rev. the Lord Bishop of Worcester, 
Thomas Martineau, Mayor of Birmingham, Prof G. G. Stokes, 
Pres.R.S. (nominated by the Council), Prof. W, A. Tilden, 
F.U.S., Rev. A. R. Vardy, Rev, H, W, Watson, F.R.S. 
General Treasurer : Prof. A. W. Williamson, F.R.S., V.P.C.S., 
University College, I.ondon, W.C. General Secretaries : 
Capt. Douglas Golton, C.B., F, R.S., A. G, Vernon Haicourt, 
F.R.S, Secretary : Arthur T. Atchison. Local Secretaries 
for the Meeting at Birmingham: J. Barham Karslake, Rev. 
H. W4 Crosskey, Charles J. Hart, Council House, Birmingham. 
Local Treasurer for the Meeting at Birmingham ; J. D. Good¬ 
man, The Sections are the following :—A, Mathematical and 
Physical Science—-President: Prof. G. H. Darwin, F.R.S.; 
Vice-Presidents; Donald MacAlister, M.D. ; Rev. H. W. 
Watson, F.R,S. ; Secretaries: R, E. Baynes (Recorder), R, T. 
Glawbrook, F.R.S., Prof. J. H. Poynting, W. N. Shaw. B. 
Chemical Science—President: William Crookes, F.R.S, j 
Vice-Presidents: Prof, Camelly, W. H. Perkin, F.R.S.; 
Secretaries ; Prof. P. Phillips Bedson (Recorder), H. B. Dixoni, 
F.C^S., H. Forster Morley. D.Sc., F.C.S., W. W. J. Nicol, 
Ph.D., C. Woodward, B.Sc. C. Geology—President i Prof. 
T- G# Bonney, F.R.S,; Vice-Presidents: Prof, C. Lapworth, 
F'.aS*, H. Woodward, LL.D., F.R.S., F.G.S. ; Secretaries: 
W. Jerotite Harrison, F.G.S.. J. J. H. Teall, F.G.S., W. 
Topli^, F.aS. (Recorder), W. W. Watts, F.G.S. D. Blo- 
: William Carrttthers, F. R. S., F, L. S. i Vice- 
Presidents t Prof. E. A. Schafer, F.R,S„ M.R.C.S., P. L. 
Seller, Sec.Z.S.1 Secretaries s Prof, t, W, 

WaHer Htaipe (Recorder), Prof. W, Hinboutai W. L. 

MatsbAll W«d. E. Geegtaphy-^Pre- 

J. Goidsmiri* feCai., CB., 

$ t Mijtir-Genend Sir Lewis PeJfyi 

W; J. L. Wheribn* 

Sewtariest F. T- S. Hoeiditon, J. & 


Keltic, F.RVG.S*, J. S. O’Hailoran. F.R.G.S., E. G. Raven- 
stein, F. R.G.S, (Recorder). F. Economic Science and Sta¬ 
tistics—President: John Biddulph Martin, F.S.S.; Vice-Pre¬ 
sidents; G. W. Hastings, M.P., F.S.S., R, Temide, Bart., 
G.C.S.L, M.P., F.R.G.S., F.S.S.; Secretaries: E. F. Bar¬ 
ham, Rev. W. Cunningham (Recorder), Prof. Foxwell, F.S.S., 

J. F. Moss, F.R.G.S. G. Mechanical Science—President: Sir 
James N. Douglass, M.Inst.C.E. ; Vice-Presidents : W. Ander¬ 
son, M.Inst.C.E.; W. P. Marshall, M.Inst.C.E. ; Secretaries: 
Conrad W. Cooke, J. Kenward, Assoc. Inst.C.E., E. Rigg 
(Recorder). H. Anthropology—President; Sir George Camp¬ 
bell, K.C.S.I., M.P, ; Vice-Presidents: Prof. W, Boyd 
Dawkins, F.R.S., Lieut.-Col. H. H. Godwin-Austen, F,R.S. ; 
Secretaries: G. W. Bloxam, F.L.S. (Recorder); J. O. Garson, 
M.D., M.A.I., Walter Hurst, B.Sc., R. Saundby, M.D. The 
first General Meeting will be held on Wednesday, September i, 
at 8 p.m. precisely, when the Right Hon. Sir Lyon Playfair, 

K. C.B., M.P., F.R.SS.L. and E., will resign the chair, and 
Principal Sir William Dawson, C.M.G., F.R.S., President¬ 
elect, will assume the Presidency, and deliver an address. On 
Thursday evening, September 2, at 8 p.m., a soir^i on Friday 
evening, September 3, at 8.30 p.in., a discourse on ‘'The Sense 
of Hearing,” by Prof. William Rutherford, F.R.S. ; on Monday 
evening, September 6, at 8.30 p.m., a discourse on “Soap 
Bubbles,” by A. W. KvicUcr, F.R.S. ; on Tuesday evening, 
September 7, at 8 p.m., a ; on Wednesday, .September 8, 
the concluding General Meeting will be held at 2.30 p.m. 

The first general meeting of the Congress of French scientific 
societies took place in the large hall of the Sorbonne on April 27 
at noon. M. Bertrand, Director of the Archaeological Museum 
of St. Germain was in the chair. For the first time a special 
section has been created for geography, of winch M, Bouquet 
clc la Grye is chairman. The section of sciences was presided 
over by M. Faye, and divided into several sub-scclions. M. 
Lhoste presented a pointed cask, with the assistance of which 
be hopes to keep a balloon floating in the air for several days 
over the sea. M. Certes, President of the Zoological Society of 
France, explained the use of colouring matters for the histo¬ 
logical and physiological exhibition of living animalcules. The 
meetings were concluded on Saturday, May 1, by an address by 
M. Goblet, the Minister of Public Instruction, in which he 
advocated the establishment of a secondary education from which 
Greek and Latin should be excluded, their place being filled 
by modern languages. A number of decorations were awarded 
to members of learned societies and academies, M. Berthelot 
was created “Grand Officier” of the Legion d’Honneur. 

The Department of Modem Ethnography in the British 
Museum being now arranged, the work of arranging the pre¬ 
historic section is being taken in hand by Mr. Franks. The 
three rooms immediately at the head of the western staircase, 
near the entrance, are devoted to this purpose. The collection 
will contain the Christy and Museum collections, which will be 
incorporated with each other, and also the Greenwell collection 
from British Barrows, The central room of the three will con¬ 
tain paleeolithic objects from England and the rest of the world. 
The findsrin the caves of the Dordogne will form an important 
and mteresting part of these. These caves were excavated by 
the late Mr. Christy at his own expense, and the results added 
to his coiieotion. The pictures were, at ht$ wish, sent to France. 
The room on the left of the entrance contains Neolithic objects, 
arranged under the Stone and Bronee Ages, the objects from the 
varions countries being arranged within the periods. Here 
Canon Gmnweirs remarkable ooUectlonfrom the British Barrows 
(which will be maintidned InM) will find a place. The specie 
value bf fhU UMIection ia that the place add manner of findivig 
of each individual object is known and recorded, and every cir- 
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€ttm»Umce connected with the discovery of each U known. The 
Bnttows, from which the collection was made, are found mostly 
ia Yorkshire, although other places are also represented. In 
the same room will also be placed the implements ased in work¬ 
ing Hint tjuarries in prehistoric times, and other objects found 
there ; there will also be some curious implements from countries 
where the Stone Age still exists, as it docs, in a certain n'^easure, 
in Madeira, Syria? and Iceland, The room on the right will be 
given up to iron objects, and those of an age which may be called 
semi'prehistoric, such as the Roman times in Britain. 

A sujfEKKiciAL examination of the ethnographical galleries in 



timber and other large ttnauUed ekhibitioa iin the 

gtaaed cates of the other museum* Another extremely uilaM 
publication is a Route Map of the Royal Botanic GardO^ and 
Arboretum on u scale quite large >en6u^ to enable any visitor to 
find his way. The various sections of the gardens are eioarty 
laid down, and on the back if an index to the various entranees, 
museums, houses, the arboretum, Ac, corresponding to the 
sections in the map indicated by figures and leuers. 

A Microscohcal SoctKTY bas been started in Glasgow with 
Dr. DaJlingcr as first President; over fifty members have been 
enrolled. 


the British Museum shows that the American section is over¬ 
crowded. On the left arc the American atiUquities, which arc 
of the greatest interest, but which do not seem to belong properly 
to ethnography at all, while the objects on the left, belonging to 
modern America, and which are certainly ethnographical, are 
crowded into a space which is quite insufiicient. As much has 
been done ns possible to arrange the objects, and there is no 
confusion, but it is quite impossible to examine the cases properly 
when they contain so much. Ancient Mexico, Peru, and New 
Granada ciowd modern South, North-West, and Arctic America 
into a very small simcc. It is obvious that an attempt should 
be made to remove the American antiquities to some more suit¬ 
able place, and to give up the whole of the gallery to American 
ethnography proper. 

Africa does not seem so well represented in the Collection as it 
might be for a country which has sent its missionaries and travel¬ 
lers into every comer of the land. Two or three small South Sea 
Islands occupy about as much space as tlie continent of Africa, 
The only district well represented U that of the Upper Nile, the 
collection of Lupton Bey being specially noteworthy, as giving one 
a fair idea of the manufacturing industries of the people of these 
parts. South Africa is moderately well represented, and in a 
less degree northern West Afiica. Kast Africa, Central Africa, 
and southern West Africa are all relegated to a small case and 
very poorly represented. A spear from one tribe lies, beside a pipe 
or a dagger from another tribe a thousand miles distant. And 
yet in this enormoiH region there are tribes singularly expert as 
blacksmiths, potters, Ac. No African tribe produces more 
beautiful S|>eaj*s than the Wa-Vira, more horridly barbed than 
those of Nyossa, or more remarkable than those of Marycma or 
of Masai-Jand ; and yet good collections of all these are un¬ 
doubtedly in Uie country. Owing to this meagre display the 
collection is not of much value for puiq^oses of comparUon or to 
illustrate the relative advancement of the various tribes m arts 
and manufixetures, and yet in this respect there is as much dilVcr- 
ence between the most degraded of the tribes and the most 
civilised as there is between the latter and ourselves. The 
arrangement also leaves much to be desired. Articles manufac¬ 
tured by tribes totally distinct in race, degree of civilisation, and 
religion ate thrown indiscriminately together. Take, for instance, 
northern West Africa, There one finds the fetishes, idols, and 
rudely-worked articles of the degraded and barbarous trioes of 
the Lower Niger figuring amongst the artistic and advanced 
productions of the Mohammedan and polished tribes of the 
Central Sudan, and nothing to indicate that they are not the 
work of one people. In the East African section, again, you 
find Somali weapons beside those of the Bantu tribes further 
south, such as the Wa-gogo. Some objects do not appear to be 
correetly named* Thus the backbo<ne of a shield divested of 
the hide which it was intended to support now figorcs as a bow, 
a having been stretched from point to point. The map 
to Ulustnte Africa is scarcely worthy of the British Museum. 
"Hie Congo Bam is strikingly shown by an utter btank. 

FnoM the Royal Gardens, Kew, we have received a cheap, 
carefiilly iwranged, and higMy use^l guide to Muiieum No* III. 
at that which Is devoted chiefly to spedaie^ of 


Ti£E volcano of Smeru in Java is stated to be in 
eruption. 

We have received tho first number of 
publUhcil by Messrs. Newman and Co., Limited, Calcutta. 
This is a new publication, the object being to proviiie a repre¬ 
sentative organ for all branches of the Indian engineering pro¬ 
fession, and (o make it a creditable representative of the great 
engineering and scientific services of the country. The leading 
article appropriately gives a history of Indian engineering journal¬ 
ism. We arc told that the first publication of the kind was made 
by the Corps of the Madras Engineers in the form of a series 
of papers, to provide a record of the experience of their mem¬ 
bers for future reference. Messrs. Newman and Co , twenty- 
eight years ago, followed this first attempt by publishing a paper 
called TAt' ymrmil &nd Railway afui PtMk fVariis 

Chronicle. Since then several different papers have been 
issued with varying success. The Indian Engineer is nicely 
got up and well j>rinted, and^ to judge by the first number, will 
prove to be an interesting journal, containing os it does many very 
good articles on general Indian engineering, civil and mechani¬ 
cal. We trust it will receive general support, and in time 
become an acknowledged organ of the profession in India. 

We are pleased to see from the current number of the 
cuUural S/udenls' OaeM that the authorities of the Royal Agri¬ 
cultural College, Cirencester, have provided greater facilities 
for teaching the increasingly important branch of agriculture, 
dairy farming. A new working dairy has been erected and 
fitted with appliances of the most improved kinds. We notice 
also that further substantia! accommodation has been made for 
out-stitdents. The Gazitfe contains a description of the new 
buildings and an account of the College live slock; the dairy 
herd contains specimens of nine breeds, and the specimen flock 
of fifteen different bieeds. An article by Mr. J. M, Mnir- 
McKenzie, on cultivation in the Western Ghfits, gives a descrip¬ 
tion of the prevalent method of ailtivation in this part of the 
Bombay Presidency, by means of wood ash rdb ; this style 
of native agriculture entails the destruction of much jungle and 
denudation of the hills to the detriment of the low lands; it 
raises various difficulties between the natives and the forest and 
other officials, and any attempt to fitasp its scientific and economic 
bearings is worth careful attention. 


Under the title of Malvern Field Hand-book and Naturalist's 
Calendar,” Mr. G. K, Madkie, Aiststatit Master in Malvern 
College, has published a Mttle valame]^bat will be useful both to 
residents and visitors. TUe Hand-book was originally begun fqr 
the use of the boys of Uie Malvern CoUege Field Club, hot. has 
been much enlarged* 


Mr. Thomas Wardli, of Leek, has been to Ihdb to 
oxamme the cidtivatioci of the silkworm 
and the methods stlH in nee of re^ng the Mlk* AhhcmCh 


reputation of BenjEtd rilk hmi gone down gready daring hwt 
twenty-five yeor#^^^ ekamlnatSdn satisfied hhw 

that the fibre of t]be WRs qdRo to 

Italmn, and thM b meM fif 
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rediliig ^ tHst wu Th« l«iigUi of thre9>d, how* 

2 » «aeh OTCoatt Ms ter/ different, the Indian worm on!/ 
spiumni' I ^ metres, while the more highly-tended and selected 
Italian M^n produced 650 metres. It is suggested that the 
GoveMnent should rear a limited quantity of cocoons, from 
which a car^l selection of ** seed " only shall be made, since 
much of the present inferior quality is traceable to want of dts. 
cretion in the choice of breeding stock. A loss to the growers 
of 60 per cent, of their grubs through hot winds can be pre¬ 
vented by.the] use of mud huts histead of matted walls only. 
The profitableness of the busmess is shown by the fact that the 
stemlndars have been able to exact the highest of all agricultural 
rents for land wliere the mulberry is grown for this purpose: 
more than twelve times the amount paid for land adjoining 
planted with rice. But they do not realise that such high rents 
arc not practicable now silk is at only half its ordinary price. 

Mr. Fortrscue, the Superintendent of the Reading Room 
in the British Museum, has just produced a catalogue which is 
new, as far as the Mo-seum is concerned, in plan, and which 
will prove of the utmost benefit to all students, men of science 
included. It is a catalogue of all the works acquired during 
the years 18S0-85 in all modern languages except Oriental, 
Hungarian, and Sclavonic, arranged according to subjects. At 
present the alphabetical system is that employed in the Museum 
Catalogue, and therefore, unless the student knows, or can 
ascertain, the name of his author, (he Library and its Catalogue 
arc of no use to him. With Mr. Fortescue's Catalogue one 
can tell at a glance what books have been published during the 
past five years in any given subject, or branch of a subject, in 
Europe, America, or the British Colonies. The woik contains 
about 1000 pages, with from 50,000 to 60,000 entries. An 
analysis of one or two headings will best show the value of the 
Catalogue. To lake ** ChemUtry,’* under the sub-head ** Gene¬ 
ral ’* we find, first, all important text-books, then elementary 
works, both grouped under the different language? ; thed follow 
Agricultural, Analytical, Arithmetical, Bibliography, Examin¬ 
ation Papers, Inorganic, Medical (with cross-references to 
Materia Medica and Pharmacy), and, finally, Organic, with 
about 400 entries In all. ThU, of course, docs not exhaust the 
subject, for under such heads as Acids, Alkalies, Alkaloids, and 
80 on, throughout- the lx)ok, we have also the titles of chemical 
publications. The subject Electricity is a remarkable one for 
the number of entries under it. They fill ten pages in double 
columns, and about half refer to the electric light. It is curious 
to notice, too, that fifty telegraph codes were published in the 
five years included in the Catalogue ; these do not, of course, 
include the innumerable private and cypher codes. 

A Unitep States digest of the Report of the British Com¬ 
missioners on Technical Education by an eminent pioneer in the 
work has been issued as a Circular of Information by the Bureau 
of Education, In the writer’s earlier days ** apprenticeship was 
rft}>idly disappearing and home raaoufactores were giving place 
to large tnith and Stories, gukd yet the seboob in which the 
ymthg were to be apecklly fitted for their career in the new 
order of iodtii^rles were In a large measure Hmited to the old in 
methods and prhiciples and far too little has there been any 
aUeraHon itooel The British Coounissioners' Report is re¬ 
print^ and added en to the text of this Circttlari bat the latter 
is chie^y ^ hOcount of the Freoch, Gcrmaitj imd Russian 
techn^ Htdtooiij to the hittet of which the writer gives the 
palih of eaoellenae. la there sohoplst however^ a great deal 
k dhne. In Sc PetaisiMirg U 

ia Jbr 

VahiablOf hiQi^f. 
lirey ^>here b 

dif the'before had 


America, where tire object is to teach every youth the principles 
which underlie his work. The average age of youths who enter 
such institutions is over seventeen, and the course extends over 
five or six years. The result of much of such training irt the 
advanced manufacturing countries must naturally be, as in (jer- 
many already, an overflow of highly-trained polytechnic students 
seeking something above on intelligent mechanic’s work, A 
specially complete set of schools for teaching the various trades 
at Chemnitz is descrilred. In France the work of such schools 
in providing a substitute for the extinct apprenticeship system 
is so olficient that, it is said, ** the effort to avoid teaching trades 
will not be very successful,” and they are found already to revive 
di-ooping industries and to make new ones. A most important 
observation, if generally borne out, is that much of this technical 
work can be added to, not substituted for, ordinary school woik. 

We learn froth Naturen that a commiltee has been formed at 
Christiania to promote the long-projected establishment of a 
zoological garden in the Norwegian capital. The plan suggested 
by the promoters of the scheme is wisely adapted to the special 
collfKition of North European and Arctic animals, such as the 
Polar bear, reindeer, elk, and the numerous other members of 
the Cervus family to be found in high latitudes, while no attempt 
will be mode to introduce animal forms belonging to tropical 
faunas, whose susceptibility to cold makes it difficult to maintain 
them in health even in zoological stations lying far south of 
Norway. 

We are sorry to learn that bad weather greatly interfered with 
the success of Herr Stejnegcr's explorations of the Behring 
Straits fauna and flora during his lost summer’s boating voyage. 
At the extremity of Komandor Bay he believes that he has iden¬ 
tified the exact spot at which Behring and his. unfortunate 
comrades were shipwrecked, and wliere he perished from the 
e/Tccts of exposure in the winter of 174J. Here Herr Siejneger 
found buried beneath the soil various relics of this memorable 
expedition, including a thin brass plate stamped with the Russian 
double eagle. The search for plants and insects was specially 
unsatisfactory, for the damp mildewed the few specimens col¬ 
lected, and ruined all the cases and herbaria, while it so 
thoroughly rusted every fragment of steel and iron that all the 
instruments intended for meteorological and other observations 
were made useless. 

The additions to the Zoological Society’s Gardens during the 
past week include two Military Macaws {Ara mi/t'ar/s), a Red 
and Yellow Macaw {Ara chloroptera) from South America, pre¬ 
sented by Mr. C. Clifton, F.Z.S. ; two Ring Doves {Columba 
palumbnf)^ British, presented by Lord Arthur Russell, M.P., 
F.Z.S. J a Jay [Garruiusglandartus)^ British, presented by Mn 
R. Humphries ; two Spanish Terrapins [CUmmys leprosa) from 
Spain, a Spotted Salamander {Sai(tma>tdra m(uuima)^ a Fire- 
bellied Towd (B^binalor six Axolotls {Siralon m£xicantds) 

from Mexico, a Green Lizard {Loftria European, pre- 

se&teil by Mr. Alban Doran, F.K.C.S.; twenty Palmated Newts 
pahnatti) from Epping Forest, presented by Mr. G. A. 
Boulenger, F.Z.S. i a Conection of Sea Anemones, from 
British Seas, presented by Mr. W. L. Sclater, F.Z.S.; two 
Kifkg-UkUed LetoEurs {Lemur ^tia) from Madagascar, an Asiatic 
WBd Are onagtr i ) from India, deposked; a Lodio 

Monkey {ietcepitkeeui htd^) from West Africa, three Red- 
crested Finches {Cprypkespkmg^ eristatus) from South America, 
two Rcay-faned Love-Birds {Agopmtie r^ekoUis) from South 
A&ica, a SJiWog Pamkeat spUndmeii Fiji 

Island^ a Vtoaoeons Areareit a-Cooure 

JNre Brreil, two Sbort-^^ Owh {Aski 
OmUStdo apudtt 

Chfliv pufdtased; a &^-eared 
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Rhiaooeios (Rhin^tr^ Mains S ) from India, two Punjaiil^ 
WUd Sheep (Oz/is cydactroi) from North-West India, reoeiired 
in exchange. 


OUR ASTRONOMICAL COLUMN 
The Infldsmce of Phase on the Brightness of the 
Minor Planets —Dr. G. Muller gives an interesting discus- ] 
sitm in the Astronomischa Nackrichien, Nos. 2724-2725, of the 
variations in brightness of seven of the minor planets. The 
determinations of the magnitudes of these objects were made 
means of a photometer, on ^Collner’s principle, attached 
either to the Steinhetl telescope of the Potsdam Observatory, 
of aperture 135 mm. aperture, or to the Grubb equatorial of 
207 mni. aperture. The result of these observations seems to 
show that there is a real connection between the phase of these 
planets and their apparent brightness, and that Lambert’s law 
of ^hase brightness does not ajiply to them. Dr, Muller further 
divides the planets he has observed into two classes. In the 
6rst class, which embraces Vesta, Iris, Mossilia, and Amphilrite, 


few thousandths of a seoo&dj no dittuTbastca of itv oomUid* 

Prof. Harkness thinks, that andlilte,i^iiU|ir 

in hU opiniom would prohaUy bo aupenor i|t aticutacy to ai^ 
hitherto obtained by the usual methods. 

ASTRONOMICAL PHENOMENA FOR THE 
WEEK ia86 MAY^xs 

/UOR the reckoning of time the civil day, cotohioncitig at 
^ ^ Greenwich mean midnight, counting the hours on to * 4 * 
is here employed.) 

At Gretnwifk an May 9 

Sun rises, 4!). 20m.; souths, iih. 56m. td'3s>; sets, rg^. 33m. t 
deck on meridian, 17* 25' N. : Sidereal Time at Sunset, 
loh. 43m. 

Moon (at F'ii'st Quarter on il) rises, 9 h. l 2 in.; souths. 
i6h. 5Sm.; sets, oh. 36m.*; deck on meridiafl, iS* 37 ' N. 


raiias, ana Irene, tne cnanges m brightness seem to be co¬ 
extensive with the changes of phase. The planets of the first 
group thus correspond in their behaviour to the planet Mars, 
and Dr. Miiller thinks we may fairly infer therefrom a similarity 
in their physical condition to that of the ruddy planet. The 
planets of the second class would appear, on the other hand, 
to give a light curve similar to that given by our moon, or 
rather perhaps by Mercury ; it is therefore not improbable that 
they bear more resemblance in their physical constitution to that 
body. 

Comet Fabry. —The following ejphemcris by Dr. S. Oppen- 
heim is taken from the AstronomtscheNachrichfeii^ No. 2722 :— 
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The brightness on 1885 December 1 is taken as unity. 

Barnard’s Comet.— The following ephemeris by Dr. H. 
Oppenheim {Astr. Naehr,^ No, 2714) is in continuation of that 
given in Nature for April i, p. 518 

Ephemeris for Bei^lin Midnight 


X Sagittarii., 


37 47 S. 


W Sagittarii ... 17 57-8 ... 29 35 S. . II, 2 30 « 

R Lyrse . i8 51*9 ... 43 48 N, ... „ 13, M 

T Aquarii . 30 43 9 ... 5 34 S. ... „ 15, m 

S Cephei ... ... 22 24*9 ... 57 50 N. ... ,, lO, ai 30 m 

M stgnifm maximum ; m minimum. 

Meteor Showers 

Amongst the secondary radiants active at this time are the 
following From Lynx, R.A. 123*, Deck 40“ N. j near 
d Librse, R.A. 223®, Deck lo® S. ; from Delpblnus, K,A, 304®, 
Deck 7® N. ; near f Cygni, R,A. 326*, Deck 18® N.; near 
K Andromedte, R.A. 354% Deck 41* N. 

BIOLOGICAL NOTES 

THE Hymenoptera of the Ha'wauan ISLANDa.*-In the 
Proceedings of the Literary and Scientific Society of Mahebester 
(vok XXV. pp. 123-183) is a valuable comribution on the 
Hymenopterous insect-fauna of the Hawaiian Islands, by the Rev. 
T, Blackburn, B.A., who resided there for many yearn, with a 
short introduction and annotations by Mr. P. Cameron. 
Eighty-four species are catalogued or described, but Mr, Black'* 
bum says he has taken over loou The greater part of the 
species appear to be strictly autodithonoas. Of the AeUhkphUa 
(or bees) there are 14 specks (exdudiiig the ifiti;odaced 
bee), and it is curious that to of ^ese bsilaftg to 4 
Prosopts, Ofthe^rmr^there are 35 species, and 
is a paucity of ^em/for ib are in^od^iu ^it£a 

Crahv. 0 (itfSjpecnesi anddbcml^eS 
species of the vaiMs|^riwUu; amlh^^^pen^^ 
indication of any of Kbe tibytmAwgous mm 
B^te Mr, Bbckmiin mitt to iSe Mawal^ lihAda iK# 
hwna was almost usdoHWih so w as whdi jlhe 
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18 51*9 

30 43*9 . 

22 24*9 


R.A. 
h. m. s. 

May 6 ' r 41 34 39 23*5 N, 9*6858 9*8894 155 

10 1 50 59 36 42*5 970^*7 9'8i25 199 

14 2 8 29 31 42*6 9 7429 9*7266 253 

18 2 35 4< 23 r6'9 97828 9*^374 3^8 

22 3 13 3 10 i6*3 N. 9*8242 9*5619 371 

26 3 58 59 6 32-5 S. 9*8648 9*5291 359 

I'he brightness on 1885 December 5 is taken as unity. 

The Application ok Photography to Astronomy.— In 
Appendix HI. to the “Washington Observations for 1882,“ 
Prof. Harkness, U.S N., commenting on the difficulty of pre¬ 
venting the solar rays from disturbing the adjustments of a 
meridian instrument employed in observing the sun, points out 
that photography seems to afford an escape from the difficulty. I 
He suggests that a transit-circle might be so constructed that 
Us ew-piecc could be readily removed, and a sensitive photo¬ 
graphic plate inserted just behind its wire system. Then with 
Oie eye-^ece in position stars can be obserm, and the instru¬ 
mental constants determined in the usual way ; while at noon a 
photo^phic plate can be inserted, and an instantaneous ex¬ 
posure will sumce to give an image of the sun with the transit 
and declination wires of the instrument imprinted upon iL The 
position of Che son’s centre rehuively to these wires having been 
meaaured, this, together with the instrumental constants, the 
drde-reading and the sidereal time of exposure will j^e 'an 
exact detemSoadon of the mx*s right ascension and dedfiaUbm 
As the instruments will be eaposd to the sun'e ray* onliy for a 
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Tniwc i^ecuU tfitttd th<nrbfw the chieO pbnion of it. Moat of 
9^ Hithert o' hten dUcoverecl rct$tihed from the caamtl 
w entomdcigiata (not aiwAys trained to the subject). In 
C<^^eiptet 4 hlohe Tie discovered i^hout 430 ^pecSesi of whldi 
neatty^ foor-tlfths ufipear to be strictly etiderofc, which is certainly 
notesiNiiiirthy in considering^ Uie fauna of an insular group of vof^ 
canio orfg||Q. The minority of more recent '‘introductions^ 
looV ’lwgely in the direction of Western North America, with a 
^pridkturg of Polynesian or Australian forms. The Rev. Mr. 
Blackburn's Hawaiian discoveries in entomology have an im- 
^>oriant bearing on the seleclton of naturalists to accompany 
exploring and other expeditions. A trained observer knows 
where and hour to look, even if in doubt as to what he may 
find, and is always rewarded by new discoveries. An untrained 
han i scampers over the country, and, with eveiy desire to dis- 
tiu‘;uUh.bimself} comci back and complains of the barrenness 
of the land. 

Vkgetasi.e Paraajtes ok Codfish.— Some years ago Prof. 
Farlow called attention to the presence of a red fungus which 
was destructive to the dried c^)dfish of the American fisheries 
(Nature, voK xxiiL p- 543 )* Since then Dr, E. Bertherand has 
given an account of poisoning wlncli had occurred among the 
French troops at Algiers, caused, it was believed, by eating 
dried codfish, which hod a vermilion hue owing to the presence 
of a fungus described by M. Megnin in the A'cz>m Mycolo^out 
(vol. vi. p. 114) as Cottioihecium ^rih^randi, Specimens of fish 
with the same colour were aDo met with at Bordeaux and Dieppe, 
these latter presumably from Newfoundland. Jt would appear 
])robable that Mt^gnin’s fungus is iho same as that originally de- 
'crited by Farlow as Chikrocystis rosi0^pe>^idna, Cohn.* In 
addition to this species, however, Farlow lias ilvscribed another 
parasitic form on the corl, .S^/rc/w*^ tHorvhun\ which name had to 
yield in priorily to S. lUoralis of Poulscj), found on mud near 
Coj>enhagen, and which has lately lieen lecognised by Saccardo 
and Bcrlese as occurring on codfish fiom Algiers. These 
botanists seem to think the Couuuhicitnu btrikfrnndi identical 
with ^arcina lUoralis^ and this latter to be but a condition of 
r&'CO'pcrsuina ; but although they arc found in 
company Farlow sees no good reason to think they belong to 
the same species. It is curious the fortn should occur in regions 
so far aport as New England, Algiers, and salt>inarsh mud in 
Denmark, and it suggests the idea that salt may be the means 
by which the disaster is spread. Still another species, called 
Oiiiiunt viorrkua by Farlow, by forming small brown ispoU on 
the surface of the dried codfish injures its sale, and has been 
found not only in New England, but also at Algiers.—(W. G. 
^a^Iow, Buil, U.S. F'ish Commission, i. p. i, February 8, 
1886.) 

Superimposed Stamens. —Mr. Thomas Meehan suggests a 
new interpretation for the appearance of superimpit-ed stamens. 
Stamens are by most, if not by all botanisis, regarded a.s 
exogenous lateral oatgFO^^ ths from a caulome, in which latter 
there has normally been an arrest in its axial deveJo])meDt- 
Stamens, however, occasionally will spring from the inner base 
of petals, and Mr. Meebau would account for this by taking the 
petal as the analogue of a leaf on an elongated branch, and the 
sumen as the development of an axial hud to the petal. 
‘‘Branching and articulated stamens are frequent in those 
families that have these organs springing as it were from an 
axial bud at the base of the petal, as in a diminution or sup¬ 
pressed secondary branch we might exi>ect them to do.” In 
ulustratlon of this idea Mr. Meehan refers to the flowers of 
v^UiHaUiy Cav , a welbknown Byttneriaceous plant 
from the Cape of Good Hope. The genus is separated from 
HermAmda ohiefiy by a cup^shaped gland at the middle of ihe 
stapaen, A comparUon with the axial development of the 
ififloreeoence shows the stoinen to be formed on predsdy the 
Mr. Meehan thinks, as the bifiowered peduncle, 
wter Is simply 4 diminutive branchlet; after forming one 
development becomes nearly arrested, and 
is a jfiOrt pedloeled flower, then, the budin the aid] of 
iw hmcieobde htimet pushes up and over thi«> giving rise to the i 
ion|^ 4 alM iSpwhr,^ Bo in the developfitent of the stamen, a 
T ^ 4 petal, xhe common peduoeie is repre- 

M»d the cup-lSke glaod at tbie hiiddle 
hlpedicets. Hera one of the 
dieaf^ait, the innermost beoonms the upper 
W hxwlo At the oohnec^ve, 


Mid then the theoretical floral leaves proceeti to form the anther. 
The incised bract is reduced to the fringed cup-Uke gland from 
which the stamen proper springs, and he concludes from a 
survey of the whole subject that m many cases superimposed 
stamens are the development of theoretical axial buds at the base 
of the petals, and not the result of an interposition of an extra 
whorl of leaves for which there seems no warrant in phyllotoxy. 
It will be seen that even on this explanation the true stanten is 
phyllomic ; the fact that foliage leaves often have stipules ought 
not, in a consideration of this interesting subject, to be over¬ 
looked. Mr. Meehan’s observations may throw some light on 
the heroiaxy of the floral organs.—(/-'riv. A«td, Nat, Sci., 
Philadelphia, 1886, p. 9), 

Structure of I.inoui.a i-yramidata.— From a very im¬ 
portant memoir on the structure of (his species by Dr. H, G. 
Beyer, we condense the following. In 1870, when Mr. Dali 
was studying the species of Lingula, he separated those species 
which he found provided with raised fulcra for the attachment 
of certain muscles, forming a median septum or one or two 
divaricating septa on the other valve, and formed for them the 
genus Glotlidia. All of the Knowm species (four to six in 
number) are exclusively to be found in American waters, while 
not n single species of Lingula h.is been found to occur in. 
America. While the true Lingulas are almost always attached 
to a fixed rock or stone, Glottidia attaches itself, if at all, only 
when adult, and usually to a very small pebble or hit of shell. 
As to the structure of the shell, the author confirms in great 
measure the observations of Gratiolct, but describes the cuticle 
as a thin homogeneous lajei, and immediately beneath it, some¬ 
times aggregated in clusters, somefi ties arranged in linear series, 
and at other times again irregulaily scattered, he found a series 
of IitUc round bodies, staining with hai^matoxylin, hotnu- 
gencous, anti without nuclei \ these are tegarded as homolo¬ 
gous if not analogous to (he botlics occurring within the organic 
sepia in the shell of the Testicanline Brachiopods. Jinme- 
diately adjacent to (he cuticle and this layer of bodies comes a 
broad layer of horny siit>stance and internally a thin calcaIeo^^ 
layer, and these horny and calcareous layers alternate with each 
other in a number varying with the age of the animal. Towards 
the periphery the cuticle an i horny layer alone are found, aud 
these join the supporting layer of the mantle margin. A very 
intimate structural relationship exists between the body-wall, the 
mantle, and the peduncle. It seems doubtiul whether the struc¬ 
tures de 5 cril>cd by Vogt, Owen, Hancock, and others as muscle, 
arc in reality muscular in character. All the true muscles arc 
smooth muscle-fibres, but other so-called muscles seem to be 
rather rncsenchymatous supporting suInstance, lacking contrac¬ 
tility, but perhaps possessing elasticity. The author’s observa¬ 
tions on the vascular system confirm rather the views of Shipley, 
Schulgin, and Morse than those of Hancock, and no cenira! 
propelling organ over the posterior slope of the stomach was on. 
transverse actions found. The number and division of the 
nervous ganglia indicated by Hancock for Waldheimiaaeemto be 
the same in Lingula, though Hancock’s views have lately been 
criticised by Van Bcimnelen. Hancock’s details as to the re 
productive organs are in great me.'tsure confirmed. Three 
excelieni plates of anatomical deiaih a company this memoir.— 
(“Studies from the Biological Laboratory, John-) Hopkins lou¬ 
vers ty," vol. iii. No. 5, March 1886.) 

The Cuckoo.— In the note on the cuckoo in the Biological 
Notes of April i (p. 519, line 6 from bottom), January was in¬ 
advertently printed for June, 


NOTE ON EARTHQUAKES IN CHINA ' 

HAD prepared for presentation to the Seismologicol Society 
of Jaiian a tabulated account of earthquakes that have been 
recorded in Chinese annals for the pojst thirty-seven cen¬ 
turies, but it was destroyed by fire during a riot last winter, 
and with the paper were destroyed also the works from which 
the seismic facts were derived. Perhaps, however, some general 
remarks wHidi those records shggcst may not be devoid of 
value. 

Noihing con he Inferred anent the relative frequency and de- 
structivetJCrt df earUtquakes in ancient and modern times from- 
Chhmse histwt> from the earliest recorded earthquakes of 
Momat Tai Iil Shmitung iSjt ».c. to the commencement of the. 

* Csmauieioated, td dta. flrismologlcgj Sedaty of jAjaan by B* J- 
Maegewan,, 
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Hftff dynasty xoo b,G.| only tM^elve are recorded; tradition and 
imritteo archives noting those only that presented extraordinary 
featores ; a bald list merely mentioning a distarbance of the 
riven of the I. and LoHanan, 1808 B.c. ; Wei, Chin, and So in 
Shens), 77S b.c. ; the formation of long chasnus in the loess, 
345 and ac 6 b.c. From the Han period, notices of the pheno- 
tnena of course increase, accompanied betimes with a few details 
relating mainty (o loss of life, and the succour afforded to 
survivors, Gef>graphically considered, earthquakes in China may 
be grouped as insular, littoral, and inland. 

On the island of Formosa earthquakes are hardly less frequent 
than in Japan, while on Hainan they are comparatively of rare 
occurrence. These islands form a portion of the great volcanic 
chain that girdles the coast of Eastern Asia ; the Chinese portion 
ri-es from the submarine plateau that overlooks the profound 
abyss of tltf Pacific Ocean, 

Insular earthquakes alTect the mainland but seldom, and to a 
slight extent, which is noteworthy from the proximity of Japan, 
the le^t stable portion of the earth's surface, which seemed 
inexplicable until Prof. Milne’s statistics showed that a large 
majority of earllujuakes in Japan originated beneath the Pacific. 

The absence from Climese and Korean annals of notices 
of earthquakes in that peninsula long inclined me to regard 
Korea as comparatively exempt from sei'-mic action, and recently, 

1 addressed Consul E, H. Parker, of H.H.M,'s service in that 
country, for information, who obtained from the prefect of 
Chemulpo a communication on the subject, the purport of which 
is, that earthquakes arc so infrequent and harmless that records 
are not made of their occurrence. It is more than ten years 
since an earthquake was exjwricnccd in that kingdom, and on 
that occasion no one was injured, nor were binidings thrown 
down. No information is obtainable on the subject from Man¬ 
churia, where presumably earthquakes are uncommon : there is, 
however, a record of a volcanic eruption having occurred about 
a century ago in that portion of the empire.* 

The only existing volcanic action on islands of ihi.s coa.st is on 
the north of Formo'ia, near Kcclung, where three solfataras are 
in Ceaseless ebullition, afibrding laige supplies of sulphur, and 
emitting during earthquakes so muen hydro-sulphuric gas as to 
•occasion a degree of mahiu to the residents, and to discolour 
the white paint of ships. 

Facts res[>ecting: Formosan earthquakes arc so scanty that the 
following from a Chinese writer is worth citing. It relates to 
an earthquake that occurred in Northern Formosa in the fifth 
month of 1693. “ During that mrmlh the earth shook without 

cessation. A tract of couniry in which three village.s wcie 
situated^ caved in; the inhabitants, however, had time to 
escape.” Three years .afier that submergence, the narrator, a 
mandarin, who was on his way to procure sulphur from the I 
Holfatara “could see in a lakelet, where the water was shallow, ! 
tops of bamboos and other trees of those villages. While near the ’ 
solfatara he heard for a day and night noises that rescubled n 
cataract precipitated from A lofty cliff; tlie sound seemed to be 
fnear and all aliout, but no evidence of the cause of the noise 
was discoverable. When, however, he arrived at the solfatara 
^he mystery was explained, he there heard the same sounds like 
a rushing of subterranean waters.” 

^ Another active volcano is named in a Chinese account of j 
Formosa. It is in 'rtingshan district in the southern portion of 
ithe island at Kod Mill, near the Tanshin Creek, on a plateau. 
Probably it has not been in open action since Formosa was 
•opened to trade, as it does not appear to be known to foreigners. , 
Formosan seismic action occasionally causes tremora to be felt , 
■on the mainland, which is due to the ordinary direction of earth¬ 
quakes on that island, which are generally from south to north 
or the reverse. The Liuchiuan group is the centre of aei'mic 
force that does not appear to extend beyond those islands. 

Submarine disturbances not unfrequently attend the insular 
earthquakes ; the sea sometimes rises on the Formosan coast 
sixteen feet above the usual height. Independently of the 
terme commotions of Formosa, its adjacent waters appear to be 1 
aaVjcct to submarine agitations occasioning what records of the | 

'* Perbapi th« following may b« oxpUiiwd u a result of vialcatiic action 
far diltoat from Peking, In th« month of Juna, 1465, during a gust of wind I 
at mo ttpiiat a nuiid was hfard m of hail foltlRg on the ground, when 
pailata mo tiro of chorriai were picked tip, On breaking them open they 
emitted a sulplimw odour. 1 he writer ms* he could not have legarded 
such aj|^enom«ott as credible had be not himself wUnessed it 
^ ** Head^dienheu” Is said to he an oocaeicnal accotnpanimeht ef earth, 
quakes on the mahtUnd Might shocks that dccuim at Wekhaag- 
November %. 1S85, ore described in the as exhibiting that 

|>hane(neiHm. 


mainland style ** third ot aapplemaivtaiy tidas ; but tbasn ait of 
rare occurrence. The have atttaded the attention 

' of hydrographent are nptablephenomenat but the followings from a 
local ga2etleer, seems to Indicate the existence of phenoihenh 
that cannot be referred to tidal action l^eculUr noUie* of the 
sea are sometimes beard which are common^ regaided as indica¬ 
tive of change of weather, sounds frotn the north foreboding 
rain, those from the south being followed by wind. Hleeing 
noises are heard, at tintes they are low, at otberii loud ; when 
low, they resemble the beating of a dram or the dropping Of 
beans on that instrument; now, the sounds are near ; anon, they 
are distant; stopping suddenly or continuing for hours. When 
the noise loud, it is more noisy than the voices of a hundred 
thousand men, and the sea bubbles op ; in very protracted cases 
the noises continue day and night for half a month ; and when 
of short continuance the sound lasts three or four days, Coast 
landers en* in supposing that these noises have connection with 
the weather. They are absent during rains and in drought, 
in winds and in cairns. . . During the sounds, the sea is agitated 
by fearful billows and furious waves.” If that extraordinary 
seedling .and roaring of the ocean were synchronous with earth¬ 
quakes, the fact could not have escaped observation t indubitably 
that graphic description applies to submarine volcanic action ; 
to which the submarine plateau of eastern Asia is subject, and to 
which also T attribute tne supplementary tides of the adjacent 
coast. Some thirty years ago an inland was thrown Up by a 
submarine volcano on f'c south of Formosa ; the pumice which 
is cast on the northern shores of that island i$ evidently a sub¬ 
marine production.* 

As proximity to the belt of volcanic islands seldom disturbs 
the mainland of the northern littoral, so the adjacent coast of 
Southern China and Annum enjoy like exempti n from insular 
throes : Chehkiang and Fuhkien are sometimes slightly visited 
by Formosan shocks, and even the Canton coait slightly, but 
Philippine earthquakes never aflfect Annam. 

Earthquakes on the coast of China are frequent, but .slight and 
harm 1 e.ss. Their harnilrssness Is evinced by the tall slender 
pagodas that adorn the hills and valleys, and they are generally 
very limited in area, with great diversity of direction, but a 
majority being from .south-west to north-east. 

The southern provinces of China, and yet more Indo-China, 
appear to be comparatively exempt from earth throes, which, 
however, may be due to lack of information from those regions, 
but there is evidently no seismic zone in tropical or sub*tropica! 
eastern Asia sucli as exists in our mid-latitudes. 

The tretnors that are experienced in Chehkiang, Kiangsu, and 
coterminous regions to the west, are sometimes followed by the 
appearance on the ground of substances that in Chinese l>ooks 
ore styled “white hairs.” When I first called attention to 
records of that kind that arc found in local gazetteers, I suggested 
that they might be crystals precipitated by gaseous emUaions, 
such as were once reported as occurring after an earthquake in 
the south-west of the United States ; from later descriptions of 
these “ horsetaildike ” substances I incline to the opinion that 
they are organic, per ha (is mycilHum. 

In the summer of 1878 the vernacular press gave an account 
of the occurrence of the phenomena at Wusoh, a city on the grand 
canal, thirty miles north of Suchau. At noon, June I3th of 
that year, shocks of an earthquake were experienced, which lasted 
several minutes {Sin. * for the apace of time taken in swallowing 
half a bowl of rice '); the motion was so great that sitting or stand¬ 
ing wasdifiictUt, but no harm wa<^ done. Two days later at night 
there was aseverer shock, after which, within and without the utalls 
of the city, white hairs resembling a silvery beard, abput throe 
inches in length, were found, which boys pulM out of the ground, 
gathering himdfuils in a short space of time/’ My list of Chinese 
earthquAe.s for the past two thousand years having 
destroyed by fire 1 am unable to indicate the re^ons in «yhi^ 
earthquakes were followed by the emission of but ray 

impression is that, all, or nearly all, ^elluvial yalleys. 

The chief foci of inland earthquakes are Vuonan, Seec^uniif 
Shensi and Kansuh-—less frequently Shansi, ChiMi, Shahtuhgy 
and the central jsrovinceSy whezt they are more violent tjxah fo 
other portions pf the empire, and frequently preaeu^ Coh? 
tiououfi or protracted aciiohi ^r example ,;— 

A series of eanhq^ea occurred at Taiyuati, capita) of 
Shansi, in i88a, follow^ by shocks at bdeTfotfflrvids fat A yete, 
An earlier series occdrt4d in fhe province 01! ChJhU; ^ 

af the vakaM^ legloft of* 'Xahrtefsi 

** Imperial MatitinrM fi*d tU%> , , 
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^flfered m6»t> Ttot a house r6i»An>«d Atatnding, 
sa$»y Ikvea iv^re d^ntroyed ; frequent ithocks occurred fbr a year 
The ^vince of Bmehuea is also Habile to continaaMce of 
one of tnese ooroineDecd ia the fourth months 
tdid oooihmed eleveo months—there were in afl 375 
shot^ 

la the Ions fomoatioa of Northen] China (discovered and 
de^bed by Haron kidithoftn) the land ia not unfreaucntly 
riven by earthquakes forming long narrow chaxms of unknown 
depth that gradually disappear on account of the vertical cleav¬ 
age and tmatratified nature of loess. 

In the first decade of the fourth month, 182S, an earthquake 
caused a fianure over three miles in length, twenty to thirty feet 
broad, from which a vapour ksuerl that proved Fatal to many t 
peofile, animals, hounes, and tombs were mgulfed. About two 
months later, during heavy rain, the chasm gradually filled up. 

The chief earthquake region of China lies in a great seismic 
zone, which extends from near the gulf of Chihli to the shores 
of the Cospian^jncluding Turkestan and the Aralo-Caspian 
dei)reasion, In Eastern Turkestan they present a j)eriodic 
character (five per annum with remarkable regularity]. Yet 
there are few portkais of the world ?o far removed from active 
volcanoes. I^cccnt Kusaian exploration has discovered that the 
supposed Tienshati volcano is merely a solfaCara, or an ignited 
coal-field. 

Observations of officers appointed by the Emperor Chienlung 
to examine the ne^Wy "Ubrngnted territory in n^fereircc to these 
“ firefieldn," ate several. Tney say: ‘‘ Three Hays travel to the east 
of Okishu and to the south of the hill at I'alikeh there are seveml 
fireiields. The ground is of a red colour, and a number of 
variegated stones are piled ujwn each other in the neighbour- 
ho<>d; from the mi idle of which Hames upward of a font in 
height are emitted : they are alternately extinguished and lighted 
up,” while the smell h so strong as tt» render a near appniach to 
the place impossible. For n distance of about roo A not a blade 
of gnus, not an inch of wood, nor a (bop of water can be seen. 
From the pe^ uliar smell of the fire thus raised, it is imagined 
that the soil must he strongly impregnated with sulphur.’* 

The &anM^ work represents eanl^juakes as so common in 
Eastern Turkestan and the desert, that to the inhabitants “they 
are not cotwidcrefl strong ; four or five occur every year ; even 
when violent, they mere^^ cause the doors and windows to rattle, 
but on account of the firm and adherent character of the soil, 
and thick walls and light roofs in common use, the houses are 
never thrown down.” 

A recent English traveller^ makes a similar statement re- 
spectine Mid-Asian earthquakes generally. At 'Vashkend they 
g^mlTy average five in a year, but so slight, as not to be noticed 
by anybody. In that part of the world earthquakes appear to 
be moat frequent at the cloae season. In the western jrKjriion of 
the aeiamic zone, they are of greatest frequency and violence in 
mountain regbma. 

Ajumt the afpinion of M. Perrey, that a maximum of earth¬ 
quakes is coincident with the moon’s perigee, 1 submit the 
iollowin^ statistical fragment that escaped the loss referred to ; 
it is panuiJly confirm dory of Prof. Milne’s observations, that cold 
Weather furnishes the maximum of frequency. 

Lists of 738 continental shocks :— 

1 st mORth 65 5th month 46 qtH month 56 

and „ fia 6th „ ' 63 loih 43 

3 rd „ 7a 7th „ 70 nth „ 65 

4th 49 8th ,, 70 lath „ 88 

(The first day of the first month occurs about February 6th, 

at the new moon which falls nearest to the point when 
the stm is ^ tile fifteenth degree of Aquarius.) In their seismic 
recoi^ th% Chinese seldom designate the day of the month 
(m^) whknearfh<(^ occur. Yet a conadernble number may 
oelcmBd; $eve«|ty-tWo earn show twice as many in the first 
^ second as in the third and fourth quarters of the moon’s 
j^ihraaea {in the fctmer periodf pud ^twenty-four in 

^ter I qf thnt number fifteen oceurred at the syaygies. The 
™ ^roowi the largest number, twelve. None took |rtace on 
the ii^th and toth ; one dccarhed on each of the 

m )!tki MO, taud, mtb, a$(h. 
tuwy given; ifo for ps they gOi they sho^ that a large 
' 4 ePifWf'h^ nit akasihiinm ' ■ 

” PiSirtflnn l/iefftwl Atto,!”' 


UNIVERSITV AND EDUCATIONAL 
INTELLIGENCE 

Oxford. —Phe following list of lectures and cla#tsefi in Natural 
Science has been arranged Tor the summer term:— 

Ehpics.^lo the Clarendon Laboratory Prof. Clifton lecti^ 
on Instruments and Methods employed in the Study of Optics. 
Practical instruction in Physics is given by the Professor and by 
Messrs. J. Walker and A L. Selby. At Chri.st (,'hurch, Mr. 
Baynes lectures on Electro-Kinematics and Dynamics, and has 
a class for practical instruction in Klecttic and Magnetic 
Measurements. At Balliol Mr. Dixon lectures on Elementary 
Electricity and Magnetism. At Trinity the new Millard 
Laboratory will be opened for instruction in Mechanical and 
Electrical Engineering under Mr. Frederick Smith, 

CArwij/ry.—In the Chemical Department of the University 
Museum Dr. Odling lecture^ on St^me Special Points in Organjc 
Chemistry. Mr. Fisher and Dr. Watts continue their courses 
on Inorganic and Organic Chemistry respectively. Mr, W. R. 
Dunstan lectures on Organic and Pharmaceutical Chemistry. 
Practical instruction is given in the laboratories by Messrs. 
Fisher, Watts, Baker, and Marsh. At Christ Church Mr. 
Vernon Harcourt has a class for Quantitative Analysis, and Mr. 
Dixon for Gas Analysis. 

Animal MorNi0lo^y.-~\o the Morphological Department 
Prof. Westwood lectures on the ilaustcliated Orders of Winged 
Arthropodous Animals. Prof. Mtmciey lectures on the Mam¬ 
malia, Mr. Baldwin Spencer on Embryology, and Mr. J. B. 
Thompson on the Osteology, Distribution, and Odontography 
of Birds and MammaN. Practical instniciion i.s given by Prof, 
^oseley an«l by Messrs. Rol)erison and Spencer. In Human 
Anatomy Mr. A. Thomson lectures on the Vascular and Re¬ 
spiratory Systems, and gives demonstrations on Topographical 
Anatomy. Daily instruction is also given in Practical Anatomy. 

Pkyshlogv ,—In the Physiological Dejiartment Prof. Burdon 
Sanderson lectures on the fchemical Processes of the Animal 
Body, and on Elementary Physiology. Mr. Dixey lectures on 
Histological Methods. Practical instruction i** given daily. 

Botany ,—At the Botanic Garden Prof. Balfour lectures and 
gives practical instruction in Vegetable Morphology and Physio¬ 
logy. Prof. Gilbert givc^ four lectures on Rural Economy. 

Anthropology .Tylor lectures on the Origins of Civilisa¬ 
tion. 

Geology, —Prof. Prestwich lectures on the Secondary and 
Tertiary Scries as illustrated by the geology of the neighbour* 
hoofl of Oxford. Each lecture is followed by a geological 
excursion. 

CAMnuiPGK.—The Special Board for Biology and Geology 
have recommended the following grants from the Worts Fund r 

(i) 50/. to Mr. W, Bateson, of St. John’s College, to assist 
him in investigations into the fauna of lakes in the neighbour¬ 
hood of the Sea of Aral in 1886, and an additional 50/. if he 
continues his investigatiom into the summer of 1887. Mr. 
Bateson’s invest igations into tlie development of Balanoglossus 
in die Southern United Statei' liave, it is well knowd, been of 
great value. 

(a) 60/. to Mr. A. C. Seward, of St. John’s College, to assi&t 
him in studying and collecting fossil plants in Belgium and 
France. 

( 3 ) 35 ^- to Mr. Hans Gadow, of King's College, to assist 
him in exploring the ossiferous caves of Portugal, which he has 
already partly explored during two former v£its. ProT Boyd 
Dawkins strongly recommenrls the continuance of these ex¬ 
plorations. 

(4) 25/. to Mr. C. Potter, of Pelerhouse, to a.wiat him in 
elucidating the life-history of the alga parasitic on the water- 
tortoiae in Portugal. 

In the list of lectures issued by the Board of Physics amt 
Cheoihvtry for the present term we note that Dp. Ruhemanrv, 
assistant to the Jacksonian Professor, wiU lecture on Gas 
Analysis, and also on the Aromatic Bodies. The other chemical 
COttPaea repeat the usual advanced and elementary courses. 

In Advanced Mathematics Mr, Fonyth lectures ou Thermo- 
dytuunics, Mr. Olaisher on Thcmy of Errors, Mr, Webb on 
DynandcB of a Sy^teihi^ The latter come wUl be continued’ 
duriOg the VaeaUoin, when also Prof. Darwin wUl lectuve 
on m Theopy of Adiwotfetts, Poteuiia), and Figure of the 

In Cfeolqjiy Ptmfi Hu|d^ lectures on Stratigraphy and Caaer 
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bH 4 n Geology^ Mr* Marr on Advanced Palpeontology, espedally 
the Graplolites, Mr. llarker on Microscopic Petrology. j 

In Botany Dr, Vines is lecturing on the Cryptogains; Mr. 
F. Darwin oh Physiology, and Mr. Potter on Advanced Sys¬ 
tematic Botany. 

In Zooloj^, Mr. Sedgwick continues the courses of Elementary 
Bioloj^, a^ the Anatomy and Embryology of the Vertebrata ; 
Mr. Gadow gives a summary Course on the Palaeontology of the 
Vertebrata. * 

In Physiology, beside Prof. Foster’s Elementary Course, we 
have advanced lectures by Dr. Gaskell, Dr. Hill, and Mr, 
Langley. 

Prof. Mncalistcr lectures on the Variations in the Skeletal, 
Muscular, and Nervous Systems of the Races of Mankind. 

The Special Board for Physics and Chemistry report to the 
Vice-Chancellor on the new Mechanical Science Tripos :— 

In consequence, the report states, of the Grace passed March 
II, 1886, confirming their report, date<l December 14, 1885, 
the Board have drawn up r^ulations for the New Tripos in 
Engineering, Physics, and Chemi''iry, for wliich they would 
propose the name “ Mechanical Science Tripos.” They do not 
think it desirable that the University should examine in subjects 
for which the University does not 01 may not easily provide 
adet^uate teaching, and have therefore made the examination in 
Engineering mainly an Examination in Mcch.'inical Engineering. 
They have included, however, in it such elementary portions 
of Civil Engineering as can be taught in Cambridge and 
such as may often he advantageously studied by those who 
arc intending to become Mech.'inical Engineers. With re¬ 
spect to the Engineering papers in Part 11 . of the Ex¬ 
amination one paper would test the ability of the candidates to 
indicate how a piven design should be carried into execution ; 
another would include questions on steam and the steam-engine 
besides other prime movers, and also on boilers and furnaces ; a 
third would include questions on bridges, roofs, arches, abut¬ 
ments, elementary hydraulics, strength of materials, and ele¬ 
mentary building construction. In the Examii.ation in Physics in 
Part II. the papers would contain questions on the application of 
dynamics to physical phenomena ; gravitation ; attractions; hydro¬ 
statics and hydrodyna nics ; properties of matter, including elas¬ 
ticity, capillari-y, diffusion, and viscosity ; heat ; kinetic theory of 
gases; radiation ; light, including the application of the undu- 
latory theory to the problems of geometrical optics ; minera- 
Jogiiil j>hysics ; acoustics ; meteorology ; cosraical physics ; 
electricity and magnetism ; reduction of observations. The 
Practical Examination would extend over two days, the Exami¬ 
nation on the first day being of such a nature as would test the 
knowledge of the candidates in the general methods of labora¬ 
tory work ; on the second day a list of experiments would be 
given, one or more of which each candidate would be exj>ectcd 
to complete. 


SCIENTIFIC SERIALS 

Bulletins He la Soeil/tf de Paris, tome Seme, 

4Tne fascic., 1885.—On the facial and cranial muscles of a young 
gorilla, by M. Chudrinski, The subject of this post-mortem 
examination, a young male, was 98 centimetres in height. The 
muscles of the head and face were the same in nutnlier as in the 
human species, but in form and dimensions they exhibited cer¬ 
tain differences, being combined into a single fleshy mass, which 
covered roost of the face.—M. Pozzi laid before the Society 
various anatomical characteristics with reference to the compara¬ 
tive constitution of the muscles of the Negro and the white 
races. “M. Policy drew attention to the greater anastomosis of 
the subciitaneousi abdominal veins of the Negro, and the import¬ 
ance of this peculiarity in giving to the organism a greater power 
of resisting the action of rapid variations of atmospheric or 
aqueous pressures.—On the common origin of Malays and 
Vmahs, by M, Beauregard,—On the universal language of F. 
Sudref by M. Gajewski. The basis of the sysrem proposed fifty 
years ago by M. Sudre is the musical nomendalure of the vocal 
notes, re, Sic., and from these he elaborated a language 
which claims to be equally capable of expression by means of 
musical instruments and the voice. The defects and Impracticiip 
bilities of Sudre's proposed musical la^uage were considered at 
length by MM. Kercknofls, Dally, and Dehoux.-^Suggestions for 
the modification of Broca's method of detetmining tbediroot abso¬ 
lute craniai edacity, by M. Topmord. The points chiefty ibsist'ed 
on are the diifi&rent results yielded by ftresh, and oftea^used, lead, 


the latter being valuekss after loo cubage detiermntatios^-^On 
the cause and nature of the vitrification observed in tumiiH; and 
other ancient atructures^ by Mi Manouvr&er.^Report of the 
recent Anthr^logical Exposition at Bnda*Fe^h, by Dr * R, 
Blanchard.—On the dimensions and location of the dolmeiis of 
St. Nectaire, by Dr. Verrler,—History and anthropologyi by 
Dr. Fauvelle. The writer draws kttenuon to the tissue oferTOirs 
which works intended for the instruction of the young continue 
to promulgate, as exemplified in the current htStnrieaT explana¬ 
tions of the origin and usages of earlier races.—On the Gallic 
habitation of Hand Oohenne, Camac, by M. Gaillard. The 
finds, which consisted principally of flints and pottery, included 
a string of twenty-three green serpentine cut into various 

forms,—On certain ani(me objects shaped like fishes, found in 
the Mammoth Cave in Varsovia, by M. Eawisza, and supposed 
to have been employed QS fetishes by sorcerers.—On the signi¬ 
ficance of certain strongly marked impre^ions on the inner sur¬ 
face of a skull, by M. Manouvrier. Such impressions have been 
regarded as an evidence of imperfection in the cerebral convo¬ 
lutions, and of consequent mental deficiency,—On man of the 
age of Palicolithic pottery in the Lorire district, by MM. Martel 
and L. dc Launay. The local finds attest the co-existence there 
of man and the cave-bear, and the fabricatiqn of pottery at the 
time.—On the flint implements of Croix Fringjant, near Cognac, 
by M. Germain.—On the calcareous islets of Taled Sah, in the 
inner sea of the Samsans, in the Malayan peninsula, and the 
natives who dwell in natural caverns ana are engaged in collect¬ 
ing edible swallow-nests, by M. Macey,—On the displacement 
of the brain in accordance with the different attitudes assumed 
by the body, by M. Bonnard.—On the form of the hand and 
figure of Asiatics, by Dr. Mugnier.—-Anthropometric and other 
observations of three Australians now being exhibited in Paris, 
by M, Topinard.—On the development of the cranium in the 
gorilla, by M. Deniker. It is found that, while the frontal 
region is developed, like other parts of the cranium, as tupidly 
in the gorilla as in man from the middle of festal life to the 
eruption of the milk molars, different relations supervene after 
the latter period, the cranial development of the gorilla becom¬ 
ing roucli more strongly nmrked in the posterior and inferior 
than in the anterior regions. At the same time the upper max**, 
illary rapidly acquires its characteristic prognathic form. An 
almost equal d^rec of prognathism is o^rvable in the adult 
Negro, or Australian, and in the infant gorilla, but with U« growth 
the latter acquires a facial angle which is smaller than that of 
any human cranium,- ■Ethnographic observations on the cerebral 
function, by M. FauvcMe —On a case of an hermaphrodite, 
l)y M. A. de Moriillct.—Notes on the post-mortem appear¬ 
ances of an imbecile, by MM. Doutrebentc and Manouvrier.— 
Report, by M. Letourneau, on the Godard Prize Essay of M. 
de la Calle (1885) on the earliest attempt at speech in infanlN. 
M. de U Ctule attempts to draw a parallel between the first 
enunciation of the vowel-sounds a, e, 6 by infants, and the 
monosyllabic character of certain languages Mlon^g to various 
peoples of the for east of Asia, which have scarcely yet entered 
upon the more advanced stage of lingual agglutination. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, April 15, —“Dynamo-Electric Machines.” 
By John liopkinson, D.Sc., F.R.S., and Edward Hopkinson, 
D.Sc. 

Omitting the inductive effects of the current in the arn^ature 
itself, all the properties of a dynamo-machine are most conve¬ 
niently deduced from a statement of the relation between the 
magnetic field and the magnetising forte inquired to produce 
that field. This relation given, it is easy to deduce what the 
result will be in oil emplwments of the machine, also the result 
of varying the winding of the machine in armotare Or magriets. 
The magnetic field may be expressed algebraically as a fuii|?llQn 
of the magnetising force, or more conveniently by aoum (/>v* 
eeedtngs of the Instimtion of Mechanical Engineers, April 
p. 346). Amongst the etnp^cal formulm wmch haVe. Dean prpt^" 
posed to express the dectrirfltotWe force of 
in,.term» of thd emtenW around the magnets, yit may mention 

that known as Friihlirii'«i where E ^ ® the eJeetto- 

motlve force of the maddne at a given ape^ r the eaqitl^ 
current^ and e and ^ eohetatita. For sofine machmea riria 
beta bsMd to express/cbsexvedrmitrftdri^ao^^ In hfiv 
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esci^iimpA k ^CK» pot uttflSpientJy approxliURte to a ^traiglrt line 
Mtt of the ourre pear the ongiPt W*d gives too high 
re^tt m largo values off* , . 

One potpoae of the present investigation is to give an ftp- 
pio^inately complete construction of the characteristic curve of 
a 4ynamo of given form from the ordinary laws of ekctr^ 
tru^dtlam aaul the known properties of iron. Let h be the 
nnmber ^ convolutions on the magnets^ c the current round 
the tnagnets, fi the mean length of the lines of force in the iron 
of the armature^ the area of section of iron in the armature, 

4 the difttattCe from iron of armature to iron of pole pieces, A, 
the area of the magnetic field in which the wires move cor¬ 
rected for its extension round the edge of the pole pieces, 4 ^he 
total length of the magnet cores, the area of the magnet 
cores, 4 tne mean lenWn of lines of iorce in the yoke connect¬ 
ing the magnet limbs m machines of the type on which wc have 
pnncipally experimented, A^ the area of section of the yoke, 

4 the mean length of the lines of force in each \yolt piece, Ag 
the main area of section of pole piece, I the total induction 
through the annature when no current passes in the armature, 
and vI the total induction in the magnet cores ; and, finally, let 
the relation between the magnetic force (a) and induction {a) 
{lidff Thomson, “Electrostatics and Magnetism,’’p. 397* ^d 
Maxwell, “Treatise on Electricity and Magnetism,’ vol. ii. 
p. 24) be represented by the equation a ~/(o), then the 
characteristic curve is— 

v( ■_) v(^,)+ - 4 -iy ■'./(iO- 

U the relation between a and a be given in the form of a curve, 
ihis formula indicates at once a perfectly simple graphical con¬ 
struction for the characteristic. Taking the curve of magnetisa¬ 
tion determined by one of iis for wrou^t iron, and constructing 
a characteristic in this way, wc have obtained a theoretical curve 
which Agrees over a long range with the actual results of ob¬ 
servation On a dynamo-machine more closely than any empirical 
formula with which we are acquainted. 

To determine v, a wire was taken once round the middle of 
one magnet and connected to a ballistic galvanometer, a known 
current was then either suddenly passed round the magnets 01 
short-circuited, the elongation of the galvanometer being noted. 
A similar observation was made with the same current, the gal¬ 
vanometer being connected to a single convoliuioft of the arma¬ 
ture in the plane of commutation. The ratio of the two 
elongations is the value of v. 

The distribution of the waste field {y - i)I was roughly ascer¬ 
tained in a similar manner. 

The currents in the fixed coils round the magnets, are not the 
only magnetising forces applied in a dynamo-machine. The 
currents Tn tlie moving coils of the armature have also their 
effect upon the resultant field. In wcU-constnictcd machines the 
effect of the latter is reduced to si minimum, but it can be by no 
means neglected. This introduces a second independent variable, 
viK, C, the current in the armature. The effect of the current 
in the armature depends ujKsn the lead given to the brushes. 
Lenote this by X, whicli we may aUo regard as an independent 
variable, as it is subject to arbitrary adjustment. 

Jf I = y{4^frc) be the characteristic curve when no current 
passes through the armature, then 

1 + 4AwC ^ F (^itM - 

where m is the number of convolutions in the armature. Here 
we omit the comparatively unimportant portion of the magnetic 
force in the core of the armature and the pole pieces. From Uub 
formuk it ift not difficult to deduce a geometrical construction 


in word#, if x’pe «ucU that the coils at commutation embrace the 
whole or nearly the induction. The effect of the current 
in the arftifttjrtre upon the difference of potential between the 
brusha# of 041 ^ hi Ibe aame as. that of aa addition to 

the te^Wance of the armature proportional to the lead of the 
brp^Sj and the ratio of the waste field to the total field, 

comhiM; ^at of taking the main oorrent ^ timas round 

the magneta in opposite tothe currents Mim con- 

dip of .which w® wny aoHde tlmjfMlow- 

% C ia to 4 wdd if r be 


increased beyond a certain point, 1 must attain a maximum and 
then diminish ; this has been frequently observed, We now 
sec that it depends upon the existence of a waste field. 
Secondly, let the coils of the magnets be entirely disconnected, 
and let x be the negative ; if the armature be short-circuited 
through a small resistance and be run nt a sufficient speed, a 
large current may be produced in the armature. This latter 
deduction we have verltied by direct experiment. 

The efficiency of the type of dynamo-machine upon which the 
experiments before indicated have been made, has been mcu- 
rately determined by the device of coupling two similar machines, 
both mechanically and electrically, so that one should act a* a 
generator of electricity, driving the other electrically, whilst the 
latter acted as a motor driving the former mechanically; the 
loss of power required to keep the whole combination in move¬ 
ment being determined by direct flynamometric measurement, 
and the power passing electrically from the one machine to the 
other being measured by ordinary electrical appliances. 

The whole of the experiments were carried out at the works 
of Messrs. Mather and Platt, to whom we are indebted for the 
exceptional opportunities we have enjoyed of putting theoretical 
conclusions to the test of experiment on an en^neering scale. 

Zoological Society, April 20.—Prof. W. H. Flower, 
F.R.S., President, in the chair.—Mr. O. Salvin, F.R.S., 
exhibited a living specimen of a foreign worm {Bipalium 
keitteHie\y found in a garden in Sussex.—The .Secretary read an 
extract from a letter addressed by Mr. R. A. Sterndale, F.Z.S., 
to Sir Victor brooke, concerning a case of hybridism lictwcen 
Lh*is hod^^soni and 0 . vigun, —Mr. J. Bland Sutton, F.Z.vS., 
rend a paper in which he gave an account of some of the in¬ 
vestigation'* he had made during the past twelve months into the 
diseases affecting the mammals living in the Society's Collection, 
—A communication was read from Pr, O. Finsch, C.M.Z. S., 
describing a new species of wild pig from New Guinea, which 
he proposed to call Sus —Mr. Smith Woodward read a 

paper on the relations of the mandibular and hyoid arches in a 
Cretaceous shark {liyhodus dttOrisifnsis^ Mackie).--A communi¬ 
cation was read from IVof, R. Collett, of Christiania, C.M.Z.S., 
containing an account of the hybrid between the willow-grouse 
I {/>a(>opn5 albus) and the black grouse {Tetrao ^etfix), whicli 
occurs occasionally in Norway, Sweden, and Northern Russia, 
and of which the author bad examined altogether thirteen speci¬ 
mens, most of them of the male sex.-—Mr. G. A. Boulenger, 
F.Z.S,, gave the descrijition of a nexv Xguanoid lizard living in 
the Society’s Gardens, for which he proposed the name of 
Ctemnaura oythromdai. The exact locality was unknown.—A 
second paper by Mr. Boulenger contained remarks on specimens 
of a scarce European frog {Baua atvalis) exhibited in the 
Society’s Menagerie. 

Royal Meteorological Society, April 21.—Mr. W. Ellis, 

F. R.A.S., President, in the chair.—Mr. L. J. Petre and Mr. 

G. B. Wctherall were elected kcllows of the Society,—The fol¬ 
lowing papers were read :—The climate of Killarney, by the 
Ven. Archdeacon Wynne, M.A., K. K.Met. Soc, The climate 
is determined p.aiily by its geographical position, and it has the 
benefit of proximity to the south-west coast, with all the modi¬ 
fying influence of the Gulf Stream. The tcmpenilure, however, 
is locally modified, and a decided difference is found to exist 
between that of Valencia and of Killarney. The author shows 
that Killarney is colder than many other places in Ireland, and 
this he attributes to the fact that it is in a great irregular basin 
surrounded by mountain ranges for about a third, and by hilly 
ranges elevated some hundreds of fc-d above the lakes on most 
of the remaining two-tliirds of the circle.—Note on the proba¬ 
bility of weather sequence, by Ident.-CoJ, C. K. Brooke. 
F.R. Met. Soc.—Account of the cyclone of June 3, 1885, in the 
Arabian ^a, by Capt, M. T. Moss. The author, who was in 
command of the s.s. Inchulva^ while on a passage to Bombay 
had, when near Aden* the misfortune to encounter a most 
furious storm on the al>ove date. This storm, which was 
apparently hot of very large dimensions, was exceedingly severe, 
ni)d was accotn]>aiuea by an immense wave which caused several 
fine steamers to founder.‘-^Results of solar radiation obser¬ 
vations in the neighbourhood of Birmingham, 1874-84, by 
Rupert T. Sfnkh, F.R,Met.$oc.—Results of meteorological 
ohserwitiotw made in the Malay Native State of Selangor 
duiring 1884^ by A. W. Sinclair* ^L*K*C.P. These observa¬ 
tions taken alt {bur stations, via, KWala Lumpor, Ktaty, 
Kajahg, and iCwklft Lnneat. The mean temperature of the 
district i# kbont 80% and the mtnivdl about 90 inches* 
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University Bxperimentsl Science Asso^Utlon, Mttrch 
|6-—iiie foUowing cotnoianications were made j—Prof. J. E. 
Revn<>W&, oa action of silicon letrabroaoide on thiocarbatnide. 
—Mr. U. L. Cr*athwait, the Kortb Bridge.—Oa the meUiag- 
points of minerals, by J. Joly, F3.E. An account of cxperi* 
meats with the meldometer^ in which the temperature or the 
platinum strip, acting as ilie stage of a microscope, was deter* 
mined in terms of iu resistance according t j Siemens’s formula, 
it wa's mentioned that the order of fusibility assumed in Van 
KobePs scale is erroneous. The true order soemfi to he; (t) 
atibnite ; (2) natrolite ; (3) adularia ; (4) actinolite ; (5) bronzite ; 
^6) almandine. The blowpipe iicing a powerful chemical agent, 
may evidently ma«k the phenomena of fusion with secondary 
effects. Fair comparison is impossible with it, the shape and 
conductivity of the specimen used affecting I be result. Com* 
pari^ion on the meldomcler is not open to these objections. It 
15 very advisable that a sciciuinc scale of fusibility should b** 
adopted for the use of mineralogists. If lhi> scale rested on the 
melting points of easily-prepared salts, it would then always be 
easy to determine bv comparison the meliing-point of a mineral. 
Approximate determinations could thus he readily effected on 
very minute quantities of m Uier, In the author’s experiments 
the substances .arc reduced to a fine powder, the phenomena 
attending fusion being observed with a 1'* object-glass. These 
phenomena are often very characteristic and beautiful. 

Parts 

Academy of Sciences, April 27.—M. K. Blanchard in 
the chair,—On the quaniiiativc analysis of the organic carbon 
contained in soils which absorb free nitrogen, by M. Berthelot. 
The author’s researches on the direct absorption of free nitrogen 
by various argillaCs-ows soils through curtain minute organisms 
have led him to seek some other measure capable of indtenting 
the proportion of these organisms in the ground. It being 
apparently impossible to isolate tiium, -ome idea of their abund¬ 
ance may still be formed by a (piantitative analysis of the carbon 
entering into the constitution of their tissues. Hence the present 
inquiry, which promises to raise ho ne new and exf-remely 
delicate problems.—Observations relative to the proportion and 
quantitative analysis of the ammonia present in the ground, by 
MM. Berthelot and Andre. The experi nents conducted during 
the last four years tiy the authors at Meudon on the general 
growth of vegetation and on the formation of niitic compounds, 
m?th in plants and in the soil, have led to certain observations 
here communicated on the-processes employed in the quantitative 
analysis of the ammonia and the starchy compounds. It is 
inferred generally that the analysis of the ammonia present in 
the soil should be made without any desiccation, and that arable 
ground, when watered, temls continually to liberate the ammonia 
of the animoniacal salts contained in it.—On the nitric sub¬ 
stances contained in rain-water, by MM. Berthelot and Andr^. 
A process is c^iplained for determining by analysis the exact 
quantity of nitric substances conveyed to the earth by meteoric 
waters.—On the movemenU of meteorites in the atmosphere, by 
M. Faye. These remarliis arc made in connection with 
M. Daubr^e's essay on “Meteorites and the Constitution 
of the Terrestrial Globe/’ recently presented to the Academy 
by the author.—Discourse pronounced at Montdidler on the 
occasion of the celebration of the Parmentier centenary, by 
M, Chatin.—Note on the meteorological observations made 
at the Mont|>eUier School of Agriculture since last summer 
with the registering actinomelcr, by M. A. CTova. The 
results already obtained for the variations of solar radiation 
In summer require to be modified for the autumn and winter 
seasons. In autumn the oscillations diminish in amplitude, the 
two maxima of heat intensity tending continually to approach 
each other and gradually merge together about noon in winter. 
—Note on M. Loewy’s formulas for the reduction of the circum¬ 
polar stars, by M. Graey. A process at once simple and easily 
remembered, is given for establishing at! M. Loewy’s loritmlas 
without any sacrifice of accuracy,—Remarks on the appearance 
of Fabry’s comet in April 188^, by M. G. Rayet. The comet, 
observed at Bordeaux on April 7, 13, and 2t, exhibited a very 
long ooQtinuous spectrum from the extreme red to the violet, 
correspond!^ with the light of the nucleus and of the three 
ordin^ bands of cometary spectra,—Note on the equilibrium 
of a Hold mass in rotatioUt by M. H. Poincard. Some explana¬ 
tions are offisred in connection with Matthiessen's note in* 
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tory power of the crystalUim bod!w,'by CKauvhi, Ic^aiid iSpar, 
and some other birefraciive ciystals, supposed by f’amday And 
others to be luaciive, art showbto ^Ssess fheproprtty of tni^- 
nctic rotation.—Action Of lilcohoUc pbtaasa on urea, smjihO“ur^v 
and some substituted ureaS; inverse reaction of the iftrtificiaJ 
urea prepared by Wohler's process, by M. Alb* Haller,—^bte 
on two properties of the urethanes of the fatty series, by_ M, O, 
Arth.—On the abnormal secretion of nitric substances in yeast 
and wouM, by MM. 17. Gayon and E. DnbiU*rg.“*Remttrits on 
Polyxfigma fulvum^ Tulasne, a new disease of tnjs almond-tree, 
by M. Maxi me Cornu.—Propagation of the luminous sensation 
to the n m-excited zones of the retina, by M. Aug. Charpentief. 
From his optical experiments the author concludes that, in the 
phenomenon of successive luminous induction, the nervous 
action which gives rise to the sensation is really transmitted to 
the parts of the percipient medium lying near the excited part. 
—An atlem^^t at a physiological explanation of the phenomenon 
of comple neniiiry colours, by the (ate M. Tr^vc. —Ileliophoto- 
graphy and the magnetic pertnrbilion of March 30, i8R6, by 
M. Cl>, V. Zengcr.—Observation of an aurora borealis at 
RoUeville, Seine lnf(frieure, coincident with the magnetic pertur¬ 
bation of March 30, by the Abb^ Maze. 

Berlin 

Physical Society, February 19.—l>r. Pernet reported on 
the part he had taken in the labours of the International Com- 
mi.ssion which had for their object the comparative deternuna- 
tion of the nonmd metre. After rccouniing in a brief historical 
survey the undertakings carnerl out in Tans at the end of last 
century by an Interna'ional Congress, which, after theoretically 
determining on the kilogramme and the metre as normal units, 
produced a normal metre and normal kilogramme of platinum, the 
speaker di.scussod the events which in 1878 kd to a new interna¬ 
tional agreement, in consequence of which a new normal metre 
of platinum-indium of X-form was prepared and compared with 
the metre of the Archives. A series of national standards was 
also compared wiiJi the normal metre. 'I'he speaker described 
in a searching manner the arrangements of the Bureau in which 
the co.nparisons were undertaken, the contrivaners for securing 
the several comparing rooms against outward disturbances, the' 
means adot>tcd for insuring constant temperatures, and the 
methods emidoycri in the comparisons, as also in the determina¬ 
tion of the expansion coefficients of the rods used. Finally he 
gave a sketch of his own labours, which had for their object the 
comparison of a series of normal metre rods of ciifferent metals 
with the metre of the Archives, and the determination whether 
repeated heatings and coolings between 50° and o'’ C., whether 
concussions, and whether time caused any t>erceptible changes in 
the lengths of the rods. As the result of these investigations it 
was found that the compared national standardfi, together with 
their divisions, were exact up to one-thousandth of a millimetre ; 
that, with the exception of steel, which, on account of its chan^ 
in hardness, readily yielded modifications of volume and len^h 
in the rods made of lhi« material, all the metals out of which 
the standards were made—namely, platinum-iridium, platinum, 
and brass—furnished material suitable for normal metre rods ; 
and that repeated heatings and concussions induced no changes 
passing licyond the limits within which observation fails.—Herr 
C. Baur 0escribed experiments he had mude with water-jets, 
which, issuing from a conically-pointed tube in parabolic curves# 
were acted iqxm by certain musical tones so that at some dUtonce 
from the mouth of the tube they showed a rotation, and that the 
jet, though broken up into drops behind the apex of the parabola, 
contracted into a continuous jet- The thinner was the jet the 
higher must be the tone towards ivhich it was sensitive j the 
thicker the jet the deeper the tone. Heir Baur hod instituted 
further experiments with water-jets, Which he caused to faU on 
plates, Undef certain circumstances diere thus arose quite ^re 
tones, which continued as !o^ as the jet hh on the plate. The 
experiments succeeded best with a Welssmano apboratus, When 
the jet issued under a pressure of 10 cm. water from a lUteral 
opening of 4 mm, in dfiiinetor Without tube, thin windoWjgks^ 
plates and metal plates, whh^ I'VI’Hng qn pedestals, hua flfde 
movement of vibratiqu* vwre suited as recttiVing-|dan^ 
The tone was most eertato of occurrence when the Ihaieu 
of the plates wete ^ppmted. In the jet itself app^red nodes and 
ventral seepnents at sdulte distimc^ mm I w^we 

moet distinct and afiayitii the dimetliim 

of the pkdes If ihi^ ittecAt idftt* 
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aad befowhMid were connect^ with a* K«d- 

vttSc ceil a t^epbe^e, then no loterru'ptioM of the Catrot 
could W rccognieed daring the time of the bounding. The 
cotitactrf the‘water-jet with the plate must aeccsawiiy thwe- 
ibre'be continii<ma. ttcrr Baur deemed this mode of excitation 
very WcU adapted to the paroose of studying the vibrations of 
plates* In the discussion following this address it was poiuteti 
out from various sides that more than twenty years ago Prof. 
Tyndall aod after him Magnus had instituted experiments re¬ 
specting the action of tones on water-jels, and that Prof. 
Tyndall had at the time shown his experiments to the Physical 
Society in Berlin. 

iHiyalological Society^ March la.—Dr. Gad reported 
on the experiments he had made on the subject of hemor¬ 
rhagic dysjmoca which he had rcferrc<l to in hU last ad¬ 
dress. If by Oldening a cannula inserted into the aorta 
a large supply of blood were taken from an animal, dog or 
rabbit, then dyspnoea at once ensued, and that in the form of 
increased inspirations, such as showetl themselves in all cases of 
dyspnoea induced by insufficient conduction of oxygen to the 
respiratory centre. These heightened inspirations proceeded side 
by side with a conspicuous sinking of the blood-pressure, and 
wei’c denominated by the speaker “ pneuroatorecticrespira¬ 
tions, This respiration was distinguished from normal respira¬ 
tion by regular tleep inspirations of unchanged frequency, 
inspirations in which the middle attitude of the thorax removed 
farther from the expiratory than was the case in normal respira- 
tic>n. I he curve of respiration cither then passed over into the 
normal, or convulsions in,in which case the blood-pressure rose 
and the respiratory curve grew altogether irregular. After 
icpeated heavy discharges of blood, the pneumatorectic passed 
into the ** syncoplic’* respiration, whicli was characterised 
by deep inspirations of very infrequent occurrence, during 
which the attitude of the thorax after expiration approxi¬ 
mated ever neftrer to that which it held in a dead body, 
till the last breath, and so the death of the animal, 
occurred. ITiese two kinds of respiration, the jmeumato- 
rectic and the syncoptic, were perfectly regular and typical; 
the former showed itself immediately after a heavy discharge 
of blood, the latter before death. Between these two extreme 
(bjpms thei'e passed a series of others in an inter-cunpent manner. 
Of these there was first to he mentioned a very frequent super¬ 
ficial respiration, which was inadequate to the necessities of the 
organism, and had the name “ hypokineticapplied to it. If 
the .'inimal recovered out of this stage, the hypokinetic passed into 
the pneumatorectic and the normal respiration, otherwise it was 
follow^ by the syncoptic respiration and death. The transitional 
process from the hypokinetic into the pneumatorectic respiration 
might be experimentally brought about in a perfectly regubir man¬ 
ner by the injection into the venous system of warm physiological 
solution of common salts. With the increase of the blood-preasurc 
the alteration in the form of respiration at once asserted itself, 
the respiration becoming sufficient. Even at the stage of syn¬ 
coptic respiration a transition into the pneumatorectic respira¬ 
tion might occasionally, though not always, be induced by 
injection of solution of common salt, and in that way the life 
of the animal Ixi rescued. Another form of respiration 
following heavy bleeding was that which showed itself in 
periodical increasing^ of the amplitudes in respiratory move¬ 
ments. These And diminishings of amplitudes ran parallel 
to the Traube-Hering periodical oficillatbus of the curves 
of blood-pregsure, though with displacement of the phases. 
The pcriodidil oscillations in the amplitude of re.spiration 
referred to lormed a transition to the Cheyne-Stokes pheno- 
mcnc^, The speaker recounted the explanalions of the Cheyne- 
Stokes respiration, and look sides with the older tlumry, 
aecokling to which it was to be amceived as a rhylhmua of 
activity on the part of the central organs having periods of a 
higher order tban had the simple thythmus of respiration. In 
concluaiott (iad dr«w from his ^ysioiogical experiences a 
series p( ptacitleal consequences having respect especially to the 
suitahUity of t^ansfhslons of common salt after heavy bleeding.?, 
panlciriarly at rim stage o/liypokb^ respimti<m.--^Prt>f. Zmtz 
spokee^'the ^ure bf rile sttewlatlofts regulating the normal 
respirate^ moYemen The every?day experience that iocreased 
mittririar , aerify iwoduced ah inortased waplratary activity. 

tb ^ mtptanatibn of tWa dyspnoea. 
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The experiments respecting which the speaker delivered a 
report were instituted m common, Tram the carotid artery of 
an animal habituated to regular work—a draught dog—wore 
taken quantities of blood which sufficed for tlie pur|>ose of 
analysing the gases of the blood. The quantities of blood 
referred to were taken on one occasion while the dog was in a 
state of rest, lying comfortably at his ease in hU cage?, 
or on another occasion while the dog was at work pulling a 
loaded car in his usual manner. By an ingenious contrivance, 
which the speaker described, the discharge of blood was ren¬ 
dered possible without the dog noticing anythitijg of the matter. 
In a similar manner, by special apparatus, without molesting 
the dog in any way, they were enabled to measure the quantity 
of the air breathed in a ^iven time, and to take away small ' 
quantities of the exhaletl air to be subjected to analysis. The 
examination of the blopd-gases showed that the arterial blood 
during work contained less carbonic acid and more oxygen than 
it did during a state of rest. During work the blood contained 
about 39 per cent, COj, and in a state of rest about 40 per cent.; 
the amount of oxygen, on the other hand, was about 18 j>or 
cent, during work, and about 12 per cent, in time of rest. The 
respiratory activity was, however, during work considerably 
increased. The quantity of exhaled air during work increased 
to threefold that exhaled in time of rest, and, corresponding with 
the increased respiratory activity, the air exhaled during work 
showed a less increase of COj and a .smaller loss of oxygen than 
in time of rest. The increased re spiration during work could 
not now be caused by the blood-gases, seeing that the contents 
of the arterial blood in COy were less, and in oxygen consider¬ 
ably more, than during a state of rest. Another stimulus 
must .accordingly act on the central organs of respiration 
during work. It was possible to imagine that, along with 
the voluntary excitation of the muscles of the body during work, 
the respiratory muscles might likewise be stimulated, or that 
from the corporeal muscles contracting themselves during work 
a stimulus proceeded reflexively exciting the respiratory centres. 
The following experiment, however, was against both of these 
possible assumptions. The spinal marrow of an animal was in¬ 
tersected at the top of the thoracic vertebra, and the ]>ara- 
lysed lower extremities lelanised while the anterior part of the 
body remained at rest. Notwithstanding, however, that all 
nervous connection between the working muscles and the 
respiratory centre was cut off, the dyspnoea of work still 
ensued, and disappeared when the tetanus ceased. From 
this fact the speaker drew the inference that in the active muscle 
some product or other was generated which arrived with the blood 
at the re.spiratory centre and exciled it. The accuracj^ of this con¬ 
clusion was further confirmed bv the following experiment. The 
aMominal aorta of the animal with intersected spinal marrow 
was, during the tetnnus of the posterior extremities, strongly com¬ 
pressed through the abdominal integuments. The respiration 
now continued unchangedly normal, nor did any dyspnoea ensue 
so long as the compression lasted. Dyspnoea showed itself, how¬ 
ever, the moment the com])ression was removed. Even when 
the aorta was left free after the tetanus was ended, increased 
respiration still occurred. The speaker conceived therefore he 
had conclusively established that a suhstancf*, still unknown, 
fonning itself during the muscular activity, proceeded with the 
Idood to the respiratory centre and excited it. He conjectured 
that, in other active organs as well, such an efficient substance 
developed itself as respiratory stimulus, a substance which oper* 
ated along with the gases of the blood even in the normal respira¬ 
tion. In the discussion following this address, Prof. Zuntz 
mentioned that Dr, lichmann had made some experiments 
respecting the effect of acids on the respiratory centre, and had 
found that the adds excited this centre. This excitation was of 
course not powerful enough to ju'^tify the conclusion that the 
acid produced during the muscular contraction was the respi¬ 
ratory stimulus in the dyapnnea of work. 

Meteorological Society, April 6.~^Pror. von Besold, the 
newly appointed Director of the Meteorological Institute in 
Prussia, which is to be reorganised^ explained the principles in 
accordance with which the reorganisadou In question would be 
undertaken. He first gave a short survey of the history of 
meteoralMioal obaervatkms, settiiw forth how, the dis¬ 

ciples of &IUeo in the Aca^mia del Chnento made use of the 
newly invented ihstruments for the observation of temperaturct^ 
and atmospheric pressure ; how, next, as early as the beginning 
of the cenhity, several Investigators of nature had 

arrived M the kni^kdige that meteoFtological observations of any 





f»ii«preb^iistv4me«$ could be successfully instituted only through 
the tosocifttion of a considerable number of observers ; and 
hoW) more than a hundred years ago» the Societas Palatine in 
Maimheim had organised an extended network of stations of 
pbservationt at which observations were instituted with itvatru- 
menta of the same constniction, according to the same {ilan, 
and at the same times, and were collected at the central office, 
and published in a manpcr which would be deemed exemplary 
even if issued at the present time. This work was prosecuted 
till the French Revolution put a termination to it. In Prussia the 
suggestion of a meteorological institute was made by Alexander 
von Humboldt, and was crovvned with success only in 1847, 
when, on Humlx>ldt’s proposal, Mahlmann was made the first 
Director of the Meteorological Institute, which was connected 
with the Statistical Bureau. In 1849 Oovc succeeded Mahl- 
mann as Director of the Institute, and held the post till his 
death in 1879. Meanwhile, however, the necessity of a com¬ 
plete transformation of the Meteorological Institute came to be 
recognised. Formerly, simple average values for the different 
stations were calculated, and for these no special stress was 
laid on the single observation, in consideration that mistakes 
balanced one another. Now, however, when it was n question 
of preparing synoptic maps and of obtaining exact maps of the 
meteorological conditions prevailing at a determinate lime over 
a large area, the value attached to the single observation was 
a much higher one, and it was of the greatest importance 
that all the data should be as free from error as possible. It 
would accordingly be the first task of the Institute to pro¬ 
vide all stations of the second and third order with good instru¬ 
ments, carefully to see they are maintained in good onler, and to 
collect the materials of observation. The network of stations of 
observation would have to be completed and equally distributed, 
and there were about 200 stations of the second and third order, 
besides some thousands of subonlinatc stations, in contempla¬ 
tion, ‘ The subordinate stations should be equipped with rain- 
gauges, and make observations on precipitation, thunderstorms, 
and such like. A second problem of the Institute was the exact 
determination of the course of the meteorological elements for 
the day, the month, and the year, by uninterruptedly continuous 
observations not only of the climatic factors—temperature, atmo¬ 
spheric pressure, moisture, &c.—but also of the phenomena of 
the earth’s magnetism and electricity. This work would be done 
by the Observatory, which was completely separated from the 
Meteorological Institute. The Observatory, under a special 
flirection, was transferred to Potsdam to the Astro-physical 
Obaervatory. Two similar Observatories of the first rank, one 
in Breslau, perhaps, and one in Bonn—at all events, in Univer¬ 
sity towns wide apart from each other—were in contemplation. 
While the Observatory prosecuted its observations in the quiet 
of Potsdam, the Meteorological Institute should have its seat in 
the midst of Berlin, in the edifice of what was formerly the 
Building Academy, and continue in connection with the lively 
intercourse of the capital. Irrespective of the service for weather 
warnings to be introduced perhaps at a later date, which would 
require to be in proximity to the head telegraph office, the 
central position should be readily accessible to the different 
observers who came from the provinces to the capital. The 
Imiitute, moreover, should be easily available for all students of 
science and experts who Were in need of meteorological data: 
such, for example, as agriculturists, physicians, persons engaged 
in hydraulic labours, &c. The Meteorological Institute should, 
finally, have as its main function that of being a teaching imsti- 
ttite for the scientific training of meteorologists. Its function 
in this respect should not be merely confined to lectures at the 
University, but should especially consist of practical work done, 
under the guidance of assistants, by students and young 
obaerverg in the Meteorological Institute, similar to what is 
carried on in chemical, imysical, and other laboratories. 
With this programme in hand, the new Director hoped very 
soon to bring the Meteorological Institute to the de^gree 
of efficiency attained by similar institutes in neighbouring 
cauntries, and particularly by the teaching thus imparted to 
cultivate a new field Ihittiful of good results for science.~*Dr. 
Wematein, with reference to his paper recently read to 
the Society, made some further communications respecting 
disturhances of the earth's currents which had occurred 
on J'anttary p and March ^ On March 30 the disturb- 
ancds were so great that in the course of the forenoon 
tetegruf^ic commanicarioa in Qermany was' stopF^ < 

with currents of 60 Daniells no signs could he fotyraided 


by the telegraph wires, The mi|igxietic 
hetmshaven showed great s|nsulta.n«oas dhtaihances^ hbd^ h^ 
the direction of these magnetic distnrbanees % iniherod 
that the disturbances of the cortVs clbctiici^ W^e the 
primary, the oscillations of the earthS magnetism ^ secondary. 
—^In connection with iliese observations oT Dr. "WeUjwUm, Frof, 
Sporer stated that from March to April 4 a very re¬ 
markable and numerous group of spots bad been observed 
on the sun. On March 30 Dr. Less had observed sqnallK, 
accompanied with remarkable oscillations of temp^tahtre and 
of atmospheric pressure, and Dr. Assmann refiwl several 
reports on North Light phenomena which had Keen perceived 
on March 30 in Eldcna, Greiflfenbagen, Magdeburg, and Nord- 
hausen.—Dr. Weinstein further communicated that Prof. Fbtster 
had entered into an arrangement for having reports of dis¬ 
turbances observed in the earth’s current at once fgrwa^ed to 
the Astronomical Observatory that the state of the sun might be 
simultaneously examined. 
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tHE CH^MIBTRY OF THE COAL-TAR 
COLOURS 

Tiu Chmistry of the CoaU Tar Colours, Translated from 
the Carman of Hr. R< Beoedfkt, and Edited, M^ith 
Additiofts, by E. Knecht, Ph*D. (London: George 
Bell and Sons, iS86.) 


but meanwhile the colour chemUt feels, taught by experi¬ 
ence, that his humble and inexact calculus of chetnical 
operations, the constitutional formula, is vastly better than 
anything that ha$ been offered in its stead. But as yet 
the dynamical critic does not appear to have anything to 
offer in its stead; like certain dymmitical critics he is 
satisfied with destruction, and his attitude towards con¬ 
stitutional formulf^ is not unlike that of the dynamitical 
critic towards Constitutions—British and other. 

There is little which calls for criticism in the chemical 


'T^HIS is an excellent little practical manual dealing 
i with a subject of great scientific and industrial im¬ 
portance—a subject the scientific side of which has been 
somewhat neglected in this country, to the inevitable 
detriment of the industrial side. The decline of this 
industry in England is a tempting subject to expatiate 
on ; but the moral has of late been pointed with such 
laudable iteration that we refrain from pointing it afresh. 
The state of affairs which prevails with regard to the 
literature of the subject is expressed in the opening words 
of the editor’s preface 

“ Although England may be called the birthplace of 
the coal-tar-colour industry, it is a remarkable fact that 
the English literature on the subject is very scanty, and 
that which does exist is now almost obsolete owing to the 
rapid strides which have been made during the last ten 
years in the manufacture of the coal-tar colours/^ 

There is no doubt about the want, and we think that 
this little work supplies it to the extent aimed at. Both 
author and editor are specially qualified for their task by 
experience in teaching the technology of the subject. 

The work contains excellent introductory chapters on 
the optical properties of colouring matters, the methods 
of testing colouring matters—both spectroscopically and 
with regard to their tinctorial power—on the relation of 
the various fibres to the colouring matters, and kindred 
general questions, of importance both to the colour 
chemist and to the dyer. “ Rule-of-thumb ” is every¬ 
where excluded ; reasons are fully and clearly given. 

The greater part of the work is necessarily devoted to 
the chemistry proper of the coal-tar colours—the chemical 
processes by which the various colouring matters are 
obtained and the reactions by means of which a know¬ 
ledge of their chemical constitution is arrived at. Con¬ 
stitutional formulae naturally play a very important 
part, 

Our modern dynamical chemists—some of whom, by 
the way^ appear to be censors first and investigators after¬ 
wards—are never tired of crying out for the abandonment 
of these constitutional formulae on the ground that they 
affor4 QfD^Y Btaticalj not dynamical, representations of 
chemiciU phenomena. Happily, those who have built up 
the German coaUtar-colour Industry of the last fifteen 
yeers on the bask of the benzene theory have never 
sharhd^thls dplhion ; is St shared by our authors, who 
in tWt; Hriile treatise faithfully reflect the methods and 
^ and industri^ 

chemists would prefer k dynamical 
whi^ shouW indicate, for eauunple, the 
to perform a pota^ 
with a few hkiu throahn io as to 

adli in this Want t 



portion of the work; the classification is good, and the 
results of the elaborate investigations of which almost 
every colouring matter of any importance has of late 
years been made the subject are given briefly but in a 
way calculated to make clear to the beginner the sig¬ 
nificance of such work. We could have wished, however, 
that Dr. Knecht in his editorial capacity had thought 
good to give some account of the researches of O. Fischer 
on flavanilinc and chrysaniline, and of Bemthsen on 
methylene-blue- The problem of the constitution of 
these compounds has been solved in a very instructive 
and conclusive fashion—much more conclusively than in 
the case of some of the colouring matters of which the 
constitution is discussed in the present work. 

In the introduction reference is made to the popular 
prejudice which exists against the so-called aniline 
dyes ”—the collective name by which coal-tar colours are 
known among non-chemists. There is an impression that 
the tints are crude and glaring, and that the colours lack 
fastness. Certainly there are coal-tar colours which sin 
in all these respects. But there is a survival of the fittest 
here as elsewhere ; the vulgar shades and fugitive colours 
are being weeded out and replaced by better. The 
accusations come most frequently from persons of an 
testhetic turn, and it is perhaps too much to expect that 
the strenuous aesthete, living laborious days in the 
endeavour to improve his own taste and that of his neigh¬ 
bours, should be aware that the beautiful and permanent 
Turkey*red, which he so justly admires, is now a coal-tar 
colour, and that even indigo may be made from coal-tar. 
As regards “fastness” of colours, the ideas of the 
general public on the subject may perhaps be gauged by 
a speech whicli we remember reading, made some years 
ago by a Member of Parliament in distributing the 
prizes at a technical school. Seeking to inculcate the 
duty of thoroughness in work, and desirous at the same 
time to employ only such illustrations as would at once 
come home to every technologist, he said“ But it 
would not be thorough work, for example, to daub a wall 
with ufttempered mortar, or to dye with fast coiours,^^ 
Probably a life divided between politics and sport had not 
permitt^ him to realise that the fastness of colours is 
distinct from that of racc-horses—or of youth ! 

Where there is so much to praise we regret to have to 
record a defect, but we think that hardly adequate care 
has been bestowed upon the proof-reading* The mis¬ 
prints are unnecessarily numerous, and must sometimes 
be very pushing to a begirtner, especially where, as is 
occasionally the case, they aflfe^ complicated formulae. 
A Ikt of ki^rata is ^iven, which, however, needs ex¬ 
tension* Vii^ether, for example, the chemistry of the 
avejt^ wil) be equal to the 

task Of iiiformlBg not sodium bisulphrtiftr 

' ' V ! ■' ' ' ' 





bisulphfV^ is employed in the prepftfatian 
of ecduble alisariA-blue, or that tho three fonmto given 
on pi 70 in a preliminary account of (he product^ from 
(arrOnd desGribed as those of ^^the three komeric di- 
nilrobensenes/' are in reality those of the three mono- 
nkrotolueneS'^errai^ not corrected in the list—is open to 
doubt. ^ 

In conclusion, we cordially recommend the book. We 
trust that it will not only be made use of by students of 
technology as a useful introduction to the larger treatises 
in French and German, but that the ordinary student of 
organic chemistry will take the opportunity of making a 
closer acquaintance with a special branch of his subject, 
as fascinating from a scientific point of view as it is 
fertile in practical results. F. R. Japp 


JAPANESE HOMES 

yapamse Homes and their Surroundings, liy Edward 

S. Morse, Director of the Peabody Academy of Science. 

(London : Sampson Low, 18S6), 

LTHOUGH Prof. Morse’s connection with Japan 
has been comparatively short and interrupted, few 
men have done so much for scientific progress in that 
country. About ten years ago he first visited Japan in 
order to study certain forms of ocean life on its coasts, 
and, fortunately, was induced to accept the Chair of 
Zoology in the University of Tokio. While bolding this 
oiifice he did much to arouse an interest in the minds of 
his students for biological research, and he established a 
Biological Society, which is, we believe, still at work. 
By his discovery and thorough investigation of the shell- 
mounds at Omori, near Tokio, he stimulated prehistoric 
studies. His monograph on these mounds—although ' 
perhaps his theory as to the builders may not, on more 
extended examination, have proved tenable—was followed 
by a number of publications on the Japanese Stone Age, 
cave-dwellers, and the like ; and in many less generally 
known directions his influence on the advance of science 
in Japan has been a beneficial and stimulating one. His 
first visit to Japan has been followed by two others, during 
which he visited all parts of the country, as well as other 
regions of Eastern Asia, and has collected material on a 
variety of matters. The present volume is a monogpraph 
on the house in Japan the different types of houses, 
their mode of construction, the uses of each part, 
the varieties in each from the roof to the foundation, 
the types and uses of household utensils, &cr The 
illustrations, which are beautiful, are also very nu* 
merous, being, on the average, about one to a 
page. Without them it would, indeed, be diffi¬ 
cult for readers who are not well acquainted with 
Japanese houses to follow the descriptions. Many of . 
these details Prof. Morse thinks it may soon be difficult, 
if not impossible, to obtain, and therefore like an old 
Japanese to whom he refers, and who ** held it a solemn 
duty to leam any art or accomplishment that might be 
going out of the world, and then to describe it so fuUy 
that it might be preserved to posterity,” he now describes ; 
and copies them for the benefit of future generations who 
may not have the opportunity of seeing these evidepoes; 
of Japanese and sense of beauty. We do ndt* 


Upprehend that the Japai^se will ever ^j|nge sq far es 
to substitute the jerry•tbuildeT for their OVm 
and we do not think that their &tyie of architecture wSl 
ever greatly alter, for the simple reason that they have 
now what, on the whole, is the fittest. Nevorth^is we 
cannot but be grateful to Prof, Morse for making the 
Japanese bouse, inside and out, so fatpHlar (0 Engft^h 
readers. His work is so clear and detailed that we see 
no reason why any one who feels so disposed should not 
be able to erect for himself a home in the Japanese stylO 
in England. 

In the eighth chapter indications from the most ancient 
works in Japanese literature are collected together in 
order to catch a glimpse of what the Japanese house of a 
thousand years ago was like* It would be usetess with¬ 
out a plan of the modern house before us, to refer to 
these beyond quoting Prof Morsels conclusian that they 
arc significant indications of the marked southern affini¬ 
ties of the Japanese, and he thinks that, from all we can 
gather relating to the ancient house of the Japanese, it 
would seem that certain important resemblances must be 
sought for in Ann am, Cochin China, and particularly in the 
Malay peninsula—but not amongst the Ainos. This is 
another nail in the coffin of the theory of an ethnic 
relationship of the latter with the Japanese. On the 
whole, Prof. Morse’s theory of the history of house deve¬ 
lopment in Japan is a slow but steady progress from the 
rude hut of the past to the curious and artistic house of 
to-day—a house as thoroughly a product of Japan as is 
that of the Chinese, Corean, or Malay a product of these 
peoples, and differing from all quite as much as they differ 
from one another. It has just those features incorporated 
into it that might be expected from its physical proximity 
to, and historical relations With, China and Corea. The 
last chapter deals with the “neighbouring house”—that 
is, Corean, Chinese, Aino, and Ltvochooan houses. In 
this chapter the writer has fallen into a curious error in 
describing Hachijo Island as one of the Bonins, There 
is no more connection between the two than there is 
between Iceland and the Isle of Wiglit. H^hijd has 
from the earliest times been Japanese ; it was at one time 
a place of exile for political offenders. Tfie Bonins never 
belonged to Japan until within the last few y^ars; as the 
name {Bu ox Mu Nin, without people) implied, they were 
uninhabited, except by a few waifs and strays thrown up 
by the sea—Caroline Islanders, deserters from whalers 
and ships of war. The account of the visit to Hachijq, 
from which Prof. Morse quotes', wad published some years 
ago in the Transactions of the Asiatic Society of Japan, 
and is of exceptional interest, for in this island may Still 
be observed ancient Japanese customs which have long 
fallen into desuetude on the mainland. Thus Che peculiar 
lustration cetemonies, the special parturition bouses, Ifcc, 
now found in Hachijfi, are mentioned in ancient Japanese 
works as common to all Japanese. The difficulty of access 
to the island from the adjacent tnamland on account of 
dangerous currents would e:kjpf]aln the prt^enee of thl# 
little oasis of antiquityt There is this excuse, howevat., 
for Prof. Morsftk cottfasipn of the Bopih isliwtds wit^^ 
HachQh, that the set o«t for the Bphins,Ito 

the writers abopt 
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4 C 0 V$TKS, LIGHT, AND HE A T 


A0l*0^i^h By Wiirmm Lees, M.A., 

Lectimr .<>A Natutal Philosophy^ th« Heriot Watt 
Colt^e^ yn# L^turer on Mathematics and Expert- 
mantail Physics^ Free Church Traimng College, Edin¬ 
burgh New and Enlarged Edition. (London and 
Ctaagow: Wm. Colliivs, Sons, and Co.) 

HtS is one out of many of the text-books which 
have been called into existence by the **May*^ 
E^minations of the Science and Art Department. Being 
written especially to meet the requirements of the student 
who wishes to pass these examinations, it is only brought 
up to the standard given in the directory of the Depart¬ 
ment, and may therefore for this purpose be useful. The 
fact that a new and enlarged edition is now appearing is 
certainly evidence that this is the case. To make it 
more serviceable, the questions of all the May Examina¬ 
tions in Subject VIH. from 1872 to 1885 are given. 

Though the simple and numerous diagrams and the 
generally clear nature of the text give it a certain value 
as a text-book, it is by no means so free from faults and 
ambiguities as might be expected in a new edition. 

It may be well to refer especially to a few places where 
alterations suggest themselves. 

Figs. J9 and 20 show the contrast between a musical 
sound and a noise. Though it is explained that ^‘noises 
are due to irregular vibration or a confused mixture of 
musical sounds which produce aifrial waves of great com¬ 
plexity and wanting in periodicity,” no explanation is 
offered of a peculiarity in the curve of a noise ” (Fig. 20), 
which in three places is actually made to slope back¬ 
wards. 

Some of the figures in optics are rather wanting in pre¬ 
cision. Thus in Fig. 73, which shows a real image 
formed by a concave mirror, a pair of slightly diverging 
rays are made to cross between the mirror and the princi¬ 
pal focus. Again, Fig. 77 shows a caustic on the surface 
of milk in a glass with its cusp reaching close to the 
centre. Fig. 103 shows the action of a refracting plate on 
a beam of light by the turning and approximation of 
successive wave-fronts. Those two wave-fronts which 
obliquely cut the surface are shown straight and partly 
swung round, as if they were rigid lines meeting with 
resistance at one end. It would surely have been better 
to have bent the line at the point of intersection, leaving 
all the wave-fronts and parts of a front outside the 
medium parallel to one another, and also all inside 
parallel to one another, but it is possible that wave-fronts, 
strictly ^peaking^ ate not intend^. 

The explatiation of so important a thing as the 
aidiromatk: lens can hardly be considered satisfactory. 
Ovidng to its brevity it is possible to give this in full. 
"This defect in a lens [the defect of chromatic aberra¬ 
tion] fe obviated by the combination of a double convex 
lehe ^tprimn ghtss, with a convexo-concave of flint glass 
(Fig, 2ai). Tbe e^ct of the second lens is tore-blend 
the colofMd r^s which the first has produced, and at 
the ^tne ^e such,an amount of refraction is preserved 
^ to 1 {^ to focua’* As nowhere U it directly 

lhat eeine degree of refraction ftlnt glass 

than ,ciwn, it is not difficult to 
ndgbt feff to form any my clear 
‘Sfe/hOlwot^ikic. )ens,^nOr is he 


likely to be materially helped by the figure (laa), which 
certainly does not represent either the section or any 
other view of any achromatic fens that was evOr made. 
If it were not for the section. Unes it would be a good 
perspective drawing of a short cylinder ; the ellipse which 
appears to be the end of such a cylinder is really meant 
to show the crown fens in section, and the figure of 
uniform thickness by its side, as thick everywhere as the 
ellipse is in the middle, which seems to be the side 
of the cylinder, is meant for the section of the flint lens. 
Simplicity in a diagram is a thing to be desired, but 
there is more than simplicity here. 

Very little is said about spectrum analysis ; and its 
application to the measurement of the motion of the 
heavenly bodies in the line of sight is not even men¬ 
tioned. 

The general weakness of the optical part is to a 
certain extent compensated for by the chapters on polar¬ 
isation, which have much to recommend them. There is 
here, however, a paragraph which requires explanation. 
** Now it is found that whatever quantity of polarised 
light there is for any incidence otk^ than the polarising 
angle in the reflected beam, there is always the same 
quantity in the refracted beam. At the polarising angle, 
however, the refracted beam exhibits traces of polarisa¬ 
tion.” What is meant by this distinction is by no means 
clear. 

Heat is more precisely and clearly treated than light, 
but here the general excellence is marred by an example 
to illustrate expansion in which the working out of the 
result shows that the obvious meaning of the ques¬ 
tion is not intended. WJiat any one would under¬ 
stand by the words, “Find the length of a rod of brass 
which would expand equally with a rod of steel 3 feet 
long under a cliange of temperature of 10® C.,” is evidently 
—Find what length of brass will increase in length by 
the same amount that a 3-foot rod of steel does for a 
change of 10° C. But what is found in the working of 
the answer is the length of a piece of brass which will 
expand so as to be as long as a piece of steel 3 feet long 
when each is raised C. 

Sufficient has been said to show that this book is not 
as clear and accurate in either the text or the figures as 
might be expected in a new edition. 


OUR BOOK SHELF 

Cholera Curable. By John Chapman, M.D. (London : 

Churchill, 1885) 

Dr, Chapman has had the opportunity of testing, in the 
Hfipital de la Chariin Paris, his method of the so- 
called neuro-dynamic treatment in Asiatic cholera, and 
his demonstration of the success of this treatment 
constitutes, we take it, the cardinal motive for the 
production of this book, although a good many other, 
mostly theoretical, considerations are brought into the 
discussion. 

The symptoms of Asiatic cholera are explained by a 
number of assumptions on the action of the spinal cord 
and the sympathetic nervous system^ but as to which we 
look in Vain for experimental proof. The theories con¬ 
cerning the etiplo^ and causation of cholera are fully 
treated, and then Dr. tihapman promises to furnish us 
with a comjpiete soluUqn of these problems in a discovery 
made by twin as to the cause of cholem. Wh^, how* 
lever, we epthei to analyse what he rcaUy has discovered, 







it out tbit he himself is moving in a circle of W- 
lUCiis* While denying the specific nature of the chdera 
vihi^ he explains this lattCt by the symptoms of the 
disease. Assuming, for the sake of argument, with' Pr. 
Chapman^ the particular <iisturbances of function in the 
cord and the sympathetic nerves to which the symptoms 
of cholera are due, how does this bring us nearer to the 
knowledge of wh^t causes these particular disturbances ? 
By saying, or even by showing, that such and such a dis¬ 
turbance in the function of the cord and sympathetic 
causes such and such a symptom of disease, we are 
not one iota nearer the answer to the question, Why 
did such and such a disturbance lake place ? what has 
caused it ? The answer to this one wants to know, but 
this is not supplied by Dr. Chapman. It is quite true 
that a great many conditions arc required to favour the 
outbreak and spread of cholera, conditions of tem¬ 
perature, water, atmospheric disturbances, soil, &c., &c., 
but all these conditions may be present without producing 
cholera, or typhoid fever, or any other similar disease. 
Why ? Because f/je actual cause of the disease is absent. 
These two things, vix. secondary conditions favouring the 
outbreak and spread, and the actual cause, must be kept 
separate; but evidently Dr. Chapman has not arrived at 
this as yet 

The chapters VIII. to XV. describe the various methods 
of treatment of the disease, and they form the most 
important part of the book. E. Klein 

Seaweeds, Shells, and Fossils. By Peter Gray, A.B.S., 
and B, B. Woodward. (London : Swan Sonnenschein 
and Co 

The object of this book is to give to the young English 
collector a general knowledge how to set about collecting 
the more common seaweeds, shells, or fossils. 

In the first case the subject is dealt with generally, j 
classifyii^ the different seaweeds and stating where each I 
is most likely to be found, and, when found, the best way 
to press them and get them ready for the cabinet, the i 
most economical way of making or obtaining which is i 
given. 

Secondly, shells are dealt with, descriptions and dia¬ 
grams being added where necessary, together with a table 
of the more important genera, showing the approximate j 
number of species belonging to each genus, and their 
distribution. i 

Thirdly, and lastly, diflerent localities are pointed out | 
where fossils are best found, and the best mode of ; 
arranging them in the cabinet. A table of the principal j 
fossiliferous strata arranged in chronological order, with 
notes on the different formations mentioned in the table, 
and also of the principal divisions of the animal kingdom, 
are added to show the order in which the fossils should 
be arranged. S. 

The Modernised “ Templeton or, “ The Practical Me- 
chanids Companion*^ By William Templeton. Revised 
and Modernised by Walter $. Hutton, C.E. (London : 
Crosby Lockwood and Co., 1886.) 

Templeton’s “ Mechanic’s Workshop Companion” is a 
work familiar to most mechanics and draughtsmen, having 
been considered for the last quarter of a century a useful 
book of reference by alt connected with the management 
of engineering workshops and kindred trades. Books of 
this description require revising very often, and consider¬ 
ing tbe enormous development of the mechanical sciences 
during the last few years no one will wonder on hearing 
that even Templeton ” has to be modernised to keep 
pace with the times. 

The reviser tells us that he has endeavoured to follow 
asfkr as possillde the lines of the original work, at the 
same ihntj bringing all the information up to date. Much j 
new matter has been added» giving information >n Mr, 


gas, water, and steam; methods of testing «iteatn-ei#M 
ana boilers; tUTblnea ahd other water 
strength and weights of ; and 

formation too numerous to give in detail. 

The work has for a frodtiwieoe an inuatratloa df tW 
fine compound locomotive^ The Marchioness of $tafferd,’^ 
designed by Mr. F. W. Webb, the able locomotive super¬ 
intendent of the London and North-Weitem Railway. 
On seeing this we are at once led to imagine tpat at 
we have found a book giving recent data tm locomotive 
engineering, and likely to fill a want seriously felt by 
those who study that most interesting branch of mechan¬ 
ical engineering. We are told to “see p. 360," to which we 
turn hoping to find a section devoted to locomotive wOTkf 
having Mr. Webb’s fine enMne as an exampfe of the 
latest advance. We find a third of a page mving the 
bare dimensions of the compound. Even the index ma^s 
matters no bette^ for the book contains no locomotive 
data whatever! Considering the thousands of mechanics 
engaged in this class of work, this is a great pity, and 
should be remedied in a future edition. 

An excellent abstract is given of the results of experi¬ 
ments on riveted joints, with special reference to practical 
work, by Prof. Alexander B. w. Kennedy. This is most 
interesting and useful, and will well repay careful study 
by those connected with the manufacture of soft steel 
boilers and bridges. 

The book contains all the usual tables, embracing every 
subject likely to be required by the intelligent mechanic 
or draughtsman, incluaing extensive practical rules and 
data Instruction is also given in the rudiments of arith* 
metic, algebra, and trigonometry. N. J. L. 

LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions ex‘ 
pi^essed by his correspondeftfs. Neither ean he undertake to 
retufm, or (0 correspond utith the ws'ifers of rejected manu^ 
scripts. No notice is taken of anonymous communications^ 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance eten 
of communications containing interesting and novel facts.] 

Foreign Fishery Boards 

In reference to recent statements in Nature on this subject, 
it will interest your readers to know that in Italy the Govern¬ 
ment has constituted a Fishery Hoard, which, my fiknd Prof 
Giglioli, of Florence, tells me, is aetivdy employed in advising 
the executive and in inquiring into the grievances and diMcnltles 
of fishermen, and the suggestions for improvement of fisheries ; 
it has also recently, at the expense of the Government, taken 
practical measures in the stocking of lakes with fish, imd in the 
cultivation of sea-fish. This Commission is a branch of the 
“Ministry of Agriculture, Industry, and Commerce,” which 
corresponds to our Board of Trade. The nmsbors of the Biskory 
Commission, with (he exception of the first three named bdaw, esrt 
exclusively scientific snets. ^ey are as'follows 1—The Permanent 
Under-Secretary of State for Agriculture; the Permanent UhAw- 
Sccretary of State for Commerce ; a distinguished lawyer ; M, 
Minni, of Venice; Dr. Remer, Of Chioggia (representing the 
fishermen of this island); M. Friedletider, of Comacebio (spe¬ 
cially acquainted with the peculiar fi«h-eaUu» of this district); 
Prof, Giglioli, Florence; Prof, TwglQhi-Towtflttii, Flore&oe; 
Prof. Costa, Naples ; Prof, de VincenUa, Taramp; Prof Oaoes- 
trini, Padua; Prof. Pavesi, Pavia ; Prof. Jasri, Genoa. > 

TTie Commission meet* from time to tin?© fe Rome. The 
questions submitted to it are bixatght ferwatid and referred 
separatdy to one or two members, Who are revested to dr^w 
up a report on the particular subject th«):s tefirire^ The 
may take several months# hhd involve experanem otr revcrirriu' id' 
it may be a eiinpte The iWpbri when fe. 

discussed by the wh4e CommUrioik The i^chMons ;^ 
tecomnaendatioiis whidk U tmbodiea, ^ modiw by vofeioMe 
majority, and it is obvfeiu km tb« conidtiitfen bf the BdM 
that the sdeiUificeiUfmtemve jtheviiUiiffaM ^ 

The membem of me Bberil or CdmmMm as^ pM 
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^ day fftch duritig it« ««ii»iQiii io Konie, 
of DfiMtti^. 

co&ttitttticm df thh Boand !« admlntble, since it secures a 
lidr itjj^ressD of tlie leadli^ scientific men of Italy. The 
. Gdremmmt d^ not, it seems, reier such questions 
to one hidividaal, but endeavours to obtain a con¬ 
sensus of the scientific opinioii of the country. 

Hdtot 4 e ie Vihe, Flotence £. Kay Laxkester 


Fabry's Comet and Batnard's Comet 
Not having seen any mention of the rapid apparent growth 
of the tall of Fabry’s comet, probably some of your readenf are 
not aware to how great a length it extended. On April 26 
occurred the first fine night after a very unusual series of over¬ 
cast dnes» and about 14m G.M.T. I was surprised to see the tail 
reaching ttp to, or at least to within 1* of, 9 Cassiopeiae, a dis¬ 
tance ^ 38” from the place given in the ephemeris for the 
nucletMy wmch was fiur below the horiron ; and the tail would 
doubtless have been visible to a greater distance but for the 
brightness of the Millcy Way* The following night, about toh., 
it reached at least up to the Cluster in Perseus, a distance also 
of from the predicted position of the nucleus; it was very 
narrow both nights* The next night, which was pretty fine, I 
failed to find any trace of the tail. 

The principal tail of Barnard's comet is very narrow : on 
May I Its length was 4}”, as seen with a pair of field-glasses. 
With the telescope this comet had also a faint tail h/, about 16' 
loi^, making an angle of 65** or 70” with the other. 

^nderland, May 7 T. W. Backhouse 


** Pumice on the Comiah Coaat ” 

Steamer-cindeks, similar to those referred to by Mr* 
Whitaker in Nature for April 29 (p. 604), occur frequently on 
the Falmouth beaches ; but as there seemed to me litUe proba* 
bilHy of their being mistaken for pumice, I did not refer to 
the matter in my communication to your columns (April 15, 

Murray tdls me that the pumice 1 found is felspathic, 
and that from its form and diminished buoyancy it had evidently 
been a long time in the water. The fragment was sent by him 
to Mr. Whitaker, who at once recognised its tnie character and 
its distinction from the steamer-cinders observetl by him on the 
Suffolk coast, one of which be sent to Mr. Murray to satisfy 
him as to their very evident source. H. B. Guppy 

95, Albert Street, Regent’s Park, N.W„ May 8 


THE VELOCITY OF LIGHT 
h 

[A reinvestigation of this important constant has recently beei 
publi^ed by Prof. Newcomb. Before we state his methods an< 
results we think it well to reproduce the following admirabl 
historical notice with which his monograph commences,—En.] 

hen it became clearly understood that vision was 
not an immediate perception of objects by the eye 
but wai produced by the passage of an entity called ligh 
frw tlie object to tne eye, the question of the time whicl 
*^ght possildy be required for this passage became on< 
^interest to physical investigators. The first proposa 
caperimchtal investigation of this question is du< 
to GaIJieo.' He suggested that two observers, each hold 
fbouid hp stationed at a distance apart, ir 
of ea^h other- Each should be supplied with £ 
scre^ by whidi he cotdd, in a moment, cover or uncovei 
ais iaate^n* One observer should then uncover bis lantcrr 
dpcovto the other the moment he percelvec 
™ first lairtem. The interval whtcli 

uncovered his light, until he per 
soopiui, wotdd be the interval 
^ the time 

Ofa^rverto perceive the%ht and 
eicpeiinient'was tried 
c<m#»e reeubi^ in a 


conclusion that the time required was insensible, since we 
now know that it was far below any interval that could 
have been detected by so rude a method. 

It is, however, interesting to notice that, rude though 
this experiment was, the principle on which it was based 
is the same which underlies one of the most celebrated 
methods used in recent times for the attainment of the 
same object. Two very simple improvements which we 
might have imagined the Academicians to make in their 
experiments are these :— 

Firs/Iyy to dispense with the second observer, and in 
his place to erect a mirror, in which the first observer 
could see the image of his own lantern by reflection. The 
time required for the second observer to perceive the 
light and uncover his lantern would then have been 
eliminated from the problem. The interval sought would 
have been that between the moment at which the observer 
uncovered his lamp and the moment at which he perceived 
the reflection. 

Secondfyf to use the same screen with which he un¬ 
covered his own lamp, to cut off the returning ray from 
the distant mirror, and thus obviate the necessity of an 
uncertain estimate of the interval between his muscular 
effort in removing the screen and his perception of the 
return flash of light. If the image was perceived before 
he could cover his own eye with the screen removed from 
the lamp, it would show that the interval of passage was 
less than the time required to make a motion with the 
screen. This interval might have been reduced almost 
indefinitely by having both lines of sight as near together 
as possible. 

Had these improvements been made, the Academicians 
would have had, in principle, Fizeau’s method of measur¬ 
ing the velocity of light by the toothed wheel, a tooth 
being represented by the screens. To realise tne princi¬ 
ple more fully, the two lines of sight should have been 
rendered absolutely coincident by reflection through a 
telescope. It docs not, however, appear that any effort 
to put the question to a severer test was made until the 
subject was approached from a different point of view. 
It was probably considered that the passage was absolutely 
instantaneous, or, at least, that the velocity was above all 
powers of measurement. 

The subject was next approached from the astronomical 
side. In 1676 Roemer made his celebrated communica¬ 
tion to the French Academy, claiming that observation of 
the eclipses of the first satellite of Jupiter did really prove 
that light required time to pass through the celestial 
spaces.^ He found i im. to be the time required for light 
to pass over a distance equal to the radius of the earth’s 
orbit Dominique Cassini, while admitting that the 
hypothesis of Roemer explained the observed inequality, 
contested its right to reception as an established theory, 
on the ground that the observed inequality might be a 
real one in the motion of the satellite itself.^ 

Continued observation showed that the time assigned by 
Roemer for the passage of light between the earth and sun, 
or ** the light equation ” as it is briefly called, was somewhat 
too great. In 1809 it was fixed by Delambre at 493*23., 
from an immense number of observations of eclipses of 
Jupiter’s satellites during the previous 150 years. This 
numberhas been received as a definitive result with adegree 
of confidence not at all warranted. In 1875, Glasenapp, 
then of Pulkowa, from a discussion of ^1 available 
eclipses of Jupiters first satellite between 1848 and 1870, 
showed that results between 49fis. and 501s. could be 
obtained from different classes of these observations by 
diffeftnt hypotheses,® 


Paris tome {. p. aiz, end tome x. p. S75. 

/M torae riil p, Poitg^naaitffiCswJ^AU aer PA^snlt, p. 656) quotes 
Manildi as swo contestma kuefner'sexplanadon on the jpoutidthat astmiUr 
loetn^alUy sh^td be on iho porition 1 a his prbit. 

Tbe. Kipaaa Mfs, ^keta vfM ftuU« cotVoOt, the only iulacy bring tbe 

hi the Rusriaa langiisge 
hoc never become genemoy 


) Y|U» til G)M«ha|i!p'« ^ publisiHrd <oi 
M dkseitaik^ and m conifetiuvthoe 
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Ab iwt a traca of Delambrc*s investigation femaitis in 
ptmiy and probablj^ not in manuscript, it is impossible to 
sutoct it to any discussion.^ 

The discovery of aberration by Bradley afibrded an 
independent and yet more accurate method of determining 
the light equa^on. We call to mind that the latter con¬ 
stant, and that of aberration, are not to be regarded as 
independent of each other, but only as two entirely 
distinct expressions of the same result. The constant of 
aberration gives a relation between the velocity of light 
and the velocity of the earth in its orbit from which, by a 
very simpile calculation, the time required for light to pass 
from the sun to the earth may be deduced. 

It is remarkable that the early determinations of the 
constant of aberration agreed with Delambre’s determi* 
nation of the light equation, although we now know they 
were both in error by an amount far exceeding what was 
at the time, supposed probable. Struve’s value, 2o"'i^5, 
determined in 1845 from observations with the prime I 
vertical transit of Pulkowa, has been the standard up to j 
the present time. The recent determinations by Nyr< 5 n 
being founded on a much longer series of observations 
than those made by Struve, and including determinations 
ivith several instruments, must be rcgaixled as a standard 
at present His result is :—® 

Definitix^e value of the constant of aberration = 2o"‘4g2 

± o'^^ood. 

At the time Struve’s result was published there was 
an apparent difference of i per cent between its value 
and that of the light equation detennined by Dclambre. 
The question then naturally arose whether the light 
equation, deduced on the hypothesis that the tangent of 
the angle of the constant of aberration w’as the ratio of 
the velocity of the earth in its orbit to the velocity of 
light, might .not need correction or modification. This 
jt^uestion cannot yet be considered as definitely settled, 
since the modifications or corrections might arise from a 
variety of causes. One of these causes is connected with 
a ve^ delicate question in the theory of the luminiferous 
medium; a Question which can be most clearly under¬ 
stood when placed in the following form It is a result 
of optical principles that a ray falling perpendicularly 
upon the bounding surface of a refracting medium retains 
its <hrcctioTi unaltered. Now, if this surface is carried 
along by the motion of the earthy and the light comes 
from a star, and it is desired that this surface shall be 
so directed that there shall be no refraction, must it be 
placed perpendicular to the true direction of the star as 
freed from aberration, or to its apparent direction as 
affected by aberration ? The difference of the two direc¬ 
tions may exceed 20'', and since the index of refraction of 
glass exceeds 1*5, there w^ll be a difference of more than 
10' in the direction of the refracted ray, according as we 
adopt one or the other hypothesis. Assuming that the 
standard direction would be perpendicular to the true or 
absolute direction of the star, it is easily shown that the 
constant of aberration determined in the usual way would 
be too large by a quantity depending on the ratio of the 
thickness of the objective to the focal length of the tele¬ 
scope. In an ordinary telescope the difference would be 
nearly one-hundredth of the total value of the aberration, 
and would, therefore, closely correspond to the discre¬ 
pancy between Dclambre’s result from the satellites of 
Jupiter and the modern determinations of the constant 
of aberration. The question of this particular cause was 
set at rest by Airy’s experiments with a telescope filled 
u^ith water, which showed that the result was independent 
of the thickness of the objective, and, therefore, that the 
apparent direction of the star was that on which refraction 

ae^rdance with the undulatory theory of 
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we suppose the hypoth^hid enflty 1^^ 

niferous medium to be a suwenee, part , 

has its own definite locatioh iki space, theiQ m 

must conceive that another utiknown quality thajr 
into the problem, namely, the motion ^ me l^v«^ 
bodies through this medium. We have rdative mo 00 na 
in the solar system, exceeding 5^ kHometres per 
and possibly greater relative motions among the stars. 
Now it is clear that the heavenly bodies cannot all be at 
rest relative to the medium, but must move through it 
with velocities at least of the Order of 50 kilometreS/per 
second, and possibly greater without limtt, since it is eon* 
ceivable that the whole visible universe might be moving 
in a common direction rcUtive to the medium. 

It is easily seen that if we suppose tlie velocity of (he 
earth, through the medium, to have a small ratio, a, to the 
velocity of light, then the obscr\cd constant of aberra¬ 
tion may be altered by an amount found by n>uUiplying 
its value by a quantity of the order of ma^itude of a. 
This alteration would be entirely insensible if the earth 
does not move through the medium with any greater 
velocity than it docs around the sun, since the value would 
then be only vnJrtio- remarkable that to far as yet ,. 

investigated every optical effect arisingfrotn such a motion,, 
which could be measured on the surface of the earth, is 
of the order of magnitude of the square of a. Thus, no 
phenomenon has yet been discovered which can be traced 
to the motion in question. 

Assuming that there is no general motion of the solar 
system through the ether of a higher order of magnitude 
than that of the relative motions of the fixed stars to each 
other, and that the ordinary theory of aberration is corrttct, 
there will be three constants between which a relation 
exists, such that when any two are found the third can be 
determined. These constants are:— 

1. The distance of the sun in terrestrial units of 
measure; 

2. The velocity of light in units of the same measure; 
and 

3. The constant of aberration, or, which is supposed to 
be equivalent, the light equation. 

Until our own time the first and third constants Were 
used to determine the second. From the fact that light 
required about 500 seconds to traverse the distance from 
the sun to the earth, and that the distance of the sun was, 
as supposed, 95,000,000 of miles, it was concluded that 
light moved 190,000 miles per second. The hopelessness 
or measuring such a velocity by any means at the com-^ 
mand of physicists was such that we find no serious 
attempt in this direction between the date of the futftte 
effort of the Florentine Academy, and that of the 
researches of Wheatstone, Arago> Fi^au, ahd Fou^Ult 
nearly two centuries later. One of the most ^rious 
features presented by the history of the subject is 
two entirely distinct methods, resting on different prind^ 
pies, were investigated and put into operation atmiairt 
simultaneously. The revolving mirror of Wheatttbne^ 
and its application to determine the duration pf the * 
electric spark and the velocity of electricity, come ffrrt in 
the order of time. But, before this ingenious 

of light, Fiseau had invented his tpOlhod wheelv'by 
the same object was attained. , . 

FUeou’s paper op the shhtfeot was presented ep the 
Academy Ot Sciences on July «3ii have 

shown that his nfethod and that of Oalileo- lift 
men tally upon the same pthicli^e. The. ^ 
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^ from tbi^ ^ mwM be refleetsed difectly 
B^jr meens ol a trensmiwt ^fis, iiiced in tbe 
la th twgie of 4$^^ a beam of light was sent 
secotid»axid, on its return 
a total distance of 17 kilometreSf could be 
seiBO ;aa a star by an eye looking through the hrst. 
,A)ougS^ the eye-piece of the latter a revolving wheel, 
with ygo teeth cut upon its circumference, was fixed in 
such a way that the beam of light both in going and 
oopdbg had to pass between the teeth. When the wheel 
was set so that the tooth was in the focus, the beam would 
be entirely cut off in its passage through the telescope. 
Changing the position of the wheel trough half the 
^ce between the middles of two consecutive teeth, the 
l%ht would go and come freely between the teeth. When 
the wheel was set in revolution a succession of flashes 
would be sent out If, on the return of each flash, a tooth 
was interposed, it would be invisible to the eye looking 
through the telescope. Fizeau found that with a velocity of 
I2'6 turns per second each flash which went out was on its 
return cut off by the advancing tooth. With a velocity 
twice as great as this it was seen on its return through 
the opening next following that through which it went. 
With three times this velocity it was caught on the second 
tooth following, and so on.^ 

This experiment of Fizeaii was soon followed bv the 
application of the revolving mirror of Sir Charles Wheat¬ 
stone. Shortly after measuring the duration of the 
electric spark this investigator called attention to the 
feet that the same system could be applied to determine 
the velocity of light, and especially to compare the velocities 
through air and through water, in 1830 the subject was 
taken up by Arago, who took pains to demonstrate that 
it was possible, by the use of the revolving mirror, to 
decide between the theory of emission and that of undula¬ 
tions by determining the relative velocities in air and in a 
refracting medium. 

The, dtfliculties in the way of securing the necessary 
velock^s of the mirror and of arranging the apparatus 
were auch that Arago never personally succeeded in 
carrying out his experiments. This seems to have been 
done almost simultaneously by Foucault and Fizeau 
about the beginning of 1850. Both experimenters seem 
to have proceeded substantially on the same principle and 
to have reached the same result, namely, that the motion 
of ligli^t through water was slower than through air in the 
invert proportion of the indices of refraction of the two 
media,* , 

Ah important and most necessary modification of 
Arago's plan was made by these experimenters. As 
originally proposed, the plan was to send an instan¬ 
taneous flash of light through water and through the air, 
and to receive it on the revolving mirror and determine 
the relative deviations in the positions of the images 
produced by the two rays. This system would, however, 
DC map^lichble to the measurement of the actual time of 
trsmsmiaaioD, owing to the impossibility of making any 
between the time at which the flash was 
trangt^j^jL and that at which it was received on the 
Jhirror. ' This circumstance would, indeed, have rendered 
tte actual realisation of Arago's project nearly impossible 
for the reason that the flakes of light, seen through the 
would have reached the mirror at every point of 
Its l aud only exceedingly small fraction of 

bouH ihave been reflected to the eye of the observer. 


was speedily overcome b^y Foucault and 
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Ffreau by a most in^ious arrangement^ of eoual import¬ 
ance with the revolving voirror itself. Instead of sending 
independent flashes ^ light to be reflected from the 
mirroi|, a continuous beam was tot reflected from (he 
revolving mirror itself to a flxed mirror, and returned 
feom the fixed mirror bade on its own path to the revolving 
one. A succession of flasims was thus emitted as it were 
from the fixed mirror, but their correspondence with a 
definite position of the revolving mirror was rendered 
perfect. Moreover, by this means, the image was rendered 
optically continuous, since a flash was sent through and 
back with every revolution of the mirror, and after the 
velocity of the latter exceeded 30 turns per second, the 
successive flashes presented themselves to the eye as a 
perfectly continuous image. 

It was not until 1862 that this system was put into 
operation by Foucault for the actual measurement of the 
velocity of light through the atmosphere. A new interest 
had in the meantime been added to the problem by the 
discovery that the long-accepted value of the solar parallax 
was too small, and that the measurement of the velocity 
of light aflbrded a method of fixing the value of that 
constant. The central idea of the method adopted by 
Foucault was that already applied in comparing velocities 
through different media. The element sought is made to 
depend upon the amount by which the revolving mirror 
rotates while a flash of light is passing from its surface to 
the distant reflector, and coming back again. As the 
details of Foucault’s method will be best apprehended by 
a comparison of them with those adopted in the present 
investigation, a complete description of his apparatus will 
here be passed over. It may, however, be remarked, that 
what he sought to observe was not the simple deviation 
of a slit, but the deviation of the image of a reticule. The 
deviation actually measured was 07 millimetre, and the 
system adopted was to determine at w'hat distance, with a 
definite velocity, this amount of deviation could be 
obtained. His result for the velocity of light was 298,000 
kilometres per second. 

The next measures of the clement in question, were 
those of Cornu. The method which he adopted was not 
that of the revolving mirror, but Fizcau's invention of the 
toothed wheel. His earlier measures, made in 1870, and 
communicated to the French Academy in 1871, led to a 
result nearly the same as that of Foucault.^ This result 
was, however, not so satisfactory that the author could 
record it as definitive. He, therefore, in 1874, repeated 
the determination on a much larger scale and with 
more perfect apparatus. The distance between the two 
stations was nearly 23 kilometres, and therefore much 
greater than any before employed. He was thus enabled 
to follow the successive appearances and extinctions of 
the reflected image to the thirtieth order; that is, to 
make fifteen teeth of his wheel pass before a flash returned 
from the distant reflector, and to have it stopped by the 
sixteenth tootli. 

This method has a defect, the result of which is evident 
by an examination of Cornu’s numbers. It is that the 
extinctions and reappearances of the light as the wheel 
changes its speed are not sudden phenomena, occurring 
at definite moments, but are so gradual that it is difficult 
to fix the precise moment at which they occur. Of this 
defect the able experimenter was fully conscious, and his 
discussion of the disturbing causes which come into play, 
and of the amount of error due both to the apparatus, 
the observer, and to the method of eliminating them; 
form altogether one of the most exhaustive diScusHona of 
a fjhysical probletxu* But the uncertainties are not of 
a kind which adtnit of complete investigation, and it now 
appears that although his result was far superior in point 
of accayhey to that of Foucanlt, it was nevertheless in 
i^^cror by M>out bwij of Its whole amount. It was, in 






i»ct, )i^en reduced to a vacuum, 300,400 kilometres per 
Mcoad, while we may now regard it as well estahli^ed 
t]mt the true velocity is less than 300,000. 

The next determination of the velocity of light was 
that of Michelson/ whose result was 399,910 kimmetres 
per second. His investigation being a part of the first 
volume of the pifesent series need not be here discussed, 
but it is worth while to remark that his method seems 
far superior in reliability to any before applied. 

An attempt has been made by Messrs. James Young 
and George Forbes to improve Fireau^s method, by 
diminishing the uncertainty arising from the gradual 
extinction of the visible image.’ By the method of these 
experimenters the result depends, not upon the moment 
when the image disappears, but when two images, side 
by side^ are equal in brightness. This is effected by 
employing two reflectors, at unequal distances, but nearly 
in the same line from the telescope, to return the ray. 
Each reflector then forms its own image in the field of 
view of the sending telescope. With a regularly increas¬ 
ing velocity of the toothed wheel, each image goes inde¬ 
pendently through the same periodic series of changes as 
when only one mirror is used ; but owing to the unequal 
distance the period is not the same. If the speed of the 
mirror be carried to such a point that the aifference of 
phase in the two images is half a period, then one image 
will be increasing while the other is diminishing, and the 
stage at which the two images are equal would appear to 
admit of fairly accurate detemnnation. 

The distant reflectors were separated from the observing 
telescope by the Firth of Clyde. The distances were 
resrpectively 16,835 feet, and 18,212 feet. A study of the 
printed descriptions 01 their experiments gives the im¬ 
pression that the performance of the subsidiary parts of 
the apparatus was not such as to do justice to the method. 
The resulting velocity of light was 301,382 kilometres 
per second, and the difference between the extreme 
results of twelve separate determinations was 4000 
kilometres. 

I'be most important result of the work of these gentle¬ 
men, could it be accepted, would be the establishment of 
a difference between the velocities of differently-coloured 
rays. We may regard it as quite certain, from the 
absence of any change in the colour of the variable star, 

Persei, while it is increasing and diminishing, that the 
difference between the times required by red and by blue 
rays to reach us from that star cannot exceed a moderate 
fraction of one hour, it is quite improbable that its par¬ 
allax is mpire than o" i, and therefore probable that its 
distance is 2,000,000 or more astronomical units. The 
possible difference between the velocities in question can, 
therefore, only be a small fraction of the hundred-thou¬ 
sandth part of either of them. No apparatus yet devised 
would suffice for the measurement of a difference so 
minute, and we are justified in concluding that the phe¬ 
nomena observed by Messrs. Young and Forbes arose 
from some other cause than a difference between the 
velocities of red and blue rays. 

The present determination had its origin as far back as 
1867. In his “ Investigation of the Distance of the Sun,’’ 
published in that year, the author introduced some 
remarks upon Foucault*s nwthod, and pointed out the 
importance to the determination of the solar parallax of 
repeating the determination of Foucault on a much larger 
scale, with a fixed reflector placed at a distance of three 
or four kilo.netres.® 

From that time forward the subject excited the atten^ 
tion of American physicists, several of whom formed 
plans, more mr less definite, for executing the experiihenis;. 
As, up to the year 1878, no important steps in this dtrec- 

' AtttVIuMiori PtiFtfiof theAm«rican Kphemeris/^ voL i purtlfi, 
to en ennr ip ofte of the oormeiions the wu aiveA Ml 

k.bnetreB, . , * 

^ WpkMgtoii jbfforvailone, 1S65. AOT^^x it. 


lion had boen taken, ^ author, in 
brought Ae ful^ect before the ^ 

Sdeaees, ^ith the view of elkSting fbwp that body 
exprOssfon of opinion upon the propriety of asking thp 
Government to bear the expenses of the work. The 
subject was referred to a Select Committee, who, in Januaiy^ 
1879, made a favourable report bn the sumect, whidi Was 
communicated to the Secretary of the Kav^ Oh fhe 
recommendation of the Secretary, Hon. R. W* ThonipsOO|, 
Congress, in March foUowing, made an appropriation of 
#5000 for the purpose, and the author was charged by the 
Department with the duty of carrying out the experi¬ 
ments. 

In the meantime it became known that Mr. Michelson 
had made preparations for repeating Foucault^s deter** 
mination at his own expense, with the desirable improve¬ 
ment of placing the fixed reflector at a considerable dis¬ 
tance. But before the reliability of Mr. Michelson^s work 
had been established, the preparations for the present 
determination had been so far advanc^ that it was not 
deemed advisable to make any change in them on account 
of what Mr, Michelson had done. The ability shown by 
the latter was, however, such that, at the rei^uest of the 
writer, he was detailed to assist him in carrjung out his 
own experiments, and acted in this capacity until Sep¬ 
tember 1880, when he accepted the Professorship of 
Physics in the Case Institute, Cleveland, Ohio. After the 
departure of Mr. Michelson his place was taken by 
Ensign J. H. L. Holcombe, U.S.N., who assisted in 
every part of the work to the entire satisfaction of the 
projector until its close. 


PANCLASTITE 


D r. SPRENGEL has sent us a reprint of a note sent 
by him to the Chemical News on this subiect. After 
showing that these new explosives, so named by Mr. Turpin, 
are not original, he continues 
'* The * beau id^al * of a detonating explosive is a mixture 
of 8 parts (88*9 per cent.) of liquid oxygen and 1 part (iri 
per cent.) of liquid hydrogen. 

In my paper of 1873 1 say, p. 799 —* On rcferri^ng to 
the foregoing table the reader will be reminded that pet* 
oxide of hydrogen is the highest oxygen compound known, 
while nitric anhydride is the compound which contains 
the largest amount of oxygen available for combustion 
(74 per cent). But as this compound, as well as the next 
two, nitric peroxide (69*5 per cent, oxygen) and tetranitro- 
methane (05-3 per cent oxygen) are ; at present: on 
account of their nature and their difficult pteparationy 
mere chemical curiosities, my attention naturally turned 
to the fourth, to nitric add (63*5 Mr cent, oxygon), which 
is a cheap and common article oTcommerce/ 

“ Now, when Mr. Turpin*s attention turned to the seco^ 
oxidiser on my list—to nitric peroxide—he found thatthis 
substance does not corrpde metals, such as iron, copper,, 
and tin under 356'* F. (180^ C.); and further,-that epmj- 
bnstible liquids, such as petroleum, carbon bisulphide^, and 
nitro-benzene are readily soluble in nitric peroxide Wiih- 
oHt rise of tempierature. The$e arc valawie 
first noticed by Mr. Turpin. . . , 

What was formerly a cheitucid curiosity is now m 
article of commerce. Nitric pthixide may be 
to-day at eighteenpence the pound, and 1 seo ws^ kpo 
means of producing it a great^deal nK»re cheaply^ Nitric 
peroxide is a yellowish liquid, heavier than water tegn 
«* 1*451), and boife at 71* pOihut tbay ha kMp1ct< 
ether or similar volatile %uids. In France it is sent 
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th«r i6'4]Min$ of bemene require 5^*9 parts 
<»f oH^giqii lor the oxidatiun of their cetbon and nydrogen 
tOjCOTj^acidend wgter. This oxidation or combustion 
take$ piece at the moment of explosion at the expense of 
the parts of oxygen^ contained in the rest of the 
mixj^ure^^-^e8t*6 pans of nitric peroxide. No other ex¬ 
pletive now in use (including blasting gelatin) contains 
weight for weight a greater amount of combustible matter, 
and as an explosion of t^se bodies is simply a sudden 
combustion, 1 again beg to draw attention to the fact that 
the oxfhgen avalfable for combustion in gun-cotton is most 
probably not more than 32*3 per cent, and in nitro¬ 
glycerin 42’3 per cent.^< while in this case we have with¬ 
out a doubt 50*8 per cent. Hence no other explosive now 
in use can rival this and similar mixtures in power, as 1 
published in 1873. They still remain the most powerful 
explosives known. 

“ It hardly need be said that an explosive of this nature 
consists of two parts—an oxidising and a combustible 
s^ent—and that Mr. Turpin with the same naivete lays 
cuiim not only to the first, but also to the latter half of 
the subject. 

None of my jyi^^-explosivesare licensed in England, 
though many of them, when mixed, are much less sen¬ 
sitive to concussion than common gunpowder. 

*Mn April 1884 the French military authorities were 
busy near Rochefort with shells of the ^systfeme Turpin.' 
These shells, $0 my informant said, were made of such a 
size, and possessed such a prodigious power, that a ship | 
struck by one of them would inevitably be sent to the 
bottom of the sea, even were she the strongest ironclad 
adoat. It is devoutly to be hoped that those whose office 
it is to provide for the defence of the British Navy wilt 
be ready in the hour of need to serve out shells, filled 
with an explosive of equal force or better still with some¬ 
thing superior, approaching more closely the *beau 
iddal.' ” 


Mit VERBEEK ON THE KRAKATAO DUST 
GLOWS 

A S it appears from the letter of Mr, Douglas Archi- 
bald in Natuke of April 39 (p. 604 ) that some 
doubt exists as to the quantity of volcanic dust ejected 
during the Krakatti!) eruption in 1883, it may not be in- 
oppoiTtune to give an abstract of what Mr. Verbeek—the 
best authority on the subject—says in the second part of 
his book. The mistake in the number of cubic kilo¬ 
metres—which Dr, Riggenbach or his critic magnified 
from x 3 into 150—may possibly have arisen from the 
comparison Mr. Verbeek draws between the quantity of 
volcanic substances ejected by the Tambora in 1 Si5 and 
that ejected by Krakat^. 

Junpuhn estimated the quantity of ashes ejected by 
the Tambora in Sumbawa at 318 cubic kilometres, but 
Mr. Vcrl^dc reduces it by calculation to about iSo> 
though adds that the data are insufficient to form a 
really cdHtect estimate It is ceruini however, that 
the quantity was considerably larger than that ejected 
by Krbtetao. To calculate this quantity Mr. Verbeek 
njade dbservatious everywhere on the islands and 
the coasts of the Straits of Sundaj while the 
thicimeiiia of the ashes which fell into the sea was 
aceording to the difference in the depths 
of tm oha and after the eruption, a difference which 

and amounts in some {uaces to 40 metres, 
u W ISTherever some doubt exists for want of 

pretib^aochfnte Mr. Verbeek gives 




otiX ^wU udliwdfef wwit ofM* 
y b aiy Mint <4 tS7i| .and wrM rapr viMup aa«r ^ 




ewtipt tS/ij and vvrUM lepr yWup ^ 


the lowest figures. These observations are all illustrated 
maps. Mr. Verbeek estimates the quantity of ejected 
material which fell round the volcano at 18 cubic kilo¬ 
metres at least. The possible outside margin would, 
however/ not exceed 3 cubic kilometres. Of this 
quantity, two-thirds, or i3 cubic kilometres, lies within 
a circle with a radius of 15 kilometres drawn round 
Krakat^, one-third, or 6 kilometres, outside it. Of the 
finer ashes a large quantity were already, during the first 
three days, blown into the sea, as appeared from observa¬ 
tions made on ships ; and Mr. Verbeek assumes that 
considerably less than t cubic kilometre remained floating 
in the upper regions of the atmosphere. This quantity 
would correspond to a layer of o 002 millimetre thickness 
divided over the whole surface of the earth, or of 0 004 
millimetre over the temperate zones only. 

Such an infinitesimally thin layer could hardly have 
been the principal cause of the atmospheric phenomena. 
They must be accounted for in a great measure by 
the large volume of aqueous vapour decied by 
Krakat^), the amount of which lies, unfortunately, 
beyond all calculation. We have to deal with two dis¬ 
tinct phenomena, as Prof. Michie Smith also has shown 
by the two different spectra, and these phenomena had 
different causes : thus, the blue and green tints of sun 
and moon, which were spe:ially observed during the first 
month after the eruption, and only in places close to the 
equator, must be principally ascribed to the solid particles 
in the volcanic ash-cloud, as various observations have 
shown that these are the main cause of the special ab¬ 
sorption of the rays of light by which the sun appeared 
blue and green ; the aqueous vapour may have increased 
the phenomenon, for it is known that the sun can look 
bluish through mist, It cannot be said to be a proof 
to the contrary that Mr. Lockyer saw the sun green 
through the steam which escaped from the funnel of a 
steamer, for probably a quantity of ash and soot-particles 
escaped from the funnel at the same time, and it is possible 
that the sun appeared green from that very fact. The steam 
was thus in the identical condition of our volcanic cloud. 
It was only in the beginning after the eruption, before 
the ashes had spread very far, and when, therefore, their 
density was greater, that they were able within a limited 
space to give green tints to the sun. This phenomenon 
ceased when the ashes were dispersed further round the 
globe—in the northern hemisphere by the south-west, in 
the southern hemisphere by the north-west winds—and 
when probably also a portion of them fell gradually on 
the earth. 

The crimson after-glows which soon followed the erup¬ 
tion were observed at the same time over a much larger 
area than that within which the blue and green sun was 
seen at successive periods, and they are believe<l by Mr. 
Verbeek to have been caused mainly by the masses of 
aqueous vapour thrown out by Krakata'b, and which formed 
the greater part of the volcanic cloud. This vapour, after 
condensing and freezing in the higher and colder regions 
of the atmosphere, produced the remarkably beautiful 
sunsets, while the asiies may have intensified the pheno¬ 
menon, besides serving as a centre of condensation for 
the vapour, The real cause of the crimson glows was 
therefore probably the same as that of the evening red, 
their intensity being a consequence of the extraordinary 
quantity of vapour in the upper regions emitted by 
Krakatifo. 

THE PARIETAL EYE OF HATTERIA 

S OME little time ago^ whilst engag^ in work upon 
Hattersa puneMaf 1 found a curious sense-organ 
embetUed in the substance occupying the parietal fora¬ 
men, but vms unable at the time to examine the specimen 
fUrthet'M^foley has kindly directed my attention 
to a tiiort paper pubhshed in the Emlogiseher Anstetger 
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for ttarch 29, by Von Henri W. de Graaf, ^^Eur 
Anatemie nnd Entwicl^ung der Epiphyee ble Am^foiei^ 
uhd Rnprilien " wherein are described briedy (1) the de- 
velofNttt^ of the epiphysis, and (2) the structure of this 
part in the adult animal in certain amphibia and reptiles* 
An examittation by means of sections at once revealed 
the foot that in I^atteria the epiphysis becomes modified 
in a manner mofe interesting than that found by Von 
Graaf to obtain in Anguis fragiHs —the most modified 
form described by him. 

The epiphysis apparently arises as a hollow outgrowth 
from the roof of the third ventricle (region of thalamence* 
phalon), and in both amphibia and reptilia becomes 
divided into two parts—a proximal one remaining in con* 
nection with the brain, and a distal bladder-shaped 


ftructum-^^he becoming in 
seporhted frcun each mhen In Amjt^ 

Graaf finds that the diatal pait losm^ ml eomfodim wm 
the brain, and develops Into, a stroetuire reBehfofing e 
highly ot^nised invertebrate eye wi^, however, the 
important and curious exception that no herve it present 

In Hatteria a still more interesting modificgtu^ tahes 
place, the distal portion being, as in Angula, modified to 
form an eye ; but this, unlike that in the latter, is prO" 
vided with a well-marked nerve. 

Fig, 1 sliows the structure of the eye* t'be whole 
is enclosed in a capsule of connective tissue (C) ( ante*- 
riorly a lens (l) is present, composed of cells whose 
nuclei are very distinct The lens form's the anterior 
Ixjundary of a vesicle, the walls of which are formed 



from within outwards of the following layers:—(i) a (4), and (5), and in others to be connected in thdr 
layer which is not well marked (x), and which may pos* passage with the nuclei of these layers 
sibly be due to the shrinkage and clinging to the walls of However, I hope in a very short time to publish a 
the contents of the vesicle, fluid in life; (2) a layer of detailed account of the histofogicai structure of the 
rods (r) embedded in dark brown pigment, the pigment organ, * V 

being specially developed anteriorly at the part indicated ^e capsule containing the eye is filled posterforiy 
by the letter K ; (3) a double or even triple row (i N) of with connective tissue TC T), hi udtidt bmlm $m 
nuclei; (4) a clear layer (M) which scarcely takes stain, ramifies a blood-vessel ni^ikrh epters aJkmg Wkh 
add may be called the molecular ; and (5) an outer layer (Bv). 

(E of nuclei two or three rows deep. Fig* 2 represents sertneWHat diagimmetk^ a iMlbn 

Iltia itfucture will, so fair, be seen to correspond doiiely transverse to the parieiaw^en, showing la 

with thai af Anguis, ringfo e^dliesenad^ mtWstmdlfthhsie. 

fg^Posterioiiy a nerve enters the eye, the fibres spreatfiag the skih of the Md dttf WvwriM 

round behind the veriele; thp rods pmy be obaervba foramen, but 
giving ofif ppocesaea from their external ends, Which id up by a plug W 
some cases appear to pass right through the layers (3), spedalty dense 
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is t» the 

medt|fcM|l!^W% 'i wwik |Mad 'liMm ^Kaakof .'ItoDi 
the ff|y W wff0<i i 4 lMett|y m 0»i liite thalagyetwa^a te n., 

I hlMM M the nerve Itself ii^ the 

btaltulittt A iteagine that it can t^ewlhty. 

arise MtilMsttm a cranial nerve, being s^t^Ie and 
as just said, enveloped in the 
mateiMnaniiiig directly to the roof of the brain from the 
forantSlL : 

Theee tan be little dbubt that it re|n*efients the stalk 
coimMiiw the distal with the proximal outgrowth from 
the rddf m the thalamencephalon, this part having ap- 
parendy disappeared in ether reptiles and amphibia (so 
far as lis yet known)i | 

This being the case it is extremely interesting to ob¬ 
serve that another instance will be added to that of the j 
optic nerves in which an, at first, hollow outgrowth from , 
the bnttD becomes solid and transformed into a nerve, i 
and further that the latter, as in the former case, is con- ’ 
nected wUh an ot^n of vtsioiL 
Though it is dimcuk to hnagine what can be the use ! 
of the organ in its preseist state, seeing it is deeply ein- , 
bedded in connective tissue—so deeply as almost to | 



Fig. 3.^Tt^tiMivevte«ccLvon throush ^icral foramen of //a Uria 

ThepATt^ovr th« dottwJ jmvtitsituated withtu thu porieud rornmen. 


preclude die idea of its being affected by light—yet it is 
important as showing in the same animal eyes developed 
in both ikm vertebriwe and invertebrate type as regards 
the awangieimnt of 1^ layers. 

in emmection wjhb ikn subject^ it is perhaps of interest 
to polirt that in fdrmation of the paim eyes in- 
vagmatipb id form an pptic cup ti^s place, whilst 
appanab^l^y it does not do 90 in the case of what may be 
called A littV considerathm shows that 

the of ^ roirs depenets entirely upon 

thla M boill Chace they are formed upon 

the watt In the position correspond- 

ing td dT the.peui^ canal: but in the one 

tfhe auter wbI] of the 
outside'Of the 

optic ^ bmr' inabince they are 



place 


of waa the 

we :x^ aappose 
liaie fheJ^ha U sonant 
! modided ihtbthia 


I “fii^ tWs on the 


suxbiee ofWKWite to that on which the rods are devdo|)ed. 

In eonci^on :my thanks are due to Prof. Mtawiey fur 
IdatkmdnessindTawing iny attends to the atdiK^eCt, h^d 
to Mr. £, B, PoUhon, of Keble Coilegiei who 

kindly placed two apecimenB of Matteria at my disimsal, 
and to Mr. Beddard, of the Zoological Society, Ibr me use 
of another specimen. W. BAtBWlM SFEWCItR 

Anatomical Department, University Museum,, Qitibrd 

l<ldTE.^Smce writing the above I have found the eye 
present in several other lizards, notably in Igttana, 
Citame/etf vu/pxn's and Laceria and have traced 

the nerve into the proximal part of the epiphysis. 


ASTRONOMICAL PHOTOGRAPHY ^ 

COME attempts made last year at photographing the 
^ heavens by means of an instrument quite rudi- 
metstSE^ having yielded good results, the director of the 
Parrs Observatory gave orders for the construction of a 
special apparatus, the design of which is shown in the 
accompanying hgure (Fig. j). The mechanical part has 
been executed in a highly remarkable manner by our 
accomplished artist, M. Gautier; the abjective is our 
own production. 

This new instrument is composed of two telescopes in 
juxtaposition inclosed in a single metallic tube in the 
form of a parallelopiped, and separated from each other 
along their whole length by a narrow partition. 

of the object-glasses, with an aperture of 0*24 m. 
and a focal length of 3'6oin., is intended for eye obser¬ 
vation, and serves as a pointer. The other, with an 
aperture of 0 34 m. and a focus of 3*43 m., is achrotnatised 
for the chemical rays, and serves the purpose of photo- 
gnipliy. The optical axes of these two objectives being 
parallel, every sur kept in the centre of the field of the 
cye-piecc belonging to the first telescope produces its 
impression in the centre of the sensitive plate of the 
photographic apparatus. 

The equatorial is mounted in the form Called English, 
that is to say, the centre of the tube rests always in the 
polar axis of the instrument. This arrangement allows 
of a star being followed from its rising to its setting with- 
I out involving the necessity of bringing tljc instrument 
back to the vicinity of the meridian. Like a common 
equatorial it is furnished with hour circle and circle of 
declination, and with a clock movemexvt keeping the 
apparatus in operation for three hours wilkoatm& re¬ 
mounting. There are, moreover, independent very slow 
movements, whereby the axis of the t e te s ca y e can be 
kept on a Hxed point in the heavens, imtwMhsCAniding 
some slight irregularity in ilie movemoit of iShte dock- 
work, the orientatiun of the telescope, or ^le vanstaofus of 
atmospheric refraction. 

The photographic objective—the largest ever yet pro¬ 
duced—is formed according to a sunple achromatic 
system, and, though of an extrtrmely short focal length, 
is able, without the use of any diaphragm, exactly to cover 
the very considerable field 3^ diameter. 

Although but very recently mounted, this apparatus has 
idready availed for the performance of numerous tasks. 
On star photographs it is possible to distinguish traces of 
Stars of the 15U1 n^nitiuk, tooifeebly marked, however, to 
bear transficrence on The stars of the Htn magnitude 

are reprbdueed with a diameter of 1/40 of a miilunetre. 

It is oMous that such small pbmts might be Itahle to 
be confounded with the impurities of the sensitive coat¬ 
ing if the precaution is not taken to multiply the sta¬ 
tionary pdnts. Each star is foim^ by a ^rtmp of tlnee 
an equilateral triangle, each side of 
which ia M more thiim t /12 of a millimetre. To the 
naked' eye these three ptmts appear to sieige into one, 
but 6a caminiug th6m with the aid of a sonvewbat 
* Thwt. %n ttrdcttf by dib asoUiSi* H«iiry in 
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otil; iBstinctly, W it 
i^te ftU thit not b<}Mg} 

‘■^ a map, obtained by 
dwcito three hburs, mim: 

g ytf demai^d ^veral months of amil^s 
i <j^ntacy ptoGt^s. 

ilbifkiji^ i« the time of exposure re^uiaile to 
obtain-tte Maife of the etars.^ 
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Al! the above %urea represent a minimum. To secure 

f ood reproductians on paper the time of exposure would 
ave to be inore^aed threefold. 

The abbVti t^ihle shows that the time of exp^ure 
required m tahthg a star of the first, and that in taking a 
star of the laet magnitude differ from each other as 
I; t,ooopo 6 . (The relation adopted between the bright* 
nesses of two consecutive magnitudes is 2*$43.) 

Outaidothe construction of celestial maps, another field 
of study of itnpt^nce now created oy photography 
may be ci^, the discovery, namely, of the asteroMs^ 
The litUe starx fixing themselves on the plate as so many 
mathematical points, so to say, the planets are' dis> 
tinguis^ed tberorom, each by a little line perfectly defined 
indicating its proper movement in amount and direction 
during tlw rime of exposure of the apparatus. It is in 
this way we have already succeeded in obtaining the 
trace of a small planet of the i tth magnitude which by a 
small line oabre^ttely well defined gave account of its 
march aibi^'the fixed stars. 

It wifi be possd^le to study the itiovement of the 
satellites totaUd'their planet, and perhaps discover nfiw 


ones. 

The att 


of the double and multiple stars will be 
greatly laelitftmedV^^ photography will be equally avail* 
able in the Inve^qg^cm of the parallaxes. 

Finally, pbotbmetry must be adduced as one of the 
branches ;<^iistromnn which will now„be able to collect 
very vah^^ through the uliliaation of 

photogm^, 

it Is wohh while rsmatiriqg how this 
. „nce smibly enisiged the scope of 
^ In conse<^temM» of it we dab now obtain 
fill h sthr^ which ibstruxnentX ^ same open^ 

' id by |dk0^q|pph^^ of 

____ _ ^ thw invisibiUty. 

a';''- fit Prosper Hen^iy' 

- 

'Ths tookv^i*M'' 

"Pm ^ 

'1^ '**^'"**^ W ' gdMfafciwikW '-KihW* ■ 



^ Koyal Irish Academy is' celCbcating fixb centenaxy^hf its 
' foiOuhiitiou this week. ’ * 

j' 16x4 G1T.L, Her Majesty^s Astronomer at thq has . been 

^^laMNiridd Co^ponding Member , of the Impmial^ Academy of 
SCkoCeX of Petersburg^ 

Tgti ft%^^nth anniversary meeting of tlw geological 
Society Mras held on Thursday week* ' The chair waf thken by 
FroC Flower, LL.D.» F.R.S.^ the President The/neport of 
the Council on the proceedings of the Soriety dnrixitg the year 
was mad by Mr* P. L. Sclater, F.R*^., Secrete^ of; the 
Society! It stated that the number of F^ows on Deoembw 31, 
ifiSSi was. $193, showing a decrease of 6z as compared with the 
corresponding period in 18S4. The total receipts for 1885 had 
amounted to 25.809/. xor. i</., being a decrease of 3129/. as 
compared with the previous year. This decrease was mainly 
due to the falling off in the receipts under the head of admis* 
iions to Gardens, and in the amounts received for admission and 
composition fees from newly elected Fellows* The ordinary 
expenditure for 1885 had been 247593/* xir. 8 ^ 4 , agirinst 
26,539/. 4x. 1^. for 1S84. Besides that, an extraordinary ex¬ 
penditure of 491/. or. 6 J. had been inooited, which brought up 
the total eKpenditure for the year to 25,084/. I2r. 2 {f, The 
visitors to the Society's Gardens during the year 1885 had been 
659,896, against 745 > 4 fi^ In 1884. The Davis r^ctmres on too^ 
logical subjects, having been well attended during the past year, 
would be continued during the present season, begintiing with a 
lecture on ^•Pigs and their Allies,’’by Prof. Flower, LUD,, 
F.R.S., on Thursday, June 3» at S p.m. The number of ani¬ 
mals in the Society's (Collection on December 31 last was 3551, 
of which 756 were mammals, 1366 birds, and 429 reptiles. 
Among the additions mod^ during the past year 31 were 
apeoially commented upon as of remarkable interest, and in 
most coses new to the Society’s collection. . Ajbbut 36 species 
of mammas, 15 of birds, and 4 of reptiles hsid bred in the 
Society’s Gardens during the summer of 1885. The report 
concluded with a long list of the donors and their various dona¬ 
tions to the menagerie during the past year. 

With regard to the recent explosion of the 43-toit.gun, it is 
fortunate that it has happened without loss of life. Competent 
authorities, as seen from Col. A. Moncrieff's letter (which we 
reproduce from the 7 Vvi(fr) show that it could. How long 
are our gun factories to go on making guns oondenmed by 
easily-understood scientifie principles? *"Col. Maitlimd’a in¬ 
teresting piq)er read at the Koyol United Service Insritu- 
tibn on June 26, 1884,” Cql. MOherieff writes, ♦‘published 
the process adopted at Woolwich in settling the types of 
the new steel breech-loading ordnance/ for the British ser¬ 
vice, as well os the proportions of the new gtins on these 
types then in process of manufocture. Mr. W. Anderson’s in- 
vestlgiuions, published in a lecture read before the Society of 
Arts on January 29 * xS^S* »«xd also commented upon in the 
kf^turr ot February 6, 1885, clearly demonstrated that these 
guns were deficient in strength in front of the trunnions. It is 
..a remarkable fact that^several of the guns have now burst at the 
point and in the manner which could have been predicted by 
any one cbiishlt^ Mr. AnjlerWm's demonstrated results. As 
the sttbj^ I* :of rital imfkirtaace td the oountry, It would seem 
Wi^eeither 16 Hr. Anderson or occe^ his method and 
OoiWult liitti bii vkhable ierWeb in having discovered the pre* 
VjR|ling enoir ^ W most diMCttlt problem is too 

' khoM j/lt ^ thus be utilised abd acknowledged to the 
^ % treating a gun as a heat-eqgine 

^ aoommtj^ for, every part ofihe energy generated by the 
exj^lOs^ of lu^ Ini a wdentlic and complete 

manner^ prbv^ fiiat m mc^kl crusher gUngm from whihh tHe 
accepted curve of pressure is obtiUned are not to be relied on. 













Tb« Ibntt of Ae guns is adapte^l to ilafc curve of pressure ; that 
cur^e, as shown by Col, Maitland at the Royal United Sesfvice 
Institution^ is wrong ; the maximum pressure which is near the 
breech Islcnownt but with the slow-burning powder in a long gun 
the total pressure, and the maximum pressure at any point of the 
bore, has never been accurately determined, If Mr. Ander3on*B 
conclusions carefully arrived nt by calculation arc correct, these 
guns ant out of proportion between the trunnion^? and the 
inUxeJe, where the bursts have all taken place. Another branch 
of the same subject is the measurement of the energy of lecoil, 
of much importance in designing disappearing carriages. In this 
branch, I can answer for it, that Mr. Anderson's conclusions 
tally with the practical result—a sttti8fact<iry prjof of their cor¬ 
rectness. His discovery is of great practical value in making 
gun-carriages of nil descriptions, and has changed, once and for 
all, the previously acceiJted formvdac for the force of recoil given 
in the text-books, which often led to cosdy mistakes in cmstruc- 
tion. Mr. Anderson has Iwn trying, since the publication of 
his lecture at the Society of Arts, to induce the Government to 
test the correctness of his vieva by means of the Sebert veloci- 
meter, but without success. It must be .admitted that in deter¬ 
mining fco important a matter, one on which the efficiency of our 
ships and a large national expenditure depends, it should be the 
first desire of every one to secure without delay the highest scien¬ 
tific and practical experience within reach, and to consult men 
who have devoted special study and research to the subject/’ 

On April 30 there took place in Paris, at the Ministry of 
Public Instruction, a meeting of French astronomers. M. Faye 
was in the chair. It wm decided unanimously to build three 
photographing telesco))es. One of these is destined for the 
Algiers Observatory. The destination of the others will be deter 
mined upon when finished. The construction will take eighteen 
months. 

M. Janssen lias terminated the installation of the tubes for 
analysing the influence of the atmosphere on spectroscopic 
analysis, absorbing power, &c. Their length is 100 metres, and 
they can be filled with gas under a pressure of too atmospheres. 
The light is • supplied by a battery of 60 Bunsen elements. 
Experiments are conducted on nitrogen, oxygen, common air, 
Arc. 

IlEliR Pauz. von Ritter, who died at Basle, has left to the 
University of Jena a sum of 300,000 marks, to be employed for 
the furtherance of zoological studies. 

CanaDa’is nearly the only impf>rtant British colony without Us 
Government Botanic Garden ; the identity of its flora with that 
of the Northern United States rendering such an establishment of 
much le#« value than in most of our colonial possessions. But 
for some years l>ast leading Canadians interested in horUcullure 
have been exerting themselves for the csiabUshincnl of a Botanic 
Garden at Montreal. Through the co-operalion of the authori¬ 
ties of McGill College and the Council of the Montreal Plortw 
cultural Society, this object is now secured, and the “First 
Annual Report ” of the “ Montreal Botanic Garden ” is issued. 
The Garden is not yet in existence ; but a very favourable site 
of seventy-five acres has been secured in Mount Royal Park, a 
varied piece of ground admirably adapted for the purpose, on 
the slope of the beautiful mountain overlooking the city, from 
Which It derives its name, An Act of Incorporation for the 
“Montreal Botanic Garden Association'’ has been obtained, 
wherein the objects of the corporation are stated to be “ By the 
mediant of » Botanic Garden and other accessories, to promote 
research in forestry and economic botany, and advance the in^ 
terests of technic^ and general botanical knowledge.” Among 
the means eonfeAplated in the future for carrying out these 
objects wc are to see the establiidnneat of coura^ of jieer 
turns oh speciial dabjeets and a laboratory for gpeciiU reaea«^. 


We ivt$h every mcoeto ^ 

comtribtttionB in trees, ahnlbot and ' 

At the last general meatifltg of ^ Society,, Capt* 

Temple read a paper on ibe tcie^ of rolk*k»te> At CQa*^ 
elusion he referred to termmelogy* Folk4i>4!e, he aai^i hi a 
English compound, but there la a sad want of Sfs altematisw, if 
only for the soke of usefut and necesaacy dertvatives.. ' Folk¬ 
lorist and folkdoric are not pleasant forms, bat students have 
been driven to use both, He suggests some classicaily^forMed 
synonym, such as demology^ d^m&s 6 phyi or —the last 

for choice—capable of easy development Into passable deriva¬ 
tives, as being of practical use. Dogma has been appropriated 
already, or Uopmlo^y might, he thinks, answer, and demoting-, 
mology is too long. IMtohgy and didu^iohgy^ as the study of 
fanciful opinions, are also siigge.sted. 

In a recent article in La Ndii4rc M. Martel refers to a dis¬ 
covery which he has made in the prehistoric cnve> in Los^re. 
For fifteen years past Dr. Pruniires has proseCtUed his investi¬ 
gations into the dolmens and neolithic grottos of the gorges 
of the Taru, and has obtained some curious results on 
the fusion of a race of the age of polished stones and of an 
invading race of the Bronze Age. Last year in the cave of 
Nabrigas, M. Martel found in immediate contact with the 
remains of at least two skeletons of the Urs»t s^pela^m^ or great 
Quaternary bear, nine fragments of human skulls, of which one 
left superior maxillary had three teeth, and a piece of rough 
pottery, not tiirned in a UUie. Ibe questiem whether, in tli* 
Stone Age, man, the contetnj^oroiy of the reindeer and the great 
bear, waa actiuaintcd with thi use of pottery is much debated, 
eminent names being found supjjorting the negative as well os 
the positive. But (continues M. Martel] the curious pome about 
the present find is that fifty years ago, before the birth 0/ “ pre¬ 
history,” when the existence of even Quaternary man was con¬ 
tested, M. July found in this very cave of Nabrigas a fragment 
of a large vessel in contact with the skull of a fossil bear. M. 
Martel is strongly of opinion that the usual theory of the fortuitous 
contact of these objortx doc^ not apply here ; there is no trace 
of any disturbance, nor are any other neolithic objects fotmd,. 
the skull is in its natural i)osuion,-^for these and other reasoaa 
he is persuaded that fossil man of the palaeolithic age waa 
acquainted with the potter’s art. 

The fish-hatching season at South Ken^iinglon, accounts of 
which we have published from time to time, is now dmwing to 
a close, although there arc still half a roilUon fiy on view at the 
Exhibition which have not yet absorbed their 
The varitnis species of fish bred have been presemed by the 
National Fish Culture Associatiott to public waters in the 
vicinity of London and in the country, whilst the Fishery of the 
Association baa been wcU stocked with fity- 

The Thames Angling Preservation Society, which is ever 
ready to secure freah stti>pUcH of fisli for the Thames, bavelflffeely 
netted one of the ponds in Kew Gar4«tts for this purpo^ 

During the present week large oansignmentB of fixh have 
arrived at the aquarium of sN Colpnial tmd Indian Eafoi^Uioii 
from the southooaat and NorthSeo. the latest arrivals t!W»Wt 
of cod, lings, haddocks, crustaceans of yazions species, grey 
moQeb bream, and Solmonidm^ A AsOensipn turtle ^ 
also arrived in the trojdcal deporimentf fneosuring 4I feet by .$ 
foet. Conoideriitg the.pvptnactad perfod it obi of the\ipaw 
dnrh^ traiuHt^ he condition on befog plbced ip the Ofomfolk 
tank did iK^ evidoBCp Adghijfot 
which i* another oiT the 

possessed by tyaspochp^ the . 

forge ^emmens of i|he green and baWksb^l kfod^ wli of ,, 

««ett fo goodlfoo^ 
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la poa^iiijt^r ta the teiik in a mima- 
the imle reet nehtn out of water. A ooih 
eigaatcmf of turtle eggs is expected this week» which will be laid 
out la the hatchery on arrival for the puri>0ju! of iucabation. 
Soihe^est Indian tOTtoiaes have |nst ariived^ together with a 
adectiou iinakes and lizards^ which form interesting exhibits. 
In coa^quenoe of the inability of the Royal Commissionm to 
obtain Indian and Colonial fishes, the National Fish Culture 
Association have taken the matter into their own hands, and 
have tpade arrangements u ith the Zoological Society in Calcutta 
and other bodies for supplies of tropical and other piscatorial 
ii})ecimens, uo that the aquarium will be supplemented with many 
rare and Important specimens, 

Mr, Otis T. Mason’s account of the valuable Guesne col^ 
lection of antiquities in Foint-£i-Pitre, Guadaloupe, which ap* 
peared in the Smithaonian Report for 18S4, has recently been 
issued in separate form, The collection originated with M. 
Mathieu Guesne, whose series of Carib stone implements 
attracted considerable attention at the Paris Exhibition of 1867. 
Since then it has been continued, and all but completed, by the 
son, M. I .ouis Guesne, who has devoted nearly twenty years of 
assiduous labour to the task of rescuing from destruction all 
existing relics of the ancient Carib race in the Island of Guada¬ 
loupe. He has also apj^lied his artistic skill to the illustration 
of these objects, filling two large albums with aquarelles in 
natural size and colour of all the types in his museum. From 
these sources Mr. Mason has mainly compiled the present 
account, which is enriched with no less than 215 carefully pre¬ 
pared woodcuts of the Point-i^-Pitre collection, and of a few 
others introduced for the puq)ose of comparison, and to supply 
omissions in West Indian archaeology. The collection includes 
i-jughly-worked stones, indicating an industry in its infancy ; 
and others so perfectly finished that it would be diOicuIt to im¬ 
prove upon them either in design or workmanship. Rut all 
alike 1>elong to what would be called the Neolithic period in 
Furope ; all the stone implements are polished, and there is not 
a single object of this class formed solely by being cliipped. In 
fact, the volcanic materials of which they are made cannot be 
worked by chipping, like flint, quartz, or obsulian. Some, 
especially, of the axes are so small that they seem to belong to 
a race of pigmies, while others are so large and heavy that they 
suggest a generation of Titans rather than of human beings. 
Resides the movable objects, mention is made of enormous 
stones carved with strange designs resembling those described 
by Mr. Im Thnrn in British Guiana, some so high up ns to be 
almost out of reach, others close to the ground or buried under 
the surface. Similar inscribed stones occur in the beds of rivers 
in the Island of St. Vincent, the last refuge of the Caribs in the 
West Indies. 

Hkrr Sch6ykn, in a paper recently reprinted from the 'IVans- 
nctions of the Scientific Society of Christiania, describes a 
form of dkease affecting the roots of growing barley, through 
which thefamiers to Norway have of late years been suffering 
extensive Joss. Conttary to the common opinion that the ravages 
due to thU blight—which ia popularly known as ** Krog,” crook, 
from the form of the deposits—were produced by an insect, 
H«t maintains that this special barley-i>e$t fe a micro¬ 

scopic Tociad worm, of the genus Tylcnchus. After describ¬ 
ing the appearance and Character of tlm parasitic germs, 
which am . dep^fted at the extremities of the roots, 
tMr piwfenqe speedily manifests by the wither- 
and des|j^ Of the stalk before the grain can be set, he 
to fact that iimiUr deposit* have been 
wets of, the blad^grMs so 

ak weRaa the l^pr^egiatt, ppaat^v This 

fanportance 


saftered most seveHy from the ^'Krog/' the aftected fields are 
in close vicinity to extensive tracts of Efymus ervearis. He 
proposes to* continue his observations next summer with special 
reference to this point, but in the meanwhile he recommends as 
the only remedy available for the present that barley should not 
be re-sown 00 ground where the disease had manifested itself in 
the preceding season, nor in any locality where Elymns abound^. 
He finds that the bladder-Uke egg-cases of Unchus kerdd 
can be thoroughly desiccated without destroying the inclosed 
worms. 

SOMS interesting statistics of the Japanese press have lately 
been published in the Oesierrdchisch^ MoncUtscHHfl fur dm 
Orkntf in which the newspapers and periodicals of Japan are 
arranged according to the subjects with which they deal. It 
appcaiH that 37 publications are devoted to matters connected 
with education, and that thc'e have a total circulation of 42,649 
per month. There arc 7 medical papers, with a monthly circu¬ 
lation of 13,514 ; 9 relating to sanitary matters, with a circula¬ 
tion of 8195 ; 2 on forestry ; and 2 on pharmacy. There are 7 
devoted to various branches of science, with a circulation of 
2528 \ but to these must be added 29 engaged in popularising 
science, with a total circulation of 70,666. 

The additions to ilie Zoological Society’s Gardens during the 
past week include a Purple-faced Monkey {S€mn4>piikttHS Imeo^ 
prymnut 9) from Ceylon, presented by Mrs. Larkins ; a 
Brazilian Tree Porcupine {Sphingurui prehmAlii) from Brazil, 
presentc<l by Mr. J. E. Wolfe ; two Sloth Bears {Melursus 
ursifuis 6 9) from India, presented by Mr. H. Mainwaring; a 
Burmese Squirrel {Snurus ntrvdorsalis) from Burmah, presented 
by Mr. C. Croft on Black ; a West Indian Agouti {Datyproc^a 
rriVum) from West Indies, presented by Dr. A. Boon, F.R.C.S.; 
an Orange-thighed Falcon {FnUo /useo^titru/fsems) from Chili, 
presented by Capt. W. M. F. Castle, R.N. ; five Senegal 
Parrots {r<foaphalus sent^aiu^) from West Africa, presented by 
Mr. R. B. Sheridan; two Kestrels ( Tinnunrutus aiaudarius)^ 
British, presented by Mr. J. S. Malcolm ; a Wedge-tailed Eagle 
{Aqitihi audax) from Australia, presented by Mr. R. B. Colvin; 
.1 Tubercidalcd Iguana {If^itana tnhercnhita) from West Indies, 
presented by Mr. D, Morris ; seven European Tree Frogs 
arbor€a\ P^uropean, presented by Mr. Thompson Hudson ; a 
Californian C^uail {Callip^pla caltfornUa) from California, aHei'- 
ring Cull {Larus ar^eninius), British, presented by Miss Hodge ; 
a Two-banded Monitor (Karo««r sahtaior\ two Rat Snakes 
{Ptycts murosa)^ an Indian Cobra [Noia tripudiam) from Ceylon, 
presented by Mr. Carl Hagenbeck ; a Moorish 'Poad {Bufo 
mauritanicn) from Italy, a Green Toad {Bufo viridh) from 
Malta, presented by Mr. Alban Doran, F.R.C.S. ; two Greek 
Tortoises {Testwia gr(e(d), European, presented by Admiral 
Mellcrsh ; two Common Vipers (Vipfra hrHs)^ British, pre¬ 
sented by Mrs. Mowatt; a Small Hill-Mynah reHi^osd)^ 

from Southern India, deposited ; a Hog (Cff^vusp&>'cmus)f 
seven Long-fronted Gerbilles [Gfrhiiim Imgiftons)^ born in the 
Gardens. 

OUR ASTRONOMICAL COLUMN 

Thb Flexure of Meridian Instruments.— In a paper 
which forms Appendix HI. to the Washington Observations ” 
for 188a, Prof. Harkness has made an exhaustive diaenssion of 
the subject of flexure, and the means available for elitninating 
its effects from star-places. He discusses separately the flexure 
of transit instruments and of vertical drdes. live former are 
divided into two dosses, according as their telescopes are 
straight or bent, but H »in the lotter form that the emets of 
ftexute are by for the grehte^ft, the flexure^efficients being in 
sooie itistanbes os os IfmJcness show* that 

the effect of ffexure cawfcbt be Mt^Ufoetorily dtminated from tlw 
condhdbd hsca^sfon of si star by simply taking the mean of 
the four reacts obtained by observiug it directly and by reflec- 
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Hidth the etainp ti the insinitnmt both west end eaet It is 
better in his opiniem to determine for each instrument the 
oeiCeseAry correctmns to be applied by means of the methods and 
foitmdtt explained ih this pa^r. 

In discussing the flexure of vertical circles Prof. Harkness 
compares Repsold’s method of eliminating the flexure^ by inter¬ 
changing the atnect and eye-end of the telescope, with BeuePs 
method of attaining the same result by observi^ a star both 
directly and by rejection with the clamp successimv west and 
east, demonstrating the superiority of the latter method, which 
appears to be the most satisfactory procedure hitherto devised 
for flying an observed declioatioti from the effect of flexure. 

Prof. Hark ness shows that when there arc terms in the flexure 
depending on multiples of the zenith distance, they cannot in 
general be completely eliminated, and therefore that star*places 
derived from observations made with a single instrument are 
likely to be affected by systematic erroi's, which will appear 
when the work of different instruments is compared together. 
The detection and elimination of such errors can probably. 
Prof. Harkness thinks, be greatly facilitated by the use of equal 
altitude instruments of the zenith telescope class, which arc so 
remarkably free from systematic errors. 

The Spectrum of Fabry’s Comet. —M. Trepied having 
frequently observed the spectrum of this comet since April 7, 
gives {CompUs rendus, vol. cii., No. 18) the following account 
of it. The three usual cometary bands were seen, and as the 
brightness of the S}>ectnim allowed a fairly narrow slit, 0'2 mm., 
to be used, the coincidence of these bands with those of the 
hydrocarbon spectrum could be very satisfactorily verifled. 
Besides these bwds there was also a continuous .spectrum, but 
the remarkable feature of the ccuyc was that although the nucleus, 
which was very distinct and of a truly stellar app^rance, ap¬ 
peared very bright as compared with the neighix>uring portions 
of the coma, the band spectrum given by these latter and by 
the tail was much more brilliant than the continuous spectrum 
of the nucleus. This circumstance, which was also observed by 
MM. Thollon and Perrotin at Nice, had been remarked by M. 
Tripled in Encke’s comet Iasi year. He is therefore led to 
conclude that there is a predominance of gaseous elements in 
both these comets, and that, further, the relative brilliance of 
the nucleus of a comet U not necessarily in accord with the 
degree of condensation of the cometary matter. 

On April 14 the bright bands could be easily detected in the 
spectrum of the tail to a distance of 20’ from the nucleus. The 
total length of the tail was then more than 3”. 

Two New Comets, —Mr. W. H. Brooks, Red House Ob¬ 
servatory, Phelps, New York, discovered two new comets in the 
last week of April, the first on April 27, the second on April 
30. The former is described by M. Bi^ourdan as being on 
May 1 a round nebulous object, about 2’ in diameter, brighter 
towards the centre, but without a nucleus. The existence of a 
very faint nucleus was, however, suspected on the following 
nignt. On May 6 Lieut.-Col. Tupman estimated the comet as 
being of the Stn magnitude. Dr. H. Kreutz has computed the 
following elements and cphcmcris for it; — 

T 1886 June 6-9585 Berlin M.T. 

W - 302 55-68 1 

a = 191 48*58 [ Mean Eq. 1886*0 
f- == 87 33 03 > 

\or q = 9*40752 

Ephmeris for Berlin ^fidnight 


towards the south, fodccfd tom prIntdM 'tA fthpht 
irom the nucleus. The IbHowiitg atements aha am 

by Dr. E. Latap‘ 

7* « 1886 May 4'<3040 Berlin M.t. 

a « 2^7 I Mean £q. tflSdU 
I « 99 47'<3 ) 
log ? ■* 9’925 i 8 
Error of middle place {0 ^ C). 

d\ ^ ^ o'-i9 ifA ^ ^ ©'’oa 

EphemefU fer Berlin Midnif^ht 

18S6 R,A. 0 <cl. Log r Log a llright- 

h. m. ». , , aw 

May 12 33 52 46 47 23*0 N. 9*9336 9'99^4 

t4 o 5 38 SI *3*8 9’93^ 9*9980 0*9 

16 o 20 38 55 10*5 9'94 R> O’ooso 0*9 

18 o 38 9 $8 39*8 9*9^ o'Oi49 0-8 

20 o 58 38 61 49*5 9*9520 0'0255 0*8 

22 1 22 15 64 35*6 9 9383 0*0373 07 

24 I 49 21 66 55‘8 9’9053 0*0501 o*6 

26 2 19 47 68 48*4 9'9pS 0*0636 o‘5 

28 2 52 5S 70 117 9 9802 o‘Q775 O’S 

30 32737 71 S’oN. 99881 0*0918 0*4 

The brightness on April 30 is taken ns unity. 

New MiNok Planet. —A new minor planet, NO. 358, was 
discovered on May 4 by Dr. l.uther at Dusseldorf, R.A. 
iSh, 23m., Decl. 9^ 3t' S. ; daily motion, R.A, - 4Ss., Deck 
4 7'; mag. II. 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 MAV 16-23 

R the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 34, 
is here employed,) 

At Greenwich on May 16 

Sun rises, 4h. 8m.; souths, iih. 5601. 9*3$.; sets, i9h. 44m. ; 
decl on meridian, 19* 9' N. : Sidereal Time at Sunset, 
iih. 3am. 

Moon (Full on May 18) rises, I7h. 51m. ; souths, z^h. 5m. ; sets, 
4 h. lom.* ; decl on meridian, Ji'* 22' S. 


Planet 

Rises 

Souths 

Sets 

Decl. on ntarklian 


h. m. 

h. m. 

h. m. 

... 9* 7 N. 

Merciuy 

-■ 3 34 - 

10 24 

., 17 14 

Venus... 

... 3 48 ... 

9 4 

... IS 20 

2 a9N. 

Mars ... 

... 12 33 ... 

19 13 

... 2 3 * 

... 8 57 N- 

Jupiter... 

... 13 52 

ao to 

2 28* 

... 2 S 3 N. 

Saturn 

... 6 37 ... 

»4 49 

... 23 1 

... 22 49 N. 


* liidicatcB that the actUnK is ^hat of the followkig laomiag. 


Occultaiions of Stan by the Moon (visible at Greenwich) 

Cerrwu^ondittg 

M.y St.r M.,. DU.p. R«m>. tSfteSXT; 

invertedimaga 

h, m. h. lu. p e 

17 tiLibrEe .6 ... 22 16 ... 23 32 ... 64 240 

19 ... 24Scorpu ... 5 ... o 37 near approach 167 — 

21 ... ^Sagittarii ... 5 ... 22 i ... 23 57 ... 19 266 

22 ... B.A.C. 6658 ... 0 ... 5 a ncarapproadi ao6 



1S86 R.A. Bed. Los A Brightoess 

h m. 5 . , , 

May 13 2 9 38 51 43 7 N. 01062 2 *2 Star 

17 23025 47 5 ** 2 , 0996 2*9 

21 2 49 32 43 25 *9 0931 4*1 

25 3 7 48 38 17*2 0865 6*3 y Virginis 

29 32626 32 15*3 N, 0*0794 10*0 

The brightness on April 29 is taken as unity, ^ Ophiuchi... 

The second comet is described {Aetr, Nock. No, 2728) by the X Sagittarii... 
Baron von Engelhardt as being very bright on May 3, although 
the mnbtg was mUty. The comet was visible in a bright fleQ, W Sagittarii 

aed showed a circular nucleus, from whence proceeded a brighter fi Lyr«. 

offshoot, d in length, in the direction of the axis of the tail, S Vulpei^ 

The tail wajs 81 in length and very bright, narrow at first, but 9 Aquuse 
brdadehiotlE 07 ami cun^d with the convex side towards I Gephel 

the north. A secoodAiy tall, 6' in length, (hint, imd bending 


Variable Stars 
R.A. TM. 

h. m. Q , h at- 

6 57*4 30 44N. ... May 20, z m 

i, M, 

.. to. 3 8 w 

.. *6. o 44 o* 

.. 81 , I « 

w. 17 40'4 ... 87 47 S. .. „ 14. 8 8JI J8 

„ 88, 0 a le 

r- »| itrf -.89 as -fj,. 84 , , 

... W4S4... M *4?" ..?■ .f ' 

... ,19.45.7 ■'>>, ■,* 9 .; ■ vv 

- o, 

Mt frr . . V'''V^ 


13 21*9 
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17 10*8 
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.. * oN. . 

9*68a 
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GEOGRAPHICAL NOTES 


Amonost the members of the miiMtion proceeding from India, 
to Tlbetf nnden the charge of Mr. Colman Macaulayi are Col. 
'i'oiui^r, surveyor. Dr. Oklham. geologist, and Dr. Cunning* 
ham, oatumlist. The expedition will leave Daijeeliiig about 
the end oT the present month, and, marching throng inde- 
p^dent Sikkim, will cross the Jnlepla Pass into Tibet. Its 
destination is Lhassa, the canital. Once only has this city been 
visited by an Englishman, Tnomas Manning, and practically the 
whole ro^te lies * through a icrra inco^ni/a* As Mr, Macaulay : 
bears letters from the Chinese authorities, for which he made a 
special journey to Pekin last year, it is not antici]:>ated that he 
will meet with any obstacles on his way to, or during his stay 
oil, ** the roof of the world.” The three scientific members of 
bis mission will find abundance of work to do, and the news of 
t ie progress of the expedition may be looked for with interest. 

The new number of the yournal of the Royal Asiatic 
Society (voh xviii., part 2) contains an interetiting article by 
Mr, Morison, of Tifiis, on the geographical dislribution of Turki 
languages. The following is a summary. Dividing Turki into 
rtv<; sub-branches— 7 'urki proper, Nogai, Uigur, Xhiighiz, and 
\ akut-^he states that the various subdivisions of, first, Turki 
proiser, are s^ken by the ruling class of the Ottoman Empire 
and the inhabitants of Asia Minor, in the Governments of I 4 ijni 
Novgorod, Kasan, Simbirsk, Viatka, and Orenburg, in Trans- 
Caucasia, and North-Western Persia ; the Nogai in Bessarabia, 
ilie Crimea^ Cia-Caucasia, the Volga Delta, North-Eastern 
Daghestan, Terek Valley, the north-western shore of the Cas¬ 
pian, the Governments of Kasan and Simbirsk, Astrakan, 
Orenburg, and Ufa ; the Uigur in Yarkhand and Chinese 
TonaiT, the country of the Tekke, Zarafsban Valley, and 
generally in Central Turkestan, in the Khanate and Desert of 
Khiva and south of the Aral Sea, and in Kiiidja ; the Kirghiz 
from the Volga to the confines of Manchuria, but most compact 
in South*Western Siberia; and the Yakut in North-Eastern 
Sibeiia and on the northern slopes of Mount Sayan. Broadly 
^peakiw, says Mr. Morison, the Ugro-Altaic langu&^es, of 
which Turki is one, are spoken over a region extending through 
more than loo* of longitude, from the shores of the Adriatic to 
the Great Wall of China and the plateau of Tibet, and through 
35 * latitude, from the frozen steppes of Samoyede and Yakut 
to the plains of Northern Persia and the head-waters of the 
Indus. The Turki alone, according to the figures given, is 
Kpoken, in one or other of its various forms, by more than 
!to,ooo,ooo of people. 


The Pruudmgs of the Royal Geographical Society for May 
contains a paper by Mr. Caries on his recent journeys in Corea, 
accompanied by a very useful map of the peninsula. Some 
nccottlit of these journeys has already appeared in Parliamentary 
Blue-Book$, but much is added in tne present pai>er. The 
writer refers to the many diflferent types found amongst the 
Coreans of the present day; the facial characteristics of the 
people greatly resemble those ^ of the Manchus, but Jews, 
and Caucasians appear to be universally represented, 
fhere is also a curious reference to evidence of some forms of 
rdton other than those imported from China in the fHiri&k, or 
half-length human figures carved in stone. Mr. Needham also 
^tribute* an ae^um of an ezeursion to the Abor Mills from 
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their heads, and took notes in his note-book. Finally the buck 
was stolen, and all the results of His efforts lost. 

Hkkr Kadde, who had started in January last with a scien¬ 
tific expedition from Tillit to the Transcaspian region, writes 
from Askabad lately that this spHng w os very unfavourable for 
his researches, being three to four months later than usual. 
Therefore up to the middle of AprU he had not succeeded in col¬ 
lecting more than 35 species of plants and about 150 birds. 
Amongst these latter there is an interesting novelty, the Ecus 
sMiacuSt a pretty bird living in the high shrubs of 7 'afptatix. 
The explorer intends to proceed during the present month to 
the mountain region between the Murghab and Tejen, and to 
return to Askabad thtough Sarakhs. 

The May number of the Sca/^isk Geof^phkat M^gas^int has 
an Interesting article by Mr. Tripp on the physical configuration 
and rainfall-of South Africa, with notes on its geology, tfiamond 
and coal-fields, and forests. The paper is accomjranied by two 
maps showing contours and mean annual rainfall. A note by 
M. Dingelstedt on geographical education iti the schools of the 
Caucasus shows that in Russia primary instruction in geography 
is as defective as in England. It is not made attractive, the 
writer complains ; it only taxes the memory ; the text-books are 
written to match, and few teachers are equal to the task of 
interesting their pupils in the subject. There ore some inter¬ 
esting notes on the place-names of Kinross-shire by Mr. Liddall, 
and on the seaboard of Aberdeenshire, by Mr. Ferguson. The 
geographical notes are particularly copious and comprehensivc. 

The current number (Bd. xiii. No. 4^ of the Verkandluni^tn 
of the Berlin Geographical Society contains only one paper—a 
lecture by Dr. Naumann on the Japanese Islands and their 
inhabitants. The Zeitschri/t of the same Society (Bd. xxi. 
Heft 2) is mainly occupied by a pat>er of Dr. Schweinfurth's on 
a journey which he made in the ** rejpon of depression ” around 
Fayoum at the commencement of the present year. It is 
accompanied by a map, and fills 53 of the 06 pages forming the 
number. There is a short paper of great interest on the Maori 
population of New Zealand, based on the last census of that 
colony. The writer (who does not give his name) discusses the 
causes of the dying out of the race, and also the attitude of the 
Colonial Government towards the Maories. There is a note 
from Prof. Kunze on the climatology of Souih America, an(l, 
lastly, a Jong list of barometrical observations by Lieut, Fran9oi‘i 
in the Kassai region. 


THE SUN AND STARS^ 

VI. 

Summary cf Results 

T N what has gone before we have found that the prominences, 
•*" and the spots, have special sjiectra unlike the ordinary spec¬ 
trum of the sun, and unlike the s^ctra of the chemical elements. 

Further, we know that when wc proceed outwards to the 
st>eclra of the inner and outer corona we find ourselves very 
little better off, for, with the exception of hydreyen, there is no 
substance wliich is perfectly familiar to us ; and finally, when we 
come to study the association of phenomena on the sun, we find 
that, exactly while the spots and prominences give us the 
greatei^t divergences from terrestrial conditions, solar facts indi¬ 
cate that these phenomena are allied in the most close and 
obviously important manner. We must henceforth oon^tlder 
that the spots and the metallic prominences and the facultc 
represent different indications of the same solar action. 

Now, to continue this part of the inquiry is fundamental for 
us. It is almost impossible to see a laige spot at the edge of 
the sun, which U the place for observing it best, without finding 
(his downrush towards the photosphere answered, so to speak, 
by an upmh from below the photosphere—^without finding this 
downrush of cool, absorbing, darlc-ail4-widened-]i(ie-producing 
material, re-echoed by on uprush of bright-lined substance. 

lliere Is one word whom expresses, os well os anything 
I can think ofi the Impresrion Which U made on one by the 
phenomena. There is a spJksk. Insane sn enormous cauldron 
of t^id bon, re hqt re you l]ke« Plre some water into it 
from S hose; there wUl be t ipiUsh. the water, of course. 
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w<nfld be very vioJentJy heated ; we prabaMy might ifet eome 
and as the result of these etplosicms scuae liquid iron 
iiUght be cairied with the liquid water which has entered into 
the liquid iron here and there. The metallic prorninences 
alw&m Eire close to spots. They almost always follow them like 
the laculsc* J might have told you, in fact, while talking of 
'this, that of 1100 coses in which spots and faedtse have l^n 
observed together,^in 581 the faculce were to the left of, or l;>ehind, 
the spou* Only in 45 were they on the right or in front, We 
shall see the importance of this by and by. 

If we can invariably, as we do, associate the descent of material 
which, though we do not see it falling, we know is there, and that 
it is relatively coo\~~-i/'W£can asHKia'^ thr^e t^firendinffitbsorpCion- 
phenomena with a stthiei^u nt upwatd spUsh^ we must look upon 
the most intensely active prominences aS being return upward 
currents, though in some cases it nmy be that what we see as 
the spectrum of a prominence at the limb is, in part, that of 
the vapour descending to form a spot. 

The Sunspot Perioa 

The next thing we have to do is to discuss the periodicity of 
the various solar phenomena, to which attention has already 
been directed. It is worth while again to refer to the two very 
interesting and important curves in which Prof. Spbrer has 
recorded the results of his own observations. 

When the spots are at their fewest the small number we do 
see begin in a high latitude NT. or S., from 30’ to 35® ; as the 
spots increase in number and activity we get, at the maximum 
sunspot perickl, the chief api>e,Frances observed in middle lati¬ 
tudes—aooiit lat. 18 '; and then the mean laliludc of the spot zone 
still gets lower and lower, until at the next sunsp>t minimum 
we get two systems of spots—one of them, lowest in latitude 
(about 8** N. and S.), ending the first cycle, and another in lati¬ 
tude 30“ beginning the next. I'hcsc are the salient features of 
4 he periodicity to which we have now to confine our attention. 

It has been previously pointed out that there are other 
j>eriodici(ies with a much shorter period than eleven years; 
certain changes arc seen to occur among the quiet prominences 
Htill this is the main iteriodicity with which we are familiar on 
the sun ; and what we have now to do is to endeavour to see 
whether we can follow all the phenomena in ihcir changes. 

'J’he two last maxima occurred in the year 1871 and eleven 
years afterwards in 1882 and sonic time after that year. At tho-c 
limes wc got the greatest amount of spotted area and the most 
intense stdnr action. Similarly the two last periods of minimum 
activity were in 1867 ^^’d eleven years afterwards in 1878. 

Now, in order to investigate this question in llie most satis¬ 
factory manner, 1 think, aivi I doubt not you will agree with 
4Ue, that we should begin with the simplest case. 

The hfinimuin 

The simplest case is evidently that in which the sun is 
quietest. At first sight it may appear a little hazardous to talk 
about the sun being at its quietest; but wc know, as a matter 
of fact, that thtreIs a tremendous difference at diflferent times 
in the solar activity along the lines to which reference has been 
•made. 

But in the light of what has already been stated let us sup- 
j)0»e the sun at its quietest, what phenomena shall we see ? 

There will be very few of the ordinary tree-like prominences 
anywhere on the sun, and especially will there be a dearth of 
them near the poles and near the equator. 

There will be faculce, but (he faculae will be dim j they will 
not present the bright appearance they generally do, and what 
there are will be mostly confined to the regions of latitude com- 
prisod between N...ind 20'* S.. 

If by means of a spectroscope we attempt to determine the 
chemical materials in the chromosphere, we shall find just those 
five Hoes only to which wc have referred in the spectrum as 
’ ordinarily visible—that is, four lines of hydrogen, and one line 
^n^med 

Practically speaking, there will be no spots visible upon the 
di^ ; the disk will appear to be Mrfectly pure* almost equally 
dtliuninated throughout, barring always the darkening towards 
.^e limb. 

As there are no spots, or ofily very small ones in hkh lati¬ 
tudes, there will be, we can easily understand from what has 
gone before^ no is^alltc prominences whatever. The wcotro* 
tscope searching ri^t round the limb of -the mm will giitW ^nc^ 
jidications of idolent octlon^nb ^ion giving uS many 


nothing hut ihkt s&mfde s^ftoctrum ^ to havb 

already rssferred, .; ' 

What, then, is the appoattuiee p^t on by the coiibtia ff we 
can manage to get on idea of a eorqha at the sansj^t 

period? We see, the moment that ouestkm is htw' 

excessively important it is chat dl edipses show w ObsenM, 
whether they occur at the maximum or the mihimam of the 
solar activity. Fortunately, since the year iWo these wonder¬ 
ful phenomena have been observed with more or less diligence ; 
and since the year 1871—that is fifteen years ago now—with 
few exceptions, not only have those ecHpses been Observed % 
the eye with great care, bat photographs of the extremist value 
have been obtained. 

Unfortunately, that first minimum to which I have referred— 
the minimum in 1867— took place practically before the geaeral 
introduction of this perfect photographic record of edipses; 
and there is no good photomaph extant of that eciipse; but 
fortunately, good photograims were secured of the eclipse of 
187H. You can imagine our American cou'^ins did not let an 
opportunity like that of advancing knowledge slip; and the 
rcsivli was that the whole land &lon^ the line of totality 
bristled with telescopes and cameras, which did their work in 
an.admirable way. So that in the eclipse of 1878 we did get a 
photographic record, that Is to say, an absolutely trustworthy 
record, of the appearance presented by the sun's corona at the 
minimum sunspot iieriod. If it. were not so, I should have 
hesitated to show you the drawing made in r867 ; but I think you 
will say, when I show you these records together, that the draw¬ 
ing in 1867 is so like the photograph taken in 1878 that on that 
ground alone it is worthy of extreme confi<lence; and if we can 
accord such confidence to it, wc arrive at the very important 
conclusion that at two different sunspot minima the apiJearanocs 
presented by the corona were very much alike indeed. 

At the minimum period the chief feature i$ a tremeniloUB ex¬ 
tension of the corona in the direction of the solar equator. At 
both the polc'^, north and south, there is a wonderful curving 



Fig 19 —Outcurv'itR^ at ihe solar polos (,878). 


right and left; this outcurving having been one of th? mo^t 
exquisite things which it h possible to imagine. 

There Is further evidence indicating that the equatorial 
extension on the photograph may only After all have been a 
part of a much more extended phenomenon, one going to almost 
incredible distances—con-idering it as a solar atmosphere—frqm 
the sun Itself. 

It has already been stated that at that ellipse one observer 
took extreme precautions to guard Ws eyes from being fttti^ed 
by the light of the inner corona, which sometimes is so bn{^t 
that observers have mistaken it for the limb of the Butt itself, 
What this gentleman, Prof. Kewcomb did. was to erect a screen 
which covered the moon and a Space isf mgh noulid it. The re¬ 
sult was, that as soon os he took his station at the commencen^t 
of totality, he saw a tremendous extettBion of the sun’s bqualor 
on both sides the dork moon, the eaiension, being greater Uton 
that recortled in the photograph. It does not fmlqw 
photograph gives ttv ,th^ totality of the extenaiott; ft iW 
that the extended pottibnB may have been so 
ated, that they would not impress thehr iknage bn the 
graphic plate in the tittle dttrkig whtoh that was uappmi 
or that the light itself poor in’Wuh mys. 
this extension, six or ^ 

mOon^ Which praetimy My be wm to be M iiittihe lia M 
the sun behaid l^eoM 

’ hitn the 
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by fvot Nevrcomb ami myaclf^we were practi- 
^y at a height of 7006 feet—other observers 

the ecUp^ from Pikers Peak, some few hundred 
at a height of 13^000 feet You can imamne the 
pUpri^ ofthe air at tmit height; there was not too much of it— 
ea Uftte in fact that some oraervers had to go down. These saw 
the Pbrona very well indeed i and one or two observers, without 
caking the precaution of imtting up a screen, saw an extension 
almost comparable with that ^eco^u<^d by Prof. Newcomb- 

That, then, we must take to be the undoubted result arrived 
at during the eclipse of 187S, which happened at the last sun¬ 
spot nimimum. Vi^e have 3 tremendous equatorial extension ; 
that is the great feature, and it is proved by photographs. 

The drawing made in 1867 gives us the same result. We 
again get the equatorial extension east and west, and the wonder- 
(tu outcurvlng right and left from the sim*s poles. 

Hence, then, we must associate a corona of that kind, i.r. 
having a considerable equatorial extension, with that quiet con< 
dition of thinga at the sun, during which metallic protninences, 
ordinary prominences, faculte, and spot^ show a minimum of 
activity. 

You will remember that we saw from the sunspot curve that 
from minimum to maximum it mounts rapidly, reminding one of 
a steep cliff. We have in fact only three years from minimum 
to maximum, while we have eight years from maximum to 
minimum. 


TAe Approach to Maximum 

We have then next to consider the solar condition between 
minimum and maximum. We must suppose ourselves to be 
half-way up the steep part of the curve that connects the maxi¬ 
mum with the minimum. In this aisc we hnd a greater activity 
in all directions. The hydrogen—or the quiet—prominences are 
more numerous. The faculce are brighter. If we now examine 
the chromosphere we find hydrogen and are not the only coD' 
jlrtuenta—we get those other short lines added of which Prof. 
Tacchini has given us such a valuable list, among them chiefiy 
being those three lines of magnesium which ore designated 
A*. That U the chemical difference between the chromo¬ 
sphere of tiu! sun At this time, and the first period at which we 
considered it I'be spots aUu arc more numerous, and what 
spot* thore are we have in a lower latitude ; instead of making 
their appearance in latitude 35**, they will be nearer latitude 25’' 
—they wUl have come down 10* from the solar poles towauk 
the equator. These more numerous ii|X)t8 will also be constantly 
TLCCompaitied by metallic prominences, and the number of lines 
visible as bright lines in these prominences we shall find in¬ 
creasing as the observation# are made month after month. 

IIow about the outer atmosphere of the sun ? Well, remark¬ 
able ebaages begin to take place in it too. In considering the 
minimum corona I said nothing about its spectrum, for the reason 
that I wished that wonderful bilateral and symmetrical and simple 
form to rivet the attention. Ihil now it is right that I should say 
that on^ of the chief changes between this corona as the maximum 
ifi approached and the minimum one is not only the change of 
form to which 1 shall have to draw attention, but a change in 
the a^ctruim At the minimum sunspot period the corona gives 
exactly, or very nearly exactly, the same spectrum as the lime- 
li^t or a jot of gas—we get very nearly a continuous spectrum. 
The chief difference between the st>ectrum of the corona, then, 
and the sp^trum of the gas jet, is that in this continuons corona 
spectrum certain dark lines will be seen, but no very obvious bright 
htwii are there. We therefore have to come to the conclusion 
th«t at the minimum the corona is not chiefly gaseous in its spec¬ 
trum, but that It coniista of solid particles to a very large extent; 

eolid particles are not only competent to reflect 
but that they actually do reflect light coming from the 
l^wer^rfionadf the wn; and in that way we account for the 
iines. 

yreedme to the second period we are now discuss- 
tmimge to a very large esetent; the spectrum is no 
edPlisnte lines begin *0 n(iake their appear- 

edmtngdn of bri^t lines comes in A greater 

ihe dlagtatn Is ftbm A 

the td^t period to 

eaey have pHu» do the 

it,Is, 




tipoA tUm ^ beemise ; 


they will have a more complete series of photographs to refer 
to; but In the absence of pnotographs we must do the best we 
can. Strange thou^ the drawing U, it brings together so many 
features seen in other eclipses, uiat there is very little doubt 
that it is near the truth, However that may be, it ^ust be 
acknowledged that between the last drawing you saw and thia 



F1C1. ffo.—Otrona cf 1878. 

there is a most enormous difference. The remarkable point 
aliout it is that we have no special feature in the equatorial^ 
rone ; we cet a stream''r here with very strange outlines, and 
we get another there, but the point of this drawing is that we 
get in middle latitudes, north and south, four wonderful luminous 
cones, and the amount of light and structure in the corona hax 
increased to such an extent, that that exquisite, that beautiful 
tracery and double curves—curves cast and curves west—we saw 
at both poles at the minimum, are now hidden in a strong 
r.idiance. So much then for the second act, so to speak, in this 
solar drama. 

The Maximum 

\Vc next del I with the maximum period when all the solar 
forces arc working full time, and when wc get both in prominences 
and in spots, and indeed in every outcome of action that we can 
refer to, indications of the most gigantic energies at work, and 
the most wonderful changes produced ; energies and changes dis¬ 
played from one pole of the sun to the other. When we come 
to this period of enormous action, wc shall find that, although it 
becomes more general in one sense, it is really move limited in 
another. 

The ordinary ] rominenecs, instead of clinging to the equator 
as they have done previously, are now found to he most frequent 
at the solar poles ; the fucul je are brighter and more spread over 
the solar surface than they have ever been before. The chromo¬ 
sphere ia richer in lines. 

The spots occupy broad zones, the mean latitude being in 
about I S'* N. and S. No ?pots near the imles, no spots 
near the equator, but spots indicating enormous activity and of 
enormous area, surroumled by gigantic faculee, will be seen 
following each other in these zones. We shall find every one 
of these indicator of solar activity accompanied by enormous 
prominences. It is at this time we get the greatest velocities 
of upthrow in tlie prominences, and the greatest indications of 
tremendous downward velocity in the vapours which form the 
Spots. It is at this time we get the spots riddled by bridges of 
intense brilliancy, full of veiled tints, red, yellow, blue, and 
violet, and all those other more delicate and beautiful phe¬ 
nomena described by M. Trouvelot and others, to whiim 1 
have drawn attention. 

How abbut the outer atmosphere of the sun? Wha^ has 
happened to that ? Here, forttmately, we have the photographic 
records of two yearSr^of two mas^um yearS'--to study. In those 
records there is no dtmbt that we Have' a thing which is abso¬ 
lutely fthd traly solat, for the reason that the photograph has un- 
do^bte^yrX what may be considered as doe to^ 

non-solar misei, % this di^dnetly, because I was foriuiiMtih 
enbogh iaaee botbof these eclipses, One in India, and om iM 
Egypt; omaihiy riletre, were things sritiofa 1 saw with vhe^ 
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Hked which one 4oes not see in the photographs. We will 
ctwwider the eclipse of 1S71 first 

We see in a moment that we have something here at the 
ihaximum sunspot period different from what we have had 
before. To compare it with the record of the preceding 
minima in rSfiy and 1878. Instead of having streamers limited to 
the OqudtOr^ they exist ift high latitudesi and instead of having 
them limited to four Chief maxima, as we had in the year after 
the minimum in 1868, the ener^ is now so great that they 
practically extend to every part of the sun. 

The directions of the lines of force, as they may be called, 
are very various; there are straight rifts ; there are curved 
boundaries ; here another streamer U curved bodily, and so we 
go on. We must always remember that in this photograph 
what we see U, after all, a projection. We have the spherical 
moon in front of the spherical sun, from which these streamers 
project in all longitudes—^some straight towards the earth, the 
tips of which are seen over or under the moon, some more side¬ 
ways from parts of the sun nearer to or fuaher from the eye than 
the central section, so that the unravelling of the appearances is 
very difficult, especially if the* eclipse happens when either the 
sun's north or south pole is tipped towards us or away from us 
to the greatest extent. 

So much for 1871 : in another eleven years we have 
another maximum—that of 1882—an eclipse seen in Keypt. In 
this cose we find the activity more general than in the former 
one. The top and the bottom of the diamm represent the 
north and the south poles of the sun as before ; but we see 
now that the streamers are more broken up, and furthermore 
that the rifts visible round the north and south pole at the 
previous maximum arc entirely covered up—not that the rifts 
were not there, but that one could not see tnem in consequence 
of the extreme brilliancy of the streamers that were thrown 
towards the eye from the sun between us and the plane past^ing 
through the solar poles. 

Independently of that, it is easy to recognise that there is a 
tremendous family likeness between the holographs taken at 
both maxima, whereas there is the greatest possible difference 
between either of them and the drawings or photographs taken 
at the minimum sunspot period. If we accept that, that is a 
very great step gained. 

A/ttr Maximum 

We need not, after what has gone before, take up any more 
time, which is short, by discussing the xradual descent to mini¬ 
mum. I say the gradual descent because we know tfiere are 
more years consuihed in going from maximum to minimum than 
from minimum to maximum. 

Of course all the various energies slacken down, the mean 
latitude of the spots and metallic prominences still getting 
lower till they reach lat. 8“ N. and S. ; then another scries of 
spots breaks out in lat. 35* N. and S., and the whole story 
begins anew. 

Summary 

Now Jet us deal with the results we have arrived at. At the 
maximum period the continuous spectrum of the corona gives 
way alm ost entirely to a si>ectrum of bright lines. When I say 
gives way almost entirely, I mean so far as this; the striking 
thing when you observe the spectrum of the corona at the maxi¬ 
mum period is a series of brilliant lines, or of brilliant circles, 
according os we use a sliti or simply look through a 

f irUmi and the brilliancy of the spectrum seen between these 
ines or rings is small compared with the brilliancy of the 
lines or rings, That indicates that the temperature of the gases 
in the corona is greater than the temperature of the other sub¬ 
stances and of course is very much higher than it is during the 
time of the minimum, when the gases do not make themselves 
visible, and, as I said before, the chief spectroscopic effect 
obtained is the continuous spectrum with dark lines here and 
there, showing that some part of the light is derived from cooled 
solid particles which can and do reflect light from the subjacent 

^tTwUh results, and lo bring them together as sharply as 
may be, we find, first, that the dimness of the light and absence 
of brij^ht linea at the minimum shows that the outer atmos^ere 
of the sun is cooler at the minimum sunsptH period. When I. 
was in America in 1878, at the period of minimum to whkh 
hove referred^ 1 saw at oboe that the corona was not anything 
like so brilliant as I had seen h previously in 1871 in India, 
Eventually, when the observations came to be discussed, the con- 


<1uiitm ,arrived at was that the hfiwsilOt 

what it was at the previous moaimum. Theve ^ a Wwy 
ridemble difference which no onC'Cao mUtaka wh6 observes On^ 
eclipse after another. 

Secondly, When the corotia is thus cooler, and tberefbre 
dimmer, an extension in the plane of the suti*U equator U seeh. 

A question arises here whether this extension is not sben at ( 2 ^. 
maximum because the ^e is so much affheted by the vei^ 
brilliant corona? That is a subject which will require to be 
investigated in subsequent ecIipSes, 

Thirdly, there are plenty of minor protnindnoes at the mini* 
mum surwpot period; there arc no spots, or very few, ^ 

Fourthly, the lower temperature, and therefore relative 
quiescence, of the solar atmosphere seems to depend on the 
absence of spots. That is an important matter; and the ^Int t 
wish to make is this: the quietude cannot depend on the ^sence 
of prominences, because they are there—not so many of them, 
but still some prominences. 

Fifthly, when the spots begin in these higher latitude^ 30 * 
or 35 “» as we have seen, we get the first brightening of the 
corona. 

Sixthly, the coronal streamers follow the spots—by which I 
mean that the cones and coronal streamers put on their greatest 
intensity according as tht spots have moved nearer to the equator. 
When we have the minimum sunspot period, you can hardly 
call that equatorial extension a streamer at all, because it 15 
$0 very dim ; and further, 1 take it, it is really of a different J 
nature and origin. 

755 r Circulation in iht Sun's AtiHos^hm 

If we make an attempt to discuss the circulation of the atmo¬ 
sphere, a question which u e acknowledge to be an extremely 
difficult one, we must bear in mind the enormous difiercnce 
between solar and terrestrial conditions. When a portion of 
the earth’s surface is heated in a whole zone —m the Muator 
is in the tropics—by the sun, you sec the heat is outside, an 
ascending current is formed, and wimifl from north to south set 
in. For instance, if we consider the equator, and suppose ^e 
sun to be over it, we get the earth’s atmo^here over that region 
more highly heated than those parts of the atmosphere near 
either p^e; and the result is, we get an indraught current in 
that way, both from the northern and southern hemispheres. In 
consequence of these two currents meeting and beginning their 
ascent at some distance from the equator, wo get a Wt of calms, 
of reduced pressure, and we get almost perpetual rains. 

Now, you see, that is all very well as a piece of terrestrial 
meteorology, but it Is of no value to us from the solar point of 
view, unless it sets us thinking how very different the oondkions 
arc. 

The sun cannot be heated from the outside. We have seen, 
in fact, that one chief point about the sun is thut it U cooled 
on the outside; that masses of gas going up (0 tremendous 
altitudes eventually arrive where the atmosraere is cold and 
quiet, and where they again take on the soita or Hquul forms, 
when they begin to go down again, Now the sun, if It is hnaited 
.at all, must be heated from the inside. What do 1 mean by the 
inside ? 1 mean—seeing that the phenomena we have been dis¬ 
cussing in these lectures take place outside the photosphere—that 
the inside must be something below the level of the photosphere. 

Now what form must that heat take? It will take, os undoubt¬ 
edly we see in the metallic prominences it does take, the form 
of the ejection of the tremendously briHiattt and tnoandesoent 
vapours. How are the>e produced f Something must produee 
them; they do not ascend of their own sweet wUl, or th®y 
would not come up so locally as we see them. 

We get this fact most indisputably, which 1 hope 1 have been ' 
able to make quite clear, that these ascents of vapours ftbm 
below the spot regkm always accompany the spot^ and they 
always follow theapou in tithe. Then is it hot reasousfol^. to 
suppose they are produced by the spots? Vow temeihber I 
objected to the word eruption ", in cotmecrion with these p!tn|- 
minenccs, 1 do not so much object to the word 
for I cannot nndersuad how if 0tt twenty ffilUW lOiM of 
meteorites foUing down in a panjeukr latitude of the, sun, and 
plunging into the fffiotoifhMtfe—I do not undcriNhnd htw. 
there must pot fotfow that the most ieivific , 

explbriop, driving hmny hifom^ f 

‘Qistnrmng toe' '■:™oW''vnpt 




1 yatt tbat hi tb<^ origit^ of tho the first dUttirb- 

W fom«t}oh 6f a fipw iittio openfugs probably by the 
foart} the falling solid mater^. In a few day^i, by 
tht nnnflnti^ downpours, these devdop into a spot. This spot 
by a metanie prominence sending up the masses of 
iKe rate, may be* of 350 mites a second—a rate Trof. 
Yoinw has observed ; and after that the faculas appear. 1 throw 
thjit Oea out because the greatest prominences are associated 
with the jpeatest epots; the spots begin the disturbance, and 
the ene^os radiate ftrom the point whei*e we fir^t ace the disturb- 
attcei which, 1 repeat, the spot begins. 

We see, then, that on the sun Oie action will be almost just | 
the opposite of what it is on the earth. We get first of all the 
desomit of cooled matter on to the part of the sun where the dis- 
turbaoce begins. 

Here we get ascent in conscc^uencc of greater heat outside. 
At the sun the p^reater heat inside the sun is liberated by the 
epladi and exploai^ of spot-producing material. 

Now, when the material falls in the way we have indicated, 
we diall get, if the idea is true, a considerable temperature in 
the region above the fall accompanying the return current in 
the shape of prominences. We may probably also get a current 
in the lower atmosphere set up towards the north and towards 
the south, and another thing we shall certainly get will be a tre¬ 
mendous brightening of this part of the solar atmosphere. 

One of the great differences between one part of the solar 
atmosphere and another depends upon its temperature ; so that 
you must imagine that the moment we get any great change in 
the temperature of any part of the atmosphere we must get a 
great change in its brilliancy, even in the higher regions ; this 
explain the streamers. 

if th^e are these lower currents towards the poles there will 
probably be upper currents away from them which may in some 
way locate spot*forming matenal over the spot zones. On this 
subject, however, which, though one of the most important 
in solar physics, is one in which we see our way least clearly, I 
have not time to enter. J. Norman Lockver 

i 7h be continuid,) 


THE INSTfTUTION OF MECHANICAL 
ENGINEERS 

'T'HE Institution of Mechanical Engineers held their annual 

^ meeting, under the presidency of Mr. Jeremiah Head, at 
the Theatre of the Institution of Civil Engineers, on the 6th 
and 7th Inst, 

Mr. T. B. Lightfoot read a paper on refrigerating and ice- 
making machinery and appliances. He commenced by de¬ 
scribing a complete refrigerating machine os an apparatus V>y 
which neat is abstracted, «l combination either with some system 
for renewing the heat-absorbing agent, or, as is more usually the 
case, with a contrivance by which the abstracted heat is rejected 
and the agent is restored to a condition in which it can again be 
employed, for cooling-purposes. 

The first method l)y whicli heat is abstracted by the rapid 
fusion of a solid is probably the oldest. It depends upon the 
very strong tendency of mixtures of certain salts with water or 
acids, and of some salts with ice—which form liquids whose 
freesii^^ints are below the original temperatures of the taix- 
tures-.-to pm into the liouid form ; heat is absorbed more 
(luickly than It can be supplied from witbout, and the lemperaVure 
consequently falta This method has been mainly employed 
fw dbmestic and laboratoiy purposes. 

When heat is abstracted by the second method, that is, by 
the evi^ration of a more or less volatile liquid, other things 
equals the liquid with the highest latent heat will be the 
mngenmt, becanse for a given abstraction of heat, the 
least Sf eight of liquid Will be required, and therefore the power 
expended Jn Wbririntf the machine will be the least, There are 
fw different kinds of processes employed. 

The in wtilch the refrigerating agent is rejected with the 
i^at ftkai faqUiied, h ceneraBy known as the Vacuum process. 
Water, tlue o^ aisnt'^ekp enough to be employed, mOst be 
r^uo^ to A beW ib. per sqaare inch, which is 
prWiiirh at the moperatuce of mating 


pump with two cylinders and intermediate condenser, the water 
bein^admitted to the ice-forming vessels in fine streams, so as 
to offer a Urge surface for evaporation. The second, or com¬ 
pression-process, is used with liquids whose vapours condense 
under pressure at ordinary temp^atures. The first apparatus 
employed, though in some respects crude, is yet the pa^nt of 
all compression-machines used at the present time, the im¬ 
provements being generally in matters of constructive detail. 
The water to be froaen was placed in a jacketed copper pan, 
the jacket being partially fillra with the volatile liquid, and 
carefully protected on the outside with a covering of non-con¬ 
ducting material. A pump drew off the vapour from the jacket, 
and deliver^ it compress^ into a worm, around which cooling 
water was circulated, the pressure being such as to cause lique¬ 
faction. The liquid collected at the of (he worm, and 

returned to the jacket through a pipe, to be again evaporated. 
Most modem machines comprise a refrigerator, a water-jacketed 
pump, a condenser, and ice-making tanks containing moulds or 
cells, amund which brine cooled to a low temperature in the 
reftigerator is circulated by means of a pump. The working 
pressure in the refrigerator depends upon the reduction in 
temperature desired, the higher the pressure the greater being 
the work that can got out of any given capacity of pump. 
The liquefying pressure in the condenser depends on the tempera¬ 
ture of the cooling water, and on dhe quantity that is passed 
through in relation to the quantity of heat carried away ; this 
pressure determines the mechanical work to be expendea. To 
produce transparent ice, the w'ater has to be agitated during 
freezing, so as to allow the air to escape. Various refi'igerating 
media have been used, such as ether, sulphur dioxide, ana 
anhydrous ammonia, 'fhe third is known as the absorption 
process : the principle employed is chemical or physical rather 
than mechanical, and depends on the fact that many vapours of 
low boiling-ix>int are readily absorbed by water, but can be 
separated again by the application of heat to the mixed liquid, 
t aking advantage of the fact that two vapours, when mixed, can 
be separated by means of fractional conaensation, an absorption 
machine has been brought out in which the distillate was very 
nearly anhydrous. Ordinary liquid ammonia of commerce was 
heated, and a mixed vajxiur of ammonia and water was driven 
ofi. By means of vessels termed the analyser and the rectifier, 
the bulk of the water was condensed at a comparatively high 
temperature and run back to the generator, while the ammonia 
passed into a condenser, and there assumed a liquid form. The 
nearly anhydrous liquid was then evaporated in the refrigerator 
in the ordinary^ w ay ; but, instead of tne vapour being drawn off 
by a pump, it was alworbed by cold water or weak liquor in a 
vessel called an absorber, which was in communication with 
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hy a pump, it was arworbea oy coJd water or weak liquor in a 
vessel called an absorber, which was in communication with 
the refrigerator, and the strong liquor thus formed was pumped 
back to the generator and used over again. In the fourth, 
which is known as the binary absorption system, liquefaction of 
the refrigerating agent is brought about partly by mechanical 
compression and partly by absorption ; or else the refrigerating 
agent itself is a compound of two liquids, one of which liquefies 
at a comparatively low pressure, and then takes the other into 
solution by absorption. An interesting application of this 
system has been recently made by Raoul Pictet, who found that, 
by combining carbon dioxide and sulphur dioxide, he could 
obtain a liquid whose vapour-tensions were not only very mudti 
less that those of carbon dioxide, but were actually below those 
of pure sulphur dioxide at temperatures above yS'^Fahr. This 
very remarkable and unlooked-for result may open up the way 
for greater economy in ice-production. 

1 ne third method is that in which madiinery is used by which 
gas is compressed, partially cooled while under compression, and 
further cooled by subsequent expansion in the peribnnonce of 
w'ork, the cooled gas being afterwards used for abstracting heat. 
This method has been much employed of late years, under the 
title of “ Cold-air machines ** for the preservation of meat and 
other perishable food. The author has designed machinery of 
this class, in which a weight of 1000 lbs, of aur per hour can be 
reduced from 60* above to So* below *ero Fahrenheit, with cool¬ 
ing water at 6o* F., with the expenditure of about 18 indicated 
horse-power. The air after being coftmressfed in the compresscr 
passc:^ to the coolers^ which ephrist of a couple of vessels con¬ 
taining tubes, whkh water U drculated by a pamp. 

The compre^Msd air paasea thrQUSfh one cooler and returns 
through the second^ be^g to within or 6* of the initial 
temperatuit^ of jlhe bpolmg wnteir» which drculates in a direction 
opjiiorite to thid of the Prom the cooieta the ab paves to 



,th« isiqMCDiion <^Under, and after performing work i^n the 

aod returning about 6o per cent, of the power expended ^ 
{ft lu compOKaiotii it is. exhauvted^ having been ooolea down 
from 70^ aoove to below zero Fahr. Besides its opplica* ; 
tion to the importation of dead meati tive caltie, dcc.» an Inters 
eating applioation was made last year in the constru^ion of a , 
tunnel through a hill in Stockholm^ in the excavation of which, 
aome running ground was met with, consisting of gravel mixed 
with clay ana water, which it was determined to freeze. The 
innermost end of th^ tunnel next the face was formed into a 
freezing-chamber by means of partition walls, which were made 
of a double layer of wood filled in between with charcoal. The 
temperature of the freezing-chamber wss generally from to , 
15* oclow zert> Fahr, after twelve hours’ running, but soon rose 
to freezing-point when the men began to work. The tunnel 
wajj driven tltrough its length of So feet with entire success, the | 
dally progress averaging about i foot. I 

A paper on the distribution of the wheel-load in cycles, 
illustrated by means of fifty-six figures, was read by Mr. J. I 
Alfred Griffuhs. The author gives the following five points of 
efficiency as applying to cycles generally, viz. reduction of dead | 
weight by the avoidance of very large wheels and of heavy-or 1 
purely ornamental or unnecci-sary framing; reduction of resistance 
by avoidance of very small wheels, ann by employment of the ' 
designs in bearings and in driving-mechanism for the j 
diminution of internal friction ; perfection of load distribution by ; 
entire avoidance of wheels that neither transmit motive-power i 
nor assist the steering, and by concentration of the load on the 
driving-wheels and reduction of that on the steering-wheels j 
fitability when at rest and when in motion on the straight and 
round curves, when on a smooth surface and also on a rough 
and lumpy road, and when the brake is applied either suddenly 
or gradusdly; arrangement of load and driving-mechanism so 
that the distribution of the wheel-load shall be as good on rising 
or fallinij gradients^ as on a level. Tables of dimensions ana 
distribution of wheel-load were appended. 

A paper on the rai‘-ing of the wrecked steamship Peer of the 
Realmt wliich was effected by the platforming method, and with¬ 
out the aid of divers for any part of the operation, was read by 
Mr, T. W. Wailes, of Cardiff. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

OxroRU—The Council of Somerville Hall have decided to 
bniki additional rooms for twenty students. Two Entrance 
Scholarships of 35/. and 40'- a year are offered for competition 
on May 35. 

SC/ENT/E/C ■ SERIALS 

Amenmn Journal of Seimee, March.—Examination of Dr. 
Croll’s hypothesis of geofogicnl climates, by Dr. A. Woeikof, 
The author subjects Dr. Crbll’s theories to a searching criticism, 
traversing all his fundamental principles. The statement that 
the ocean must stand at a higher mean temperature than the 
land is shown to be aiiite erroneous, the oceans which receive 
cold currents from Polar seas, and even seas like the Mediter¬ 
ranean and Red Sea, which receive no such currents, having a 
mean temperature considerably lower than the continents. His | 
whole system of estimating temperature breaks down when 
seriously tested, the errors being enormous, in some cases up¬ 
wards of 100“ E., or greater than the difference of annual tem¬ 
perature between the equator and the North Pole. His bypo- 
potheses, although brilliant and fascinating, cannot be accepterl, 
the main points on which they rest being opposed to the most ; 
certain teachings of meteorology, and the whole fabric in its 
explanation of glaciation and geological climates generally being 
entirely fallacious.^Tenlril movements in CueurbUa maxinuk 
and < 7 . Pefo (concluded), by I), P. PenhalloW. The author 
concludes generally that growth h promoted by an increase of 
teinperature and humidity, but may be retarded by an increase 
of temperature when other conditions are utifavourable. It is 
olio retntded by eRoessivc transpiration, while the conditions 
Ikvnitmble to growth, arising from temperature and bumldky, 
mar ORuitegreater growth dtning the day in opposition to the ve^ 
tardmg IhAuence of Hght. Movements of tendrik and terminal 
buds, phenomena of growth, aw modified by whatever 
variations of qoftdkibn affect growth. On a method^ ftf 

measnrinit the sarikoe^tettMdn of liquids, by W, F, Hagw, It 


k shown that FoisMo’s fonp^a determining 
height of a large liquid dyop stan^n^ 
gOM, without any changQi fcf a bubble of air li>rmed itt; a'|i 4 ^ ; 
under a level plate.-^Ren^l on W. B. **Oeoldl£y # 

the Virginias ” (continued), by J, L. and H« 1), Caift^beti 
thk concluding paper the authors 4^al most ssjknt 

points in the h^hcr formation^ of jthe geolagi^ ^t«m of Vir>' 
ginia and West Viiginia. Their remarks, inaktiy Oft 
personal observation, are intended to be ouppUlinentncy ,fco 
Mr. Rogers’s compr^ensive treatise on the c^/thk , 

region.—Observations on the Tertiary of Missiislpp^and Ala¬ 
bama, with descriptions of new species, by D. W. langdon. 
An important result of tlmse obacrvationis is the estabfkhment 
of the relation of the Jackson beds to the Orbltoiaes tirnestofth 
and marl beds of Byram Station. The new apocles, which will 
be figured in the forthcoming Report of the Geological Satl«^ 
of Alabamn are ; Virticordia toctnsh^ apparently the firtt Verti- 
cordia described from this epoch; and Btdla 
atdrichL an elongate oval sheU resmbling Bulla 
Desh.—On the area of Upper Silurian rocks near Cornwall 
Station, Eastern Central Orange County, New York, by 
Nelson H. Darion. 'i'he paper contains a carefUi study of the 
Towsend Iron Mine district and vicinity, where a small mass of 
Lower Helderberg limestone has been protected from the gene¬ 
ral denudation by a firm backing of coarse strongly cemented 
sandstones. The whole forms a ridge running just west of 
Cornwall Station, its more prominent geological features being 
shown on the accompanying map. 

Kivista SeitniifUo-JmiusirhU^ March 15.—On the crepuscular 
lights that followed tlie Krakatao eruption, by Prof. Alessandro 
Sandrucci. The author surveys with Him the various theories 
pro^unded to explain this phenomenon, and rejects them all as 
Inadequate, or else based otn impossible assumptions. He con¬ 
cludes that for the present the after-glows must be classed with 
the numerous effects the causes 0? which have not yet been 
fathomed.—On the origin of atmospheric electricity, by Prof, 
Luigi Palmieri. A simple experiment is described, by which it 
is clearly shown that positive electricity is generated by the 
moisture of the air, when it becomes condensed by a lowering of 
the temperature. This conclusion is reconciled with the tlwry 
recently advance<l by Prof. Kdlund, of Stockholm, who argues 
that the electricity of the air is derived from the earth by the 
unipolar induction of terrestrial ma^etism, while its return to 
the earth is caase<l hy the condensation of the aqueous vapours, 
and especially by their conversion into the fluid state. 

KentliconH del Reale tstituio Lombardo^ April i.—Reptiles of 
the Orta-Kenci district, Adrianople, by Prof. F. Sordelli. Thk 
is an account of the collection recently made at the southern 
foot of the Balkan Range by the Cavaherc Luigi de Magktris* 
and by him presented to the Civic Museum of Milan. Of oyer 
twelve species of reptiles three only arc found In the Po Valley, 
all the rest being of an essentially Eastern <diaracter, with a 
range extending from the Balkan Peninsula to the IraiiUn 
Plateau.—Note on a fundamental theorem in the iheotj of the 
functions of a complex variable quantity, bvG* Morerau—*Striiti- 
graphic observations in the province 0/ AveUino, by Prof. 
T. TaramcUi. The paper contains a systematic studY of the 
stratified rocks expose(i by the cuttiftgS of the Avetfifto and 
Santa-Venere line of railway, and throuj^ the whole 

series from the Lower Chalk through the SSocene^ Miocene, and 
Pliocene, to the more recent Quaternary formatkma,—Account 
of a rare and Interesting ornithological apectmen, by “Profi 
Pietro Pavesi. The author describes a fine specimen of Rmdela 
leueopsisf Bechst., recently shot at Coronain the Po Vall^, now 
preserved in the Civic Museum of Pavia,—-On the rational eutl^os 
jn a linear space to any number of dltrietlrionB, by A. BrombUhL 
—Meteorological obsemtlofts iftacjc ftt the Brera Qbservfttfttyy 
Milan, during the month of Mardh* 
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iHiely obtfuaea specimenMr. W. 
vffttuirkJt fouf tav^ ypedei of Sphing- 
btt had Utely exatnined npicimeiwt,—Mr, K. E. 
Be^W^ rm ajpa^ fiODiidnmg observation^ on the ovarian 
oviMpi ^ l^hlo«lra 4 ;i (Protopterut), and described the entice 
of oeUs into the interior of the ovum. It %'as believed 

that tese <^lfl played an impoitani: part in the formation of the 
]^ddard also cooimuaicatcd a paper by Mr. J. T. 
Cunnhuiuuiit on the mode of attachmeAt of the ovom of the 
smelt ^Wn^iicr). 

Paris 

Ac^emy of Sciencee, May 3.—M. Jurien de la Gravi^re, 
President^ in the chair.—On the magnetic principle, by M. 
Mascart. The author^4 theoretical studies lead to the general 
inference that, in a magnetic and isotropic body of any form 
there are three rectangular directions for which the magnetic 
force is parallel to the outer held with different coefficients, 
/,/j, andy^. These coefficients possess the same properties as 
those of A sphere of sightly magnetised anisotropic substance. 
For steel the mean coefficient of longitudinal magnetic force is 
much weaker than for soft iron ; hence the increased importance 
of transverse magnetisation.—On tiic formation of oxalic acid 
in plants : a study of K urn ex acetosa (sorrel), by MM. Berthelot 
and Aftdni. The analysis of the dried seeds of this plant yielded 
0*05 per cent, of oxalic acid, which is also largely present in the 
leaves and sUlk, but to a less degree in the root-—Kemarks an 
MM. Berthelot and Andre’s communication on the proportion 
and quantitative analysis of the ammonia present in the ground, 
which api'ieared in the last numl^r'of the Comptfs rtfu/us, by M. 
Th, ^hloeaing. The author takes exception to MM. Berthelot 
and Andre's account of his process for effecting the analysis, 
and also traverses the statement that arable land, when irrigated, 
tends constantly to liberate the ammonia of the ammoniaca) 
salts contained in it.—On holmine, or M. Sorot’s earth X, 
by M. Lecoq de Boiabaudran, This was a scaled paper 
recently deposited with the Academy, and now opened at 
the authors request. It shows that holmine contains at 
least two metallic radicals.—On dysprosium {symbol Dy), by 
M. I^coq de Boisbaudran.—Kemarks on a work entitled 
*' Science and Philosophy,” presented to (he Academy by 
the aitlhotT, M. Berthelot.—Ol>»ervations on the new comet 
1886 tf (Brooks I.), made at the Paris Observatory (equatorial 
of the Weal Tower , by M. G. Bigourdvin.—On the spectrum of 
the Fabry Comet, by M. Ch, 1 rcpiecl. In this comet, as in 
that of Fnjke, theie appears to be a predominance of the 
gaseous elements on the one hand, while on the other its spec¬ 
trum seems to show that the relative brightness of the nucleus 
bears no necessary relation to the degree of condensation of the 
cometary matter.—On the density of liquid atmospheric air and 
Us constituent elements, and on the atomic volume of oxygen 
and nitrogen, by M. S. Wroblcwski.—Practical method for the 
preparation of the Nicol and Foucault prisms (three illustrations), 
hy M. L. Laurent.—On the penetration of light into deep nea- 
watcr, MM. H. Fol and El. Sarasin. From the author’s 
experiments it appears that layers at a depth of 300 metres are 
illumined every day for the whole time that the sun remains 
above the horizon ; at 350 metres light penetrates for nt least 
eight hpur* daily. liven after sunset the aclinic rays seem to 
reach considorabfe depths.--On the combinations of phosphoiic 
acid with thapic acid, zireoii> aud stannic acid, by MM, P, 
HnntefcttiUe and J. Margotlei. The general conclusion of the 
author^a reaenndie)^ is that the phosphates of titanic add, zitcoiu 
and stannic acid (possess the atomic compoaition of the phosphate 
of silica. By employing phosphoric acid as a dUsorvent they 
can b^ obfaltocd only under the oci^edrie form* while the 
phoephal^^ of ^lifia is obtained not only under this but under 
three other lonns incompatibU with the first—:Action of 
vanswBd add 00 the ammoniaca! salts, by M. A. Ditte*—On 
the coiwtimttc^ of butter, by M. E. lluclaux-—On kenotime, a 
rare Gerae#, Mradl, by M. H. Oorceix. This 

wbsUince, on analysis yields PnOa, 35 'd 4 ^ VO + ErO, 
0375* inkblublsi midttum 0’4, appear to be a phosphate of 
^ ww jwfobably erbinc.--*Oin the 

of inne wkjjl the vessels wi invertebrates, by 

by: 


by M, A. Gtord.—On some phenomena connected widr the 
division of the cellular nucleus in plants, by M, L. Guignard,— 
Remarks on M> Boutroux's recent coinmnnicatioa on an acid 
fermentation of glucose, by M. Maument^. The author shows 
that this add dimrs in no respect ftom that already deteromied 
and described by him in the year t$75, under the name of 
“bexepic.” 

Berlin 

Physiological Society, March 26. —Dr. Kossel communi¬ 
cated the results of experimentH instituted by Dr. Schotten 
respecting the cholic acids. As was known, two different 
nitrogenous acids entered into the composition of the bile, glyco- 
coUic acid and taurochoUc acid, which broke up respectively 
into glycocoll and cholallc acid, and into taurin and cholalic acid. 
The constitution of this azotcless acid, common to both, had not 
yet been determined. It was, however, known to be different 
with different animals. In the bile of homed cattle two cholallc 
acids had been found, distinguished as taurocholtc acid and 
choleic acid- In the bile of swine a third cholalic acid had been 
found, hytK)cho)alic acid; and in the bile of geese, a fourth, 
chenocholalic acid. It was probable that still more cholalic acids 
would be discovered. Dr. Schotten’s studies had for their 
object the elucidation of the constitution of cholalic acid. By 
heating to 300® C, he was able to split two molecules of water, 
and to obtain a body of an equal quantity of catbon, a less 
quantity of hydrogen and of oxygen. By subjection to a still 
greater degree of heat, from two molecules of the acid a molecule 
of water was separated, and a substance obtained consisting of two 
groups of atoms connected by an atom of oxygen. By treat¬ 
ment with anhydrous acetic acid Dr. Schotten established that 
cholalic acid was both monobasic and monovalent. Finally 
he investigated the composition of human bile from 350 gall¬ 
bladders, with a view to testing the statement that in human 
bile was contained a peculiar cholalic acid, the anthropocholalic 
acid of Herr Beyer. Although at first he received the same 
results, vix, a talt of baryta containing much less carbon than the 
other cholalic acids, yet subsequently, by continued purification 
and transcrystallisation of the product, he came to the conviction 
that in Ibe human bile only the taurocholic add of horned cattle 
was present. The results at first obtained of apparently different 
significance were due to the fact that the soluble barytic 
choialate with carbonate of barium very readily formed insolu 
bic double salts wliich were not easily split.—Dr. Biondi spoke 
on the intermaxillary bone, and discussed the fact that the 
docirine set up by Goelhe, that on each side but one inter¬ 
maxillary bone was developcj, namely from the frontal process, 
while the superior maxilla, on the other hand, was evolved from 
the maxillary process of ilie skull, had, m the year 1879, been 
replaced by a new docirine advanced by Herr Albrecht. Ac¬ 
cording to this new docirine two intennaxillary bones were 
developed on both sides, growing out of the lateral and median 
frontal process, and then coalescing with the superior maxilla 
from the maxillary process, According to the older view, at 
present defended m particular by Dr. KoIUker, the liorc-lip 
originated between superior maxilla.and intennaxillai’y bout*. Prof. 
Albrecht, on the other baud, removed the position of the hare¬ 
lip to Ijctween median and lateral inlermaxillary iKme. By 
way of proof for this latter view, the circumstance was ad¬ 
duced that exienially from the fissure an incisor tooth waa 
regularly found. Dr. Biondi had examined a very large number 
of norma] and pathological skulls, and had followed (Im: develop¬ 
ment in embryos of the facial bones. LikeProfi Albrecht, he i^egu- 
larly found an incisor tooth externally from the hare lip fissure, 
and, in the case of embryos, in the intermaxillary bone two i>oints 
of ossificatitm, whence were developed two separate intermaxib 
lary bones. Between these two were situated the hare-lip 
fissure and that of the palate.. 'I'he views of Dr. Biondi and of 
Prof. Albrecht deviated on the contrary very materially from each 
othw respecting the place where the two intcrnaaitillary bouto 
originated, In accordance with the si>eaVer’s views, the superior 
maxilla and the oqter intermaxiUary bone developecl from the 
maxflUiey process, while, on the other hand, the inner inter¬ 
maxillary bone sprang from the metlian frontal process. The 
lateral frontal process did not reach so far down. The hare-lip, 
in point of fact, therefore, as had beiAt mainuined by earlier 
authorities, Was situaled between the maxfUary and frontal pro¬ 
cess. The upper il({^ (p the opUfion of the speaker, develo^d 
itself# ht peneet aeooW^anoe Wiih the reUtions oht^ing in 
respett 6f th4 nraxftla and Us margin, oat nl* 

the raig^Uiry process, while ,the 
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iVont4 i>roee!S» formed the atse rtAsi, In respect of the tvt^ 
interma^iUftry hones on each tide, the presence of which the 
f^peaker assumed along with Prof, Albrecht, Dr Biondi deviated 
froxn the latter in so far that he had found, not an outer aa^ 
inner intermaxillary bone oh each side, but an anterior 
posterior. The incisor teeth, os also the supernumerary teetn, 
devc^ped themselves only in the intermaxillary bone. 01*, 
Biondi illustrated his address by preparations, drawings, and 
jAotograpbs he produced.—Dr. Pohl-Pincus next gave a supple* 
ment to nis address on the polarisation colours of uie hair of the 
human head, adducing the reasons which determined him to lay 
down three types of colouring : the normal, the pathologic, and 
an intermediate type. It was nevertheless to be understood that 
a whole series of transitionary hues intervened l>etwecn the two 
extremes. He further stated that, in accordance with hla ex¬ 
perience, hair pathologically changed in its double refraction in 
consequence of stimulation from inflammation or from psychical 
excitement was long in returning to its normal condition. The 
speaker next described two experiments on a frog’s heart. When 
he removed from a frog the anterior part of the cerebrum, , 
under avoidance of heavy bleedings, then set free the heart, and I 
stimulated one or several sensory nerves of the body, he then 
observed that the systole of the heart was unchanged. During 
the diastole, however, there appeared on the surface a chess- 
boarddike drawing, and the diastole itself was interrupted in the 
middle by an intermission. By stimulation of the vagus he was 
able to overcome this effect of the irritated sensory nerves. The 
second observation he communicated respected the local diastole 
which a considerable time previously had been noticed by others 
as well as by himself. The occurrence of this diastole under 
local meclientcal stimulation of the frog’s heart was always a 
very uncertain one. Dr. Polil-Piucus had now quite recently 
found that the local dilataticm look place only when the stimula* 
tion was given during the second half of the systole, At the 
beginning of the systole, on the other hand, the stimulation had 
no effect whatever, and during the diastole it even gave rise to 
local systole. The effects of the local mechanical stimulation 
lasted some time, and, besides the local contraction or relaxa¬ 
tion, manifested itself in a heightening of the diastolic or 
systolic state on each occasion al the stimulated spot. 

Physical Society, April 2.—Prof, dii Bois Reyraond spoke 
on the irreciprocal conduction of electricity found by him in the 
electrical organ of fishes, an<l discussed the teleological signific¬ 
ance of this property for the capability of fishes to discharge strong 
electrical currents outwardly (Nature, vol. xxxiii. p. 407).—Fob 
lowing up the address at the last silting by r)r. Baur, Dr. Peintt 
spoke on some other more recent thermo'^tats, in particular on those 
which effected the regulation by means of vapour pressure. In the 
closed short 1^ of a manometer was a small quantity of a fluid 
readily susceptfole of evaporation ; above it was placed auicksil- 
ver, which also filled the long leg of the manometer. Tne short 
leg of the manometer with the fluid referred to lay in the bath, 
the temperature of which should be kept constant. Did the 
temperature rise above the desired degree, then the quicksilver 
of the manometer also mounted in consequence of the pressure 
of the vapour, and the flow of the gas to the flame got thereby 
in part shut off. The temperature than sank, the vapour con¬ 
densed, and the (quicksilver in the manometer fell. To render 
the apparatus available at every over-pressure, the manometer 
was cut through and connected by a movable piece of tube. As 
the material beat adoiited for these flexible connections, the 
apeoker recommended thin steel tube, which was coated over 
with lead, thereby rendering it easily pliable and not liable to 
any elastic after-effect. The regulation by means of the long 
' manometer tube was accomplished in an electrical way by an 
electro-magnet. The details of the arrangement of the thermo- 
, stats in question were illustrated in part % models, in part by 
drawings. As fluid for very low temperatures a mixture of 
two hydrochloric ethers was used; for higher temperotiuea, a 
mixtare of ether and alcohol; for temperatures above too* C., 
water; and for still higher degrees of temperature, other 
'fluids. With respect to the emcacy of these thermostats, 
the speaker adduced that he was able to keep a water* 
baiih ^ for a considerable length of lime constant to within 
Cj—D r. Kdaig laid before the Society a photometer 
sent to him flnom Messrs. Yoates and Son, of Dumin^ which 
appmsmtty sumassed the Bunsen photometer. It oemsisted 
of two pristps of cost par&mn cotutected with 

other on n lohghitdmal sidev Between these two prisms 
placed a rilver Mf or a Hnfofl leet Vfhhnligjbt flx^meneSoUnm 
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fell on the one prism, 
the diflhsfid reflexions. The li 
other only through the met^l ^ . 

appeared dark. If a second Itoht was on the olw ^hle, 

then the other prism appeared Mkewhe bright* Bjr displace^ 
ment on a scale the photometer could be brought fhe posi¬ 
tion in which both sides iqipeored equally brigiu:. The dkti^ 
from each other of the two sources of l%ht in that dose 
the relation to each other of the intensities, ^e speaker pro¬ 
posed .some arrangements which would render this phOtomet^ 
available for coloured tight as well. Similar pr iposals for this 
purpose had already been made by Dr* Jtdly.-—Dr. Kl^plg 
mrtner made some supplementary communications on thd 
recently discussed by him of anomalous colour-seeing arising 
from alcoholism. After determining that the oCcurrenee of a 
neutral point in the spectrum was a perfectly certain proof that 
the eyes in question perceived only two fondamental ooloura* he 
investigated the extension of the colour curves by the employ¬ 
ing of mixed coloui^, and thereby obtained important results, 
which he promised to communicate to the Society in a Complete 
form in May or June next. 
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ysar-booic of pharmAcv 

of Pkformacy^ 1884, (London: J. and A. 

Clburjchtili ^884.) 

r jpIlIS volume contains the transactions of the British 
1 Pharmaceutical Conference at Hastings in August 
in addition to abstracts of papers relating to 
pharmacy^ materia medicat and chemistry, from July 1, 
1883, to June 30, 1884. The work is of course especially 
intended for chemists and druggists, but it also contains 
some information to general readers, and as this might 
be apt to be overlooked from the special nature of the 
work, we shall extract from it somewhat more largely than 
we might otherwise do. Amongst the most striking facts 
it contains is an observation of Sachs regarding the effect 
of light on plants, mentioned by Mr. Williams, President 
of the Conference, in his address. This observation is 
not only interesting in itself but it appears to give a 
reason for the rules which the herbalists, centuries ago, 
laid down for the collection of medicinal plants, and which 
in modem times have been regarded as simple nonsense, 
and have consequently been abandoned. The herbalists 
were particular about collecting their herbs at certain 
hours of the day or night, and even at special phases of 
the moon. We have not yet got any exact information 
regarding the effect of the moon upon the chemical com¬ 
position of plants, but Sachs's observations show that the 
amount of starch present in the leaf of any given plant 
varies considerably under different circumstances. In 
direct sunshine and under otherwise favourable circum¬ 
stances, starch is formed very rapidly ; but it generally 
disappears entirely during the night, so that a leaf col¬ 
lected in the evening will prove full of starch, while 
another leaf of the same plant collected before sunrise 
will hot show a trace. But even in direct sunshine, with 
all the necessary warmth and moisture, the plant will not 
form starch if the air in which it is growing be deprived 
of carbonic acid by means of caustic soda. The method 
of ascertaining the presence of starch in a leaf is very 
simple. **The leaf to be examined is first plunged into 
boiUng water for about ten minutes, then taken out and 
digested in alcohol for about the same time (methylated 
spirit answers perfectly well). This treatment extracts 
the whole of the colouring^matter (chlorophyll), and leaves 
the leaf perfectly white. The leaf is now placed in an 
alcoholic AOlution of iodine, and the presence or absence 
of starch 4 demonstrated in a few minutes. The absorp¬ 
tion of lodhae commences at the edges, and soon colours 
the leaf blue-black if much starch be present, or brown if 
the qumatity of starch be but amHI, The venation of the 
leaf atjpiears as a pale network on a dark ground, render- 
very beautifbl object, but all my efforts to preserve 
^ afew hours have hitherto faiW." The 
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poisonous alkaloids formed by the ^ putrefacrion of albu¬ 
minous substances ate idenri<^ with those occurring in 
soihe plants. 

In to chemical section of this Year-Book tore are 
several articles on putrefaotion-alkaloids or ptomabies* 
These alkaloids were shortly after their discovery sup¬ 
posed to differ in certain respect from the alkaloids 
produced by plants, but the points of difference on which 
reliance was at first placed in order to distinguish between 
alkaloids which might be formed in a dead body and 
poisons of vegetable origin which might have been ad¬ 
ministered for the purpose of producing death have now 
been shown to be untrustworthy for this purpose* 
Amongst the most important of the researches on this 
subject are those of Brieger, some of which are abstracted 
in this Year-Book, and others of which have been since 
published in his works (“ Ueber Ptomaine ” and ” Weitere 
Untersuchungen uber Ptomaine," Berlin, Hirschwald). 
The abstract of another paper by Poehl in this Year-Book 
contains interesting infbrmation regarding alkaloids 
formed by the decomposition of rye-meal. His results 
are that ergot and mould have a peptonising action on 
the albuminous matters of the meal. The degree of 
putrefaction of albumens is directly proportional to their 
peptonisation. ; In the first stages of putrefaction the 
decomposition of albumens is greater in ergot meal than 
in mouldy or pure meal. But in the more advanced 
stages these differences are not so marked. Various 
alkaloidal products were obtained both from pure and 
tainted meal after they had been allowed to putrefy. This 
fact may be of considerable importance in regard to the 
action of alcoholic drinks. Guareschi and Mosso in a 
paper abstracted in this Year-Book describe the methods 
by which they obtained from putrefying fibrine an alkaloid 
having an action similar to curare. In another work, 
which is not abstracted here (** Les Ptomalines " Premiere 
Partie, Rome, Turin, Florence, H. Loeschcr), they 
mention that one of the difficulties they had to contend 
with was the presence of organic alkaloids in different 
kinds of alcohol If we consider that a great deal of the 
spirits used for ordinary consumption are made of so- 
called silent spirit flavoured with various substances, and 
that silent spirit is also used in fortifying wines, it is 
evident that the purity of this spirit is of very consider¬ 
able importance ; but we believe that silent spirit is some¬ 
times obtained by the fermentation of grain which has 
become mouldy or defcomposed to such an extent as to be 
useless for food, and volatile alkaloids formed during its 
decomposition will pass over in the process of distillation, 
and being thus present in the spirit so produced may 
injuriously modify its action. 

The most interesting of the other facts contained in 
this Year-Book are those which refer to to synthesis of 
organic alkaloids. Hofmann has shown tot piperine, 
the alkaloid of pepper, can be built up from pyridine, a 
coal-tar base, and that piperidine, one of to intermediate 
compounds, which is also obtained piperic acid when 
natural piperinb is split up by potash, is probably a 
stejsping^'Stone to the ffjrmation of conine and atropine. 
It was mentioned in a former Yeai>Book that caffeine, 
to tea attd coffee, cap be prepared from theo^ 
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guano may be looked for. as a consequence 
0f the veeearOhes already made on the chemistry of these 
aubtttatices. 

EVeUD REVISED 

Euclid Rwhedy containing the Essentials of the Elements 
of Plane Geometry as given by Euclid in his First Six 
. EooJbSf with numerous Additional Propositions and 
Exercises, Edited by R. C. J. Nixon, M.A., formerly 
Scholar of St Peter’s College, Cambridge. (Oxford ; 
Clarendon Press, 1886.) 

T he movement for greater freedom in the teaching of 
elementary geometry than is consistent with a 
rigid adherence to Euclid’s Elements, which may be 
regarded as having taken definite shape with the forma¬ 
tion of the Association for the Improvement of Geometri¬ 
cal Teaching in the year 1871, gains strength surely, if 
not rapidly. Of this Mr. Nixon’s book is one of many 
indicationSf notwithstanding his decision in favour of re¬ 
taining Euclid’s Elements as the basis of geometry. For 
this decision he assigns two substantial reasons of ex¬ 
pediency and convenience;— 

** (i) That an established order of geometric proof is 
convenient for examination purposes ; 

“ (a) A rpcpgnised numbering of fundamental results is 
convenient to reference.*’ 

He adds, as co-operative reasons—the fact that there 
is no consensus of opinion among experts as to the supe¬ 
riority of any other scheme yet proposed ; and the senti¬ 
ment of repugnance at the thought of sweeping away an 
institution rendered venerable by the usage of more than 
2000 years.” 

It may be questioned whether Mr. Nixon’s first reason 
** of expediency and convenience ” leads as a consequence 
to the retention of Euclid as a class-book. The experi¬ 
ence of the examinations of the University of London is 
held by many examiners as well as teachers to prove the 
contrary. But apart from this we would enter our protest 
against the subordination here, as so often elsewhere, 
assumed of teaching to examination, of teachers to ex¬ 
aminers. Examiners are doubtless strong, but teachers, 
if they M'ill only combine and assert their convictions in 
practice, are stronger. We believe too that those who 
have most carefully considered the question of a rival 
order of sequence of geometrical propositions would agree 
that the best order in a logical arrangement does not 
seriously conflict with Euclid’s order, except by simpli¬ 
fying it. Rather, by bringing the proofs of each proposi¬ 
tion nearer to the fundamental axioms and definitions 
than Euclid does, it renders less assumption of previous 
Impositions necessary for the proof of any given proposi¬ 
tion. It stretches the chain of argument straight instead 
of dairyinig it round one or many unnecessary pegs, 

, Many instances of this may be found in Mn Nixon’s 
oom To mention one only- the proed which be 

jadJelously gives of the fundamental proposition that 
triangles are to one another in the du|dicate 
ratio Jtooologous sides” depends diiecUy on the 
lei Sixth B 00 I 4 inatiad of the 



chain being carried TOi 

Proposition as it Is by Encfed himself. y ^ ^ 

Waiving, however^ farther discut»alOn of 
considerations; and granting Mixon ^ ^Of 

expediency and sentiment without farther. we havh 
no hesitation in thanking him lor having proditod a 
and useful book. The conditions ur^r which he hue 
worked are such as to make it uxisatisf<sct<ny to One Sidto 
seeks for a natural and symmetrical sequence ahd groniH 
ing of propositions forming a well compe«ited feat 

all the materials are there for enabling the student, if he 
has sufficient patience, to make it for himself. The book 
is well furnished with important propositions not con¬ 
tained in the ordinary editions of Eudid, but vaiious 
excrescences in the shape of addenda and lemmas have 
been necessary to accommodate them, and in these 
addenda those which are of real importance to after use 
are rather hidden amid a crowd of other consequences, 
interesting as results, but not necessary parts of the geo¬ 
metrical edifice. 

Mr. Nixon has, wisely as we think, distributed his 
axioms and definitions among the propositions, intro¬ 
ducing each one exactly when it is required, instead of 
commencing with the full series, but it seems to us a 
serious defect that they are neither numbered nor any¬ 
where collected together for reference. We are rather 
surprised that he has not taken the opportunity of 
revising Euclid’s editors, and reverting to Euclid’s 
division, into common notions and postulates, of what 
modern editions call the axioms and postulates \ the 
common notions embracing those general axioms which 
are true for all magnitudes, while the postulates relate to 
geometrical magnitudes only and are the really essential 
basis of geometry. 

While retaining the order of Euclid’s propositions, Mr. 
Nixon has very freely revised his demonstrations both in 
substance and in form. Where he has introduced new 
demonstrations, they are in all cases, we believe, im¬ 
provements. The famous pons disappears in favour of a 
proof founded on turning the triangle about one of Us 
equal sides till it falls again into its original plane. 
Philo’s proof of i. 8 is adopted, and consequently U 7 
omitted as useless. In Book 21 . the diagonals of 
rectangles disappear. Euclid’s propositions about the 
correspondence of equal chords, arcs, and angles at the 
centre of a circle are proved directly by superporition, as 
recommended in the Syllabus of the Geometrical Assoda- 
tion, to which here as elsewhere Mr. Nixon acknowled^ 
his indebtedness, but he stil] retains the proposidons 
about similar segments which we should have 
him to omit (as in the case of i. 7), as thereby rendered 
useless. Book V. contains the ess^tiaU of the thtoT ^ 
proportion, deduced frOm Euclid's definition, in the toei 
first suggested by De Morgan. In Book VL st^erpnri- 
tion 18 often emfdoyod^ where Eudkt makek a sepomte 
construction, but not invadabiy, as, rie think, nriglU .have 
been done with advantage. - ! v, 
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ovttr aiijd ovc^r 

^p<Miti^ wliieli have goiie does much to 

the leftroer and prevent loose- 
though we think Eudid^s style 
wtth' advantage of some pruning^ we feel that Mr. 
! 4 ^kc^ w 4 th overstrained regard to the examination hall, 
half used the knife too fk‘eely, and has run the risk by his 
styl^ and free use of abbreviations and signs of letting 
the young believe, as he is only too glad and ready 
to <ib| that mathematical work should be written after the 
fkshlim of a telegram, grammar disregarded, articles and 
little words omitted, and what should be sentences written 
without verb or copula^ 

Mr. Nixon has deliberately omitted the usual marginal 
references, on the ground that “learners (i) very gener¬ 
ally ignore them; and (2) will gain greater benefit by 
having to hunt up the references themselves.” We believe 
he has thereby seriously injured the value of his book. 
Because many boys, in the hands of a careless teacher 
and left to themselves, ignore the references, is hardly a 
good reason why they should not be supplied for ihose 
who would use them, or who would be required by their 
teacher to use thern j and they would be exceptional 
pupils under exceptional teachers who could be depended 
on, or find it easy, “to hunt up the references themselves.” 
Doubtless the exercise of doing this is excellent, but the 
beginner needs some help in doing it. 

We have thought it would be most useful to dwell at 
soma length on Mr. Nixon’s revision of Euclid’s text, and 
can only notice generally the exercises and addenda, 
which occupy more than half the book. The collection 
of exercises appears to be very well chosen and complete, 
though we should have been glad to see more of them 
interspersed among the propositions from which they 
naturally flow. 

The addenda include all the more important develop- 
monts of the elementary geometry, as well as an intro¬ 
duction to many of the methods of the higher geometry. 
As a collection of results in the geometry of the straight 
line and circle this part of the book appears to us from a 
cursory perusal to be excellent, giving a full account of 
the important rclaticms of the triangle and its associated 
circles, centres of similitude, coaxial circles, &c.; while 
for methods the elementary notions and use of cross 
ratios^ harmonic ranges, inversion, poles and polars are 
explained and applied to such an extent as to prepare the 
student naturally for their application to geometry beyond 
thht of the straight line and circle. We fail, however, to 
find such prominence given to the great principles of 
duality and reciprocity as their importance, scarcely less 
in eidmOntary than in the higher geometry, appears to us 

thdemnu^ 

_ilie the accuracy and clearness of the 

as worthy of the Clarendon 
^ R.B.H. 


The tables given at the end of the book at to the con¬ 
version of dagrees of Centigrade into Fahrci^eit and 
vitx versd^ as to the conversion of English weights and 
measures into French, are in some points incorrect, and 
might have been easily correctly copied from any standard 
work. E. KleiK 

Farm Live-Siack of Great Britain. By Robert Wallace, 
F.C-S. F.H.A.S., &c., Professor of Agriculture and 
Rural Economy in the University of Edinburgh. 
(London: Simpkin, Marshall, and Co.; Edinburgh: 
Oliver and Boyd, 1885.) 

WiTMiN 200 pages octavo, of rather large type, does Prof. 
Wallace condense much useful information upon farm 
live-stock. It must, however, be evident that to treat of 
cattle, sheep, swine, and horses, from a biological, an 
agricultural, and an economical point of view would^ at 
least require double the number of pages, containing 
twice the number of words, and folded cjuarto. Brevity 
has been said to be the soul of wit; but in a work such 
as this we cannot but feel that it must be intended by its 
author either for those who know nothing or for triose 
who know something of the subject It appears to us 10 
fall short of the requirements of each of these classes of 
readers. Four and a half lines—forty words, in fact—upon 
the Devon breed of cattle cannot be considered adequate, 
however terse and compressed they may be (and to the 
point they undoubtedly arc), to giving a good word-picture 
of this race. Besides, Prof. \^^Ilace must excuse us for 
differing from him as to his statements even in this very 
short description. He is wrong in saying ^‘ colour blood- 
red, no white.” There is white upon the forc-udder in 
almost all Devon cattle, and it is unfortunate that there 
should be a manifest error in this very short description 
of an important breed. 

The book aims at too much, and is too vague in its 
general plan. The writer is successful in being concise, 
but he is not free from errors, and a greater amplitude in 
his observations would have both conferred a greater 
general interest upon his pages, and been more satis¬ 
factory to an earnest student of agriculture. Let us 
hope shortly to see an enlarged edition. 

Common-Sense Euclid. Books J. and 11 . Part I. By 
the Rev. A. D. Cape), M.A., St John’s College, Cam¬ 
bridge. (London: Joseph Hughes, 1B86.) 

TuE object of this book, as the author tell us, is to point 
out, especially to teachers and those teaching themselves, 
the portions of the treatise which either present difficulties 
to the beginner or escape their notice altogether. 

The propositions are explained in a very clear and 
concise way, some of them being even worked backwards 
and their analysis being made in every cfise ; explana¬ 
tions are given, here and there, where they are most re¬ 
quired, and are put in the easiest possible way. Problems, 
at the end of each proposition and also at the end of the 
book, are given, making a total of 300, followed by hints 
for their solution. 

The figures are not placed opposite each proposition, 
as they are in most editions, but all together at the end. 
The plan adopted is a very good one, it being imderstood 
that the student must construct the figures for himself. 

Aritkfneiic for Schools. By the Rev. J. B. Lock, M.A. 
(London: Macmihan and Co., i 8 ( 8 |i 5 .) 
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This is a carefuOy prepared sdioat>book, fontting, m to 
scope, a sort of aritfaraetk; tnean between HombUn SmiUi’s 
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i^Gur«cies of thought an4 language occur. Is it 
Vwt)r the case, for example, that rate of mtereat (p. iSi) 
mdependeht of time f 


LETTERS TO THE EDITOR 

f 7 %e Edilor dees not hold hintself responsdfle for efiniens ex~ 
pf^med ^ his cftrespeHden*s, Neither can he undertake te 
return, er to corresp^d 'tvitk the writers of, rejected manu^ 
^Hpts, No notice is taken of anonymous communications, 
IThe Editor urgently requests correspondents to keep tluir letters 
as short as possible. The pressure on his space is sc great 
tkist it is impossible otherwise to insure the appearance even 
ef eommunicaiions containing interesting and novel fa€ts,\ 

Chlorophyll 

In a short note in Nature (voI. xxxii. p. 343) I mentioned 
the discovery of a colourless substance produced the action of 
reducing agents on chlorophyll and regenerating, on being 
exposed to the air, the original green solution. 1 may be 
allowed to add to my previous statement that if this reaction 
is not pushed too far and the resulting substance is duly con¬ 
centrated, it is not colourless, but of a reddish-brown bv day¬ 
light, of a splendid nil^ red (very different from the well-known 
port-wine red colour of chlorophyll) by limelight. Its spectrum 
Is chiedy characterised by the total absence of band I., and the 
presence of a broad band corresponding exactly to band 11., and 
the two intervals between I. and 11 ., and between II. and III. 
Band IV. seems also to be present, though somewhat altered in 
its position and intensity. 

The presence of a slightest trace of oxygen is immediately 
announced by the appearance of the I. chlorophyll band, so 


that the reaction may be considered as a most sensitive test for 
oxygen. On further exposure to the air, as already mentioned, 
chlorophyll is regenerated. This new substance being evidently 
a product of reduction of chlorophylline, the green-colouring 
matter of chlorophyll isolated and described by me in 1869, it 
mw be called proiockiorophylHne, or simply protophylline. 

Its solutions can be kept in sealed glass tubes containing H, 
or CO-: in this latter casein a dark place, for on being exposed to 
light they turn green. Can it be inferred from these facts that ; 
the oxidation takes place at the expense of COj—that carbcmic 
acid is actually reduced under the joint action of light and of a ' 
chlorophyll soliition ? The question, if answered in the affirma- ] 
tive, is of so great importance, that I am now taking all the I 
pains to arrive at a definite conclusion. 

The optical properties of protophyllme seem to indicate Us 
presence in freshly-prepared chlorophyll solutions. Indeed the 
difibrence presented by the spectrum of a fresbiy^prepared green 
solution and that of Mr. Stokes’s modified cklorophyU may be 
easily accounted for by the presence in the former of the broad 
jMqppjfUine band intercepting the rays of light In the two 
interim beti^n the bands I. 11 . and III., as Just mentioned, 
to the^wmscftce of different quamUies of protoihyl^ may be 
lifeewfe anrihiW the varying relative intensity of the bonds 
U- III, hu:t that has attracted the attentiott of many 

observer. ■" ' > r'' 



At all events, It oihniU /%m doubM ^ ^ 

curious substance, yuk 

all the operations taking laacn m a totSl 
and under the m 

throw a new light on rimt most Impocta^ pfi 
problems—the part played by ctdovopliyU In 
of carbonic acid by me plaint* C. TutmiAhif^' > 

Moscow Univeiwy 


The Stone Age in the Iflatay Penismuln 

In Nature, vol, xxxiii. p. wy^theie is a notice of a paper; 
by M. de Morgan, publish^ in Cosmos, on the Stone Age fo 
the Malay Peninsula. Will you i>ermit me to offer a ^w remarim 
with reference to this matter. In the 6rst place, it is a^ that 
M, de Morgan came into contact with three native races, whjich 
he respectively names Sakayes [Sakai], Seamangs {Stdmaag), 
and Kayats [Ryot]. I have put in brackets the commoD&‘ 
accepted spelling in the Straits. It is funny what petmliar mtS” 
takes travellers make when passing through a country the^ 
language of which they do not undentand, ryot being the word 
used in the Straits to express those followers or retainers of a 
native chief who are not actually his debt slaves, but who owe 
him more or less of feudal allegiance; Malays here invariably 
use the word when speaking of the following of a Sakai chief, 
The word ryot is, I believe, also used in the same sense in 
India. With reference to the tribes of whom M. de Morgan 
^aks as living in the recesses of the mountains, and whom the 
Sakaies called ''fire apes,” 7 cannot help remarkingthat 1 have 
never heard the Sakaies speak of them myself, nor can I find 
that any other Government servant here has heard of them 
either; still we are in pretty constant communication with 
certain of the Sakaies of these hills, and for my part I have at 
different times stayed for longer and shorter ^riods ^ the 
clearings of some of the chieS whom M. de Morgan visited, 
and moreover 1 have employed most of the same Malays who 
followed M. de Moigan. By the bye, these were Sumatran 
Malays, and they told me some very extraordinary tales about 
the wild tribes before I started up country with them; these 
forei^ Malays are especially addicted to telling marveUous tales 
of ihe wild tribes of the mountains, but so far I have not 
been able to verify their information in the least degree either 
from the Sakaies themselves or from native Malay sources. It 
would be interesting to know what eauivatent was used for the 
expression “ fire apes." Was it a Malay word or a Sakai word ? 
With reference to the Stone Age 1 quite agree with M. de 
Morgan in believing that at a not very late period—probably 
just before the Malay invasim—there were tribes livitig 
in the interior who were not acquainted with the use <rf 
iron; up to the present moment 1 have been able to col¬ 
lect twenty-two stone implements. 1 have softt dmirings 
and notices of these to the Anthropological Institute. I 
may, however, here mention that of these twenty-two sped* 
mens one is the half of a stone bracelet; the rest are aB 
chopping-tools of different descriptions, used, 1 think we 
fairly conclude, by a race of boat-builders, who most likefy con*- 
structed dug-outs, much like the Malays of the present I 

adduce thfi supposition from the fact that of my twenj^rohe 
spedmens two are perfect gouges, and six others are of the 
description which Dr. Evans has dassed under adses. The 
cutting-edges of neariy all my specimens have been coUridetabfo 
damaged by use. The high polish which M. de Motgah^S 
mens—and mine abo—exhibit Is, I think, acoemnted for m, h 
great measure by the faet that they are used and very 
prised by the Malays as whetstofies; the>omeii preserve theth^' 
especially to sharpen their raxors oni sritn v^hiqh they , 

heads of their chil<bren durfogtlm f^fodbord^ed by outtom or 
religious law; end the men Werc^ until Utdiyr veiy anxkms to 
procure them to ri)iar|)en the irtm spurs used in obek-fightiqg.’ 
As almost all of the spedmens priicctred by ine have beiSi t^r- 
chased of Malays who have Inh^ted th^ foam thdr ancestor 
and prised them as hdr-^loom^ it isi I thihk* reasonable to 
pose that in their orighiii} cnodUlou some of themt, at Idmt* iem ^ 
consMerably rouijpiiertlfaka ii^^ rimy name info our handl]t i^ 
mppoMtion u fuT^r iMe to foe % 

other day by a thfo he ohpe b^ 
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Wahting fn every respect as to traditions beyond the memory of 
t^r own generation, and they have invariably answered my 
^ii|dea as to the origin of the atone aaes by taying, like the 
M^yst that they are thtmder'Stonea, To such an extent is this 
lamlheld Malays, that the other day a Malay of considerate 
aociid standing assured me that once a cocoa-nut palm was struck 
by ligralng dose to Ms house, and that about a month after- 
he searched about the roots of the tree and found the 
thtttld^Stooe which was the cause of the damage: it was this 
ma0% ihlher who for several years kept a hre ali^t in his house, 
which Are was generated from the same tree after it had been 
struck by the electric current. 

1 lum already drawn attention to the Malay belief as to these 
S0<alled thunder-stones {Nature, vol. xxxii. p. 626). My 
specimens are all in the Perak Museum at Thaiping. 

Rinta Perak, April 5 A. Halb 

On a Tbcrmo-eleetrical Phenomenon in Connection with 
Prof. Balfour Stewart's Paper on Terreatrial Magnetism 

In ihe Phihs&phkal Magazine for May Prof Balfour Stewart, 
in his paper ** On. the Causes of the Solar-Diurnal Variation of i 
Terrestrid Magnetism," takes in one place (p. 443), for an 
example, the case of ** an ordinary electric circuit, say of a I 
circular shape, and horizontal, and heat it by causing some I 
source of heat, such os a lamp, to travel slowly around it with a 
definite rate of progress." He goes on to say that no current 
due to the heating will take place. So it would generally be 
thought. If, however, the experiment be even roughly tried, at 
all events with an iron or nickel wire, the contrary takes place. 
An account of the experiments, &c., which I have made on this 
subj^, was read before the Royal Dublin Society on March 24, 
and will, in the course of time, be printed in the Society’s Pra- 
orwfMtf/. Though there is a current in a wire on causing a 
hcaiea portion to travel along it, it seems unlikely from the 
nature of the phenomenon that it could in any way be Inferred 
that the higher air would similarly affect a current under the 
sun’s healing. Fred. S. Trouton 

Physical Laboratory, Trinity College, Dublin 


00 Migratory Birds Return to their Old Haunts? 

Much evidence has been given by naturalists to prove that 
birds of passage return to their old haunts. The following, 1 
thinki may be of interest to some of the readers of your valuable 
pi^r. For the past two springs a cuckoo gifted with a 
decidedly pecultar note has visited this neighbourhood. Within 
the last fortnight it has again arrived. Its song consists of three 
clear distinct notes, cuck^coo—coo, the second note being a 
semitone above the last. This it never varies. We all know 
that towards the end of its sojoum the cuckoo suffers from 


do«a not wander beyond the same limits—from the park here to 
a^ttld hiilabont luuf a mile distant. 1 think these facts not 
Ocmt^lasively prove that the cuckoo returns to its old 
quariw year aRer year, bat that it also restricts itself during its 
stay la thhi eoun^ to the same locality. F. C. Taylor 
miMitetletme, £ast Harptree, May 13 

; ^he Pdlaon bf tbe Stlnginf-Nettle 

in your issua for May fi (p. S), on 
PmU iWt PafoniCea,’* there is one semence bn which I 


Palenites,’' there is one seinence bn which I 
offing Jtf turn 

be ftcmic acid--a yiaw ^^55 on the 
am can obtainod iirom the h^-pknt by 


been shown that this acid is a widel^s^vead coUHituent of the 
cell-sap of living plants. The formic acid theoir is also out of 
harmony with the fact that the duid contained m the stiaging- 
glanris of the nettle has frequently, if not always, an alkaline 
reaction. It seems strange that we have at present no trust- 
woiilw observations on so interesting a question. Can none of 
our physiological chemists come forward and remove it from the 
region of conjecture? Alfrbd W. Bennett 

St. Thomas’s Hospital, May 13 

What la HUtioderma? 

Can any of the readers of Nature inform me to what class 
of fossil organisms belongs the genus HUtioderma ? Mention 
of the name—^but of the name only—is made by Stenry Hunt 
in this journal, voL vi. (1872), p. 54, and by Hicks in the 
Quarterly y<mmal of the Geologic^ Society of London, vol. 
xxix. part 1, 1873, table facing p. 42. It does not occur in 
Hroun^s “Index Palseontologica," in Pfeiffei’s “ Nomcnclator 
Botanicus," nor in Scudder’s “Zoological NomencUtor." The 
name is not to be confounded with that of Carter^’s genus, 
Histoderma, established 1874, for recent sponges. S. 

Leyden, May 15 


ON THE INFLUENCE OF FORESTS ON THE 
CLIMATE OF SWEDEN^ 

A VALUABLE Report on this subject has been prepared 
by Dr, H. E. Hamberg, and printed as an appendix 
to the Report of the Forest Commissioners of Sweden for 
the year 1885. The observations were commenced in 
1876, on the principles established by Dr. Ebermayer in 
Bavaria, but Dr. Hamberg soon found that the mere com¬ 
parison of the results obtained at the forest station with 
those yielded by its sister station in the open country was 
insufficient to bring out all the peculiarities of forest in¬ 
fluence, and accordingly he added a third class of station, 
situated in a clearing in the forest itself {bppen plats i 
skoyietC), The various results of these observations arc 
discussed in a very exhaustive manner, and we must refer 
those interested in the subject to the Report itselt The 
author’s conclusions, however, are very interesting, and are 
reproduced here in full. 

Our researches do not allow us to determine whether 
the presence of the forests on the whole contributes to in¬ 
crease or diminish the quantity of heat in the atmosphere, 
that is to say, to raise or lower its temperature. In fact, 
we have been entirely unable to take into account either 
solar radiation or the radiation from the needles * and the 
points of the trees. Until we are able to ascertain the 
quantity of heat which escapes from these surfaces, and 
its relation to that escaping from other surfaces, it is quite 
impossible to determine with certainty the influence of the 
forest on such an important subject as the mean tempera¬ 
ture, and must confine ourselves to approximate estima¬ 
tions. Among the various surfaces which are met with in 
Sweden the most important are assuredly water, bare 
ground or rock, soil covered by herbage, and finally forest. 
Neither the surface of the lakes and sea nor the bare soil 
of town streets have any resemblance to the forest: the 
climate of the latter bears no similarity to a maritime 
climate or a town climate. A forest may best be con¬ 
sidered as an instance of vegetation on a gigantic scale, 
as is evident from the low temperature of the ground 
under the trees, and the freshness of the air in summer, 
especially in the evening and at night-time, thus aflfording 
evmence of active radiation. In this case forest would 
be a source of cold rather than of beat But here we are 
sentry deling with suppositions^ 

^'Trom this point of view a forest is distinguished from 
all the other surfaces we have mentioned, in that it extends 
into a etratdm of air lying fet above that in which man 
lives and eamesonali of his occupations which depend on 


lives and eamesonali of his occupations which depend on 
* C»n^t$ dvili wifli omlritly of pUm and wa 
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$iidi aa ^^rcultufe. It ahduld fdjlow from 
^4 tf^t whether the annual result df the presence of a 
be an excess or a defect of heat, the one or the 
Other shoukt, thanks to the winds, be communicated to a 
greater znafia of air, and be less sensible in the stratum 
dose to the ground. The thermic properties of other sur¬ 
faces are more ini mediately available in the lower stratum, 
and consequently, from the practical point of view, exert 
a greater influence on the temperature of the earth and of 
its immediate vicinity. 

If, then, we confine our Consideration to that which 
from the practical point of view is perhaps the most im¬ 
portant, the influence of forests on the state of tempe¬ 
rature In the stratum in which man generally lives, in so 
far as this can be determined in the ordinary way by ther¬ 
mometers, I think that our reply for this country (Sweden) 
will be Jess uncertain, and it is as follows :— 

“ In the districts of our country which are open and are 
cultivated, during the annual interval of cultivation, a 
forest lowers the temperature of air and soil during 
evenings and clear nights, restricting the period of daily 
insolation, and thereby checks vegetation. 

“The other influences of forests on temperature are 
-either so slight that they possess no practical importance, 
y Ihe moderation of cold in winter, or else are of 
such a character that they elude the ordinary mode of 
observation by thermometers. Among the effects of this 
nature we may mention the well-known fact that forests 
afford shelter against cold and violent winds to vegetation 
which would suffer from these winds, or to objects whose 
temperature is higher than that of the environment, as for 
instance the human body. It is in this last respect that 
the Swedish saying is true, namely, that ^ the forest is the 
poor man^s cloak/ In certain cases it may also yield 
protection against the cold air or fog which on cold nights 
comes from districts in the vicinity which are visited by 
frost. The advantageji on the score {>f temperature 
derivable from the torest may thcrclorc be considered to 
resemble that obtainable from a wall, a palisade, a hedge, 
or any object of that nature. 

“ On the one hand a forest, where it is close at hand, 
offers mechanical protection against cold and violent 
winds. On the other hand, it docs injury cither by re¬ 
taining the solar heat required by crops, or by lowering 
the temperature of the soil during clear nights, and thus 
favouring the developrwnt of hoar-frosts. At a distance 
forests have no sensible influence on the climate of 
Sweden. 

“ If we wish to put these results to a practical applica¬ 
tion, it is impossible to say in general whcUter one should, 
or even could, clear the forest without injuring agriculture. 
But it appears that as regards the temperature, if we dis¬ 
regard the utility of forests in other directions, we might 
make extensive clearances without any prejudice to agri¬ 
culture. ft 19 certainly not a mistake to say that our best 
cultivated districts are the freest from wood, nor is it a 
mere chance that the harvests are, on the whole, more 
sure in the open country than in the forest. In the event 
^ harvest it is, as I well know, the wooded districts 

which have sufifereci ntost. At the same time I must at 
once admit that these provinces are also influenced by 
other powerful physical factors, possibly even more active 
than forests, such as an elevated situation, a bad soil, the 
presence of swamps, &c. But nevertheless it appears to 
me,after all that has been said in the preceding pages, that 
Ihe forest has some bearing on the subject. 

* At the present day, the words spoken 130 years ago 
by Pastor r. Hbgstrdm, and at that time memoir of the 
Sw^i A Academy, are very generally applicable, inasmuch • 
as It hat iMsen found that ciJtivaricm can to a grett 
rexnove i&Qin a district its tendency tp hoart^roet^ tlm, 
satne result has frequently been obtained by 4riiinlng or 
by cleariuif forest^ 3^HicuIariy thow of d^dupos.; 
timber, ivh^e the especially those lyhic^i biilng ion 


hrosts, appear to have jtoir thidr t 

the control a pine forest id jtu eaceU^ 4b 
cold, especially when it C4d;i iftahd 1 

and marshes or surroandifiR districts where the cedi^ J 
its rise. If, however, the west interferes A""*^^** 
and with wind, it should be cleared, it ttu 

that while in some districts the clearit^ of ^ for; 
been beneficial in averting hoar-frost, in pthers the ^ 
has been directly the opposite.” 


RESULTS DEDUCED FROM THE MEASVJtBS 
OF TERRESTRIAL MAGNETIC FORCE IN 
THE HORIKONTAL PLANE, A T THE RO VAt( 
OBSERVATORY,, GREENWICH FROM tMl 
TO 1876 

CIR GEORGE AIRY has recently published a valu- 
^ able and extensive series of diagrams r^resentipg 
the diurnal changes in the magnetic forces in the hori¬ 
zontal plane at Greenwich between 1841 and 1876. In 
an introduction, the ex-Astronomer-Koyal gives a shcat 
statement of the circumstances under which the magnetic 
work was undertaken at Greenwich, and the various 
changes which have taken place. With regard to the 
curves here brought together he writes as follows ;— 

The form of the curves, and the poailion of the points 
on them corresponding to hours of solar time, leave 
no doubt that the diurnal inequality is due mainly—and, 
as far as I can judge, entirely—to the radiant heat of the 
sun ; and, it would seem, not to its heat on the earth 
generally, but to its heat on points of the earth not vciy 
distant from the magnets. In the hot months of the year 
the curve, though far from circular, surrounds the central 
point in a form which, as viewed from that central point, 
never crosses itself, and is, generally speaking, usually 
symmetrical with regard to E. and W. But in the cold 
months the space included in the curve is much smaller, 
ill many cases probably not one-fifth of what it is in the 
summer months ; and the curve often crosses itself in the 
most bizarre fashion, with irregular loops at the$e 
crossings. In the summer months there is a certain 
degree of symmetry ; but here is, constantly, a preponder¬ 
ance on the west side, which leads me to imagine thnt 
the magnetic effect of the sun^s heat upon the sea U con¬ 
siderably greater than the effect on the land. 

To obtain some numerical basis for a report which, 
thoug’h undoubtedly imperfect, may convey some sdCas 
on this wonderful subject, I have adopted the foHowis^g 
course. I have confined myself to the months of June 
and July as probably the two hottest, and the mow4 of 
December and January as probably the two coldest In 
each of the curves applying to these months I have 
down a system of rectangular co-ordinates correaptaiding 
to ibe Greenwich astronomical meridian, and the Ifrue lit 
right angles to the meridian (the geographical E. and 
ihe extreme north ordinate and the extreme 
ordinate were measured, and their sum taken, and 
preted by a scale of measure formed in aceoraUnc^ 
the theory of the instruments, and ihis , 
forms the range of meridian force in Uen^ m w IdWi 
honzontal force.'" In the Same *3CMmnei:> the *^rdi|gb of 
transversal force ” is measured. As the time df eotih 
hourly or hourly result is marked, on the curve, tihere fe; , 
no difficuity in fixing approximately on the sOfer ttmea 
corresponding to thoe^tfeme N. and values and thd 
E* and W. values mentloaed above. hif 

all the ciemehU ttf the magnetic record whudt iwb 
included in the tabfe; S 
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^ W. Juk^Wiikiyi showing that b a globe of 
^ p( rotation incraft^ from centre 

to a certain law^ superficial currents 
$ 41 ^ poba towards the equatOTi but take the 

opj^ie ^iredtioh if the rotation be accel^ted from sur¬ 
facec#ttre» The to theoretical deductions have been 
esgietibontahy verified by Belopolaky* A new criterion 
is thereby furnished as to the fashion of the sun's internal 
rotation* F<»r b^h Spdrer and Carrington have recog¬ 
nised that the motion of spots in Jatitu^ tends, on the 
whdiei poleward ; while the closing in towards the equator, 
with the progress of each epoch of disturbance, of the 
rone in. which spots, faculas, and prominences chiedy 
inanuest themselves^ is a well-recognised feature of 
periodical solar activity. This zonal movement is held to 
depend upon currents at considerable depths, but the 
drift of individual spots upon surface-dow; hence the 
sun’s system of circulation is such as to indicate, accord¬ 
ing tojukowsky's theory, rotation accelerated towards 
the centre. 

The cause of this inequality is found by M. Belopolsky 
in the non-homogeneous character of the solar globe 
Assuming that the variations of its density conform to the 
Jaw adopted by M- K^>che for the terrestrial spheroid 
(p ■■ po (i - it follows that gravity must attain a 

maximum at a certain depth below the surface (this depth, 
in the case of the earth, is r/6th of the radius). Under 
these circumstances the rate of rotation and amount of 
polar compression of successive solar strata must vary 
with gravity, and in the same sense. It is, moreover, 
highly probable tliat gravity and angular velocity will 
attain a maximum simultaneously. The ensuing frictional 
acceleration of the superimposed slower-moving layers 
is so conditioned as to lead directly to a law of surface- 
rotation identical with the empirical formula arrived at 
by Spdrer from observation solely w n cos 

The minimum period of rotation for an interior solar 
shell, computed according to the foregoing hypothesis, is 
2r'3 days; the longest observed period for any part of 
the superficial globe is 27*5 days The mean of the two 
(24'4 days) differs very little from the period of 24*5 days 
deduced by Homstein from magnetic observations. It is 
pointed out that Faye's rationale of the peculiar character 
of the sun's rotation implies for an inner nucleus the 
improbably short period of 2 2 to 3 days. 

EDUCATION IN THE UNITED STATES^ 

'T'HE work of education in the United States of 
^ America, as delineated in the Commissioner's report, 
is making steady progress and keeping pace with the 
great iherease of population in that country, where are 
366 cities with an average of 40,000 inhabitants, and a 
lowest fimit of 7J00, Various States are able to {wreeive 
that a more efficient course of education provided in 
them for the next generation is one of the greatest attraC*' 
tions to those earnest striving settlers who are the back¬ 
bone of ^ growing country; and money and energy in 
increairin| amounts are devoted to the purpoto. The 
toccto™ guidance of these powers to desired results 
depemto ^ selection of capable district 

who will provide for the more careful 
to{to^}do, andit^^ also of teachers, and introduce 

and the best facilities of instruction; 
oofombn to the many what wqidd have been 
the extra intelligent fow. The 6 m use, there- 
of tihtfal mJ&tity votes la the provision 
^ who con be secure 0% by 

mgh^ One au|ty of officers 

totahUshing tohoois.ih eypry 


district being so perfect in all of the United States, that 
in Connecticut, for example/there are 15S sdiool districts 
which baveleto than eight scholars in attendance during the 
year, and one case h quoted, noi as being by any means 
unparalleled, of a school having only four scholars during 
tbe year, and for three months having one only, whose 
education consequently cost the district 60 dollars. In 
such circumstances the State inspectors can recommemd 
the consolidation of several of these school districts into 
one. Where this cannot be done, it is not likely that an 
efficient, qualified teacher can be secured for each. Yet 
rather than this scattered population should grow up half 
taught, the New York sufwnntendent of popular instruc¬ 
tion recommends that a Efficient salary shall be made 
good out of State or general Government funds. It is the 
more necessary to meet this difficulty as population is not 
everywhere increasing. In Maine, for example, popula¬ 
tion has decreased, and the number of school aistricts 
I has been reduced already. 

In Massachusetts a ^eater number of scholars than 
the whole number of the school population (from 5 years 
of age to 15) were enrolled; but, on the other hand, 
Maryland and Virginia showed only a 3 and 29^ per cent, 
attending, and what reports could be gained from Louisiana 
showed only 19 per cent, enrolled, and not above ij per 
cent, attending. Of course, in such a State, there is the 
double difficulty pf getting the coloured population to 
school and of raising the money to pay for it; poverty 
standing in the way of fair remuneration of teachers as 
much as the lazy ignorance of the blacks in that of 
regular attendance. Naturally half-day sessions have 
suggested themselves as being economical in every way, 
requiring only half the staff of teachers, and half the 
schools and school-furniture. But a danger in this system 
is lest the teacher should be overworked ; and, where he 
is able to do so greatly increased work, it is fairly 
recommended that his salary should be increased accord¬ 
ingly. A great variety of work therefore presents itself to 
the inspectors, and much discretion and knowledge will 
be required to meet all emergencies. 

It is easy to see that no New World organisations or 
ambitions are any match for the evils of population bred 
down to the point of a hard struggle for existence. These 
evils are developing in America as fast as they did in 
ancient cities. Truancy is increasing, and many children 
never attend school even in such a city as Providence, 
R.I. New York experience acquits employers of lalwur 
of any mischievous influence in the matter. It is curious 
to note that while in England charitable funds have been 
diverted gradually to the education of the more promising 
children, and School Boards have had intrusted to them 
the unpromising residuum, in American great cities 
the public schools take in all the former, while the 
benevolent are urged to take up the work of teaching the 
latter, for whom the regular course is too advanced. 
Free education, approved by certain States, can be more 
easily adopted in such a state of things, where the large 
ratepayers ‘get large advantages, than in a country like 
ours, where payment made and advantage to be gained 
would be in exactly inverse ratio. 

A very large proportion of the pupils in the primary 
schools arc o? the ages of 8 and 9, and the number who 
ass on to the secondary schools is about 40 per cent.; 
ut not 1 in 12 of these reaches the higher standards of 
the secondary schools. Since also 60 per cent never get 
beyond the elementary schools, the report urges how 
needful it is that the education given m these schools 
should be as complete in itself as possible, and not 
merely a ptoparato^ step towards the “grammar’’ or 
secondary studies. The aiffietent proportions of arith¬ 
metic required In the different cases nail force this upon 
the ipiM at once. Elsewhere in the report it is taken as 
an actoptod ride that fitness is required 

to teadi a primary than a modol school. 
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^ . of females attending the eeOdnd^grade 

idboMiie ^Ual to the number pf males, and three*iiftha 
trf teachers also in these schools are Hronien, So 
many important institutions having for their main object 
the higher education of the sex have been opened in the 
United States that it is considered that the social exam¬ 
inations of females conducted for some time past under 
the auspices or the Harvard University may now 
dropped. The number of them competing for scholastic 
honours on the same basis as the men is steadily increas- 
“but/* the report suggestively adds, “not rapidly 
enough to threaten any disturbance of existing social, 
domestic, or business relations. 

One association for promoting the higher education of 
women reports that while the physique of lady students 
is higher than among women at large, yet that even that 
of the former is painfully low, and requires that measures 
should be taken against so dangerous a deterioration. 

With regard to the co-education of men with women, 
a committee, appointed by a Western College to inquire 
into the subject, conclude by saying;— 

“Joint education of men with women in the higher 
studies has now been tried in a sufficient number and 
variety of colleges, and for a sufficient length of time to 
prove that no special difficulties and evils grow out of it, 
and that it does away with the greatest difficulties and 
evils of the old monastic system. It makes college life 
and sociew more nearly human instead of only ‘half- 
human.’ The half-human ever verges first and last 
towards the bestial, whether in armies, on shipboard^ in ' 
miners’ camps, or in colleges, monasteries, or nunneries. 
It would be wise to humanise the colleges still more, 
rather than to begin the process of dehumanising them.” 

U is then urged that all lectures and studies should be 
conducted in as public a manner as possible, and attended 
by friends and relations of both sexes. 

Kindergarten teaching is being carried out more largely, 
but is making its way more as a charitable institution 
than as a branch of education. Very appropriately it is 
becoming the ladies’ charity ; its work is found specially 
beneficial as the early beginning of a reformatory educa¬ 
tion for the purpose of overcoming inherited vicious 
propensities and physical infirmities. Most energetic 
edbrts for this purpose are being made at San Francisco 
in pardcular. 

Attention is specially called in this report to the desir¬ 
ability of teaching history so as to make the reading of 
it an intelligent study, attractive to its learners, who will 
fill up leisure time with its pursuit instead of, as of old, 
insisting op the laying to heart long tables of dates and 
dry fisets, “ killing the life out of the subject, di^usting 
the pupils, and giving them a dislike for historical 
reading.’^ 

Colleges of the highest class keep increasing in num¬ 
ber, yet, nevertheless, the totals of teachers and pupils 
are small for the proud name each claims of “ University.” 
Some have resigned that title and devoted themselves to 
school work ; but more fresh ones have sprung up which 
constitute a splendid force for future generations when 
their work, their wealth, and the population supporting 
them, have been multiplied. I'he fact of a superabund¬ 
ance of such institutions proves how highly learning even 
of the least utilitarian character is esteemed. 

Perhaps traceably to temporary reasons, classics seem 
to be gaining rather than losing ground upon physical 
science at Harvard, a higher standard of instruction and 
aitt?iuiment having been required in the latter. Technical 
sdtoots, however, make steady, though not rapid, progress. 
Agrictdthre, mimpg, and building form so large a proper- 
Uon of American employinent that full attention can be 
giy^ 10 these siibjecta with little herithtion* The bulk 
at once absorbed in further ^ehipg,. 
instead of putting Into practice what wltn 

thdr own handa 


The United Stahw iSo^ > 

an annual shri?ey of 

presents it to ah whoati^y hiB rej^rh Md 
lects to be taught a di(fefem t>o^ 
of British India are in it ^aoed Bide by erne vdtfa thoatj 
which seem important In omr, own a 

suggests itself whether sciehtinc teat^ungs nbt: a 
better cisdm than the iold knowledge to the title of ; 
“literse bumaniores.'* W« see how meal and condnOa 
are classical and historical studies, and of what common ' 
value to the whole human ra:t ore the elements of natural 
and physical science. - i 

The free education which Texas and othem of the 
United States are in favour of is not rwomEm^cd by ■ 
our Commissioners even in a country where it wouja 
interfere with so few vested interests as in India. ' 

We are glad to know that a work on public librerms 
is progressing, which is intended to supplement the special 
report published in 1876. 

There are 11,663 institutions in regular correspondence 
with the Bureau, and no one reading this report can fail 
to sec the importance of a common centre of cotnmuni- 
cation to so many and so various efforts to carry on the 
great work that will have such an influence over the next 
generation. A central nucleus, again^ to this o^anisation 
must be a library, by reference to which inquiries from sb 
many quarters on so many subjects may be answered. 

It is hard, therefore, to believe it a wise economy of a 
great nation to cut down the allowance for so permanent h 
part of the office as this from 1000 dollars to 500 dollars, 
which, nevertheless, has been done. 

W. OoEbt 


C0LIEC770N OF NA/FS AFTER EARTH¬ 
QUAKES IN CHINA 

I N Dr. Maegowan’s “ Note on Earthquakes in china/* 
republished in Nature for May 6 (p. 17)^ I find the 
following passage :— 

“The tremors that are experienced in Chehldang, 
Kiangsu. and coterminous regions to the west, are some¬ 
times followed by the appearance on the ground of sub¬ 
stances that in Chinese books are styled‘white hairs.^ 
When I first called attention to records of that kind that 
are found in local gazetteers, 1 suggested that they might 
be crystals precipitated by gaseous emissions, such «$ 
were once reported as occurring after an earthquake in 
south-west of the United States ; from later descriptions 
of these ‘ horsetail-like ’ substances 1 incline to the opinion 
that they are organic, perhaps mycelium.” 

1 think there can be little doubt that Dr. Macgowim^s 
conclusion is well founded, and that the “ white hairs ” 
have no real connection with the earthquake^ - * - 
In 1852, during one of the late Mr, Fortune’s visits 
China, he experienced the shock of art earthquake at ^ 
Shanghai. He gives the following curtbUB account Ih 
“ A Residence among the Chinese ” (pp. 4 » 5 )* nf the 
subsequent search for the hairs:— 

“ Groups of Chinese were seep In the gardens, road¬ 
sides, and fields engaged In gathering hairs whkm are skid 
to make their appearance; on the surface Of the gt^nd 
after an earthquake takes'place. This pioceomh^ 
tracted a great deal of attention fi otrt Botne of toe fotolgrt 
residents in Shanghai* and the Chinese were closely 
amined upon the subieCt. Most, of them’ fOfly beiifri&d 
chat these hairs toaoe theif appearance only after dd 
earthquake bad occurred, but cbuld give no satiafi^hi% 
explanation of the ^kiJe som, tfrito 

than their ne^batttoi^id rtOt heBitato to 
belonged to 

slightest sihi^ wmvWWr " V 

muserisk it, ! 

1 was one o£ an Itoeteto to toiB 
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tn the of tmv^ I 
itnawiee to laughvftt whnt I conceived to 
^ m ef a people eimply because 1 could not 

them In wit instance, however, I must con- 
^ Were the trouble I took. The 

:^h as I tdeked up, and such as were shown me 
% m^CblnoSe, lad certainly been produced above the 
eafth a^nd not below it. In some instances th^ might 
reWffly be traced to horses, dogs, and cats, while in others 
thty WOrO etddcnUy of vegetable origin. The north- 
eamnk pah of China produces a very valuable tree known 
by Ihe name of the hemp-palm \tkamcerops Foriunei^ 
see K^w Report, iS8o. p. liJt from the quantity of fibrous 
bracts It produces just uncler its blossoms. Many of these 
fibres were shown to me by the Chinese as a portion of 
the hairs in question ; and when 1 pointed out the 
source from umich such had come, and which it was 
impossible to dispute, my friends laughed, and, with 
true Chinese politeness, acknowledged 1 was right, 
and yet I have no doubt they still held their former 
opinions concerning the origin of such hairs. The whole 
matter simply resolves itself into this; if the hairs pointed 
out to me were the trut ones, then such things may be 
gathered not only after earthquakes, but at.any other 
time. But if, after all, these were not the real things, and 
if some vegetable (I shall not say animal) production was 
formed, owing to the peculiar condition of the atmo¬ 
sphere and from other causes, I can only say that such 
production did not come under my observation.'^ ^ 

W. T. Thiselton Dyer 


THE US, GEOLOGICAL SURVEY 

^HE American papers contain an announcement 
* which will be received with some astonishment in 
Europe. A member of Congress, Mr. Herbert, of Ala¬ 
bama, has introduced a Bill into the House prohibiting 
the Geological Survey of the United States from expend¬ 
ing any money for palaeontological work, except for the 
collection, classification, and proper care of fossils and 
oth^ material; and from composing, compiling, or pre- 

K g for publication monographs, bulletins, or other 
I except an annual report containing merely the 
transactions of the bureau and other routine official 
matter. It is further proposed to sell off the laboratories 
and otber property of the Survey which after the passing I 
of the Act would be no longer needed. Of course there 
may be official or departmental reasons for reorganisa^^ , 
tion or retrenchment of which the outside world is | 
igAprant But these reasons must be very serious indeed 
to Justify such action as is proposed. If there is one | 
scientific undertaking of which the United States have ! 
preeminently just reason to boast as a model to all 
clvillitAd countries, it is their Geological Survey, For I 
coiiq[iletenes8 of eauipment it has no rival in the world, 
and abeady though it has only been seven years in exist- | 
{mte its work both for excellence and amount has placed 
it in die very front of the scientific organisations of the 
titnfik Whether we look to its purely scientific achieve¬ 
ments or, to the importance of its practical work in 
economical departments, the crippling 
of Ikfrfeiourcus of the Cleplogicm Survey of the United 
would be a calamity against which not only all 
icwwm Of ilcJ but all who are interested in the con- 

of die natural productkms of the great 
enetgetically protest Wife hardly 
W''** Herb^ wiB have many sup|KWters. and 
what possible motive he is 
w^U effieot 

He riiould 
wMeewbeie 

.WWNllI ^ % 4^ so i,; 


ment could be ptactised without seriously injuring the 
scientific credit and industrial progress of his country. 
And no doubt he could succeed in tms search. 


THE ROYAL SOCIETY SOIREE 

'^HE President and Council of the Royal Society are 
^ to be entirely con^atulated on the success of the 
reunion at Burlington House on the I2th inst. It was 
generally felt that the display of objects of interest was 
finer than any brought together for some years, and the 
general satisfaction expressed must have amply rewarded 
those upon whom the burden of the arrangements had 
fallen. 

It is a little hazardous to say which was the most 
interesting object; but as an etctualUk the unpaired 
parietal eye of Sphenodon exhibited by Mr. Bmdwin 
Spencer, fully described in last week’s Nature, perhaps 
bore the palm. 

Next in biological interest came an exhibit by Mr, W. 
H. Caldwell including a complete series of the ueratodus 
fi-om the unsegmented egg to hatching. The complete 
exhibit illustrated early stages in development of the 
Monotremata—Omithorhynchus and Echidna, the Dip- 
noid Ceratodus and some marsupial genera. The series 
were as follows 

(i) Series of early stages of Omithorhynchus, from a 
few hours after fertilisation to the newly-laid egg, of about 
the stage of a 36“hour chick ; (2) scries of early stages of 
Echidna, from just before laying to the newly-hatched 
foetus; (3) various stages of young Echidna, from hatching 
up to 5 inches long; (4) complete series of Ceratodus, 
from the unsegmented egg to hatching; (5) stages of 
young Ceratodus after hatcnlng ; (6) series of about thirty 
stages, from sepnenting egg up to birth of Fhasc&larctos 
cinereus ; (7) ditto of Halmaturus ru/us\ (8) Specimens 
showing the arrangement of the embryonic membranes in 
Macropus major. 

There were two exhibits of micro-organisms—one of 
micro-photographs of Bacteria, and another of certain 
micro-oi^anisms themselves—by Mr. Cheshire. The 
former included enlargements, from negatives obtained 
with an oil immersion inch, of the following:— 

Anthrax-bacillus, in tissue-sections and cultivations; hay- 
bacillus ; bacillus of malignant oedem.i; micrococcus of pneu¬ 
monia ; tuberde-bacillus; bacillus of foul brood; Bacillus 
megalherium i Clostridium polymyxa; microbe of chicken 
cholera; comma-bacilli of Koch, Lewis, and Tinkler; Bacteria 
of putrefaction. 

Mr. Cheshire exhibited (i) Bacillus alvH in sporula- 
tion ; (2) Bacillus alvei spores in chain ; and (3) sperma¬ 
tozoa of Apia forming in rlocculent masses for packing in 
spennatopftore. 

Preparations illustrating the histological structure of 
the secretory tissues of certain plants, in which the sub¬ 
stances secreted are of economic importance, were exhi¬ 
bited by Mr. W. Gardiner. Among these were hairs of 
leaf of FUmingia Grakamiana —wurras dye ; laticiferous 
vessels of the stem of Manihot Glaziovii^c^^XK rubber ; 
glands of the leaf of Cinnamomum Campkora—CAmphor. 

In connection with biological inquuy may be spe¬ 
cially mentioned Mr. Frank Crisp’s demonstration of 
a new microscopic object-glass, by Profi Abbe of 
Jena, an exhibit rich in hope not only for the future 
of microscopy, but also for astronomy. Eight of 
the ten lenses of this objective are made of a 
new kind of optical glass, composed of phosphates and 
btwates wHhbut sikx. The glass hitherto us^ contains 
as esaentikl components only six chemietd elements, 
white the tiew objective contains not less than fourteen. 
Tfie setxMafy by this means entirely re- 

move4, wd' snu^ tertiary spectrum remained 

Hie mprovement in definition is especially marked 











itk Hui «kf j^cterk and other minute miiDxo^orgaa* | 

iMui^' ' 

As reptesefiting this la^t-pamed science we may spe* < 
csatly n^ntiou a magnificent collection of the photogmphs 
of sttn» fitars» and pknets which have recently astonished 
and ddightcd astronomers* TJie collection included specie 
mehs of the results recently obtained by Dr. Janssen, the 
Bn!»dmfs Henry, Mr. Common, and Dr. Gill. Among 
these the star-photographs by the Brothers Henry, a photo¬ 
graph of a sunspot by Dr. Janssen, in which the minute 
structure of the penumbra and bridges of a large sunspot 
were exquisitely shown on a scale of something hke 
lo feet to the solar diameter, and two exquisite photo¬ 
graphs of Saturn, enlarged eleven times by the Brothers 
Henry, excited the greatest wonder. 

The Solar Physics Committee sent a collection of the 
daily solar photographs which they are now obtaining 
from India and the Mauritius to supplement the Green¬ 
wich series. These photographs are on scales of 12 
inches or 8 inches to the solar diameter. 

Mr. Norman Lochyer exhibited some photographs of 
spot spectra showing the widening of the lines and the 
reversal of H and K; and also some photographs illus¬ 
trating the first results of a new branch of work recently 
undertaken at South Kensington, in which it is hoped 
eventually to obtain photographs of the spectrum of the 
chromosphere and prominences without an eclipse. The 
photographs showed that the bright lines I-T and K have 
already been caught. Mr. Lockyer also exhibited the 
new split-grating spcctrosajpc recently described at the 
Royal Society; the green line of thallium or the red 
line of lithium being shown between the D lines. 

Nor must we forget to mention a selection of drawings 
of the sun on a large scale from those now daily made 
at Stoi^iirst College Observatory ; these were exhibited 
by the Rev. S. J. Perry. Special care has been devoted to 
the faculae, which are drawn with a red pencil, and their 
position is as accurately determined as that of the spots. 

Mr. Howard Grubb exhibited a model of an equatorial 
and observatory which he has proposed for the 3-fect 
refractor for the Lick Observatory, All the required mo¬ 
tions of the telescope, dome, and rising floor arc effected 
by water-power (represented here by clockwork) governed 
by an electrical arrangement, the commutator being port¬ 
able and carried by observer. By this arrangement the 
necessity of assistants, even in case of the largest sired 
instrument, is obviated, and the observer himself can, 
from any part of the Observatory, control all the motions 
of instrument and dome without using any physical 
exertion. 

Even observatory clocks were not neglected. Dr. 
Leonard Waldo, of Vale College, U.S., exhibited a gravity 
escapement adapted for use in a precision clock, in which 
the escapement lifts the gravity arms with a gradually- 
increasing velocity, and with more certainty than in the 
ordinary forms ; and a new astronomical clock. 

FtnaUy the Eclipse Committee of the Royal Society were 
represented by charts of the West Indies and of the Island 
of Grenada, showing the path of the total eclipse of 
Ai^st next, arrangements to observe which are now 
being made. ’ 

In pore physics the ^i^ce de rhisiance was the colour 
photometer, for comparing the luminosity of colours 
and for testing the perception of colour, exhibited 
by Capt W. de W. Abney, and Major-General Festiiig. : 
The form exhibited was an improvement upon the origindl 
one, whk:h was fully described in Nature a little time 1 

ago. 

Xu*® exhibits by Mr. A Stroh, also cptkaV may 
next be referred to. The first was an apparatus for show¬ 
ing atOiQOsmpic effects on a screen; the next ivas an 
insthniiiiMEitKir enferging the angular division by means 
of and thereby causing an object to be seen in 

exaggexafed"'relief^' ' ' 


Eleetrkai science was ^ 

new electric^ apparatnsi exhibited % 

Power Storage Comply: (f) viU-ibus bf ; ; 

(t) ring contact switches ; M automata ! 

closing the circuit Vheh the dynamo is mpnlog 
required speed, and for breaking it in case ofapeidenit^ 

(4) hydrometers, specially far use with the Coinpaoy^acftttt’; 

(5) pocket voltmeter for cell-testing; (fiVauttomatfc switch 
to cut out two or more cells when dynamo is ^fted 
to keep constant electromotive force oa lamps, 

In addition to these there were the following, cojntrir 
buted by Messrs. Woodhousc and Kawson 

(i) Assortment of incandescent lamps, th^ 

latest developments in connection with the; ihanv^cturo 
of incandescent lamps, (a) Small arc giving aoo 
to 300 c.p. or more if required: specially designed for 
being connected upon the same circuit wito incandescent 
lamps of ordinary c.p., and being run by the same 
dynamo. These lamps can be also wound for running 
in series. (3) Switch-boards, illustrating the universal 
system intr^uced by Messrs. Woodhousc and Rawson. 

(4) Electric-lighting switches and safety-junctions, fpr 
manipulating currents of from 200 to 500 amperes and 
upwards. 

Mr. Pitkin exhibited some very interesting portable 
electric lamps intended for use in coal-mines and powder- 
magazines. A small teak box contains three or more 
accumulator-cells, which, when charged, give a continuous 
light for ten hours. In a modified form of the invention 
the lamp is detached from the box containing the accu¬ 
mulators, and is electrically connected to it by means 
of a flexible cord ; by ibis arrangement a very con¬ 
venient railway reading lamp is formed, as the box 
can be placed under the seat or on the rack, and the 
lamp itself cither held in the hand, or hooked to the back 
cushions or to the button-hole of the coat of the reader 
in a convenient manner. 

A new electrical influence-machine, having eight disks 
working within a glass case, was exhibited by Mr. 
Wimshurst. 

Electricityapplied to meteorology was represented by an 
electrical wind-vane and indicator exhibited by Mr. F. M. 
Rogers. This instrument enables the direction of the wind 
to be ascertained at any moment,and at any reasonable dis¬ 
tance from the vane, within a house, observatory, or oflftce. 
One vane will actuate several receivers, which are quite 
independent of each other. Should the vane retnaih for 
many hours upon any one point no waste of current 
takes place; the expenditure of such being limited to the 
momentary impulse required to effect change of directroit 
[ upon the dial of receiver. 

Messrs.de la Rue and Hugo Mflllcr showed how the ^ 
chloride of silver battery could be applied to etectfie 
lighting by a quantity arrangement. Instead of uahig k 
solution of chloride of ammonium simply, the solution, 
containing 2J per cent, sah, is converted intb a 
jelly, by dissolving in it Ceylon moss (Agar- 
make a stiff jelly j this supports the zinc plate;' /the 
chloride of silver in pQtmer is spread evehly . bp the? 
bottom of the dish on which a piece of sUver toil ts 
placed. 

One of the most intei^stitig was by Mn Coamd 

Cooke, C.E., who ^owed Dr. Auer von In¬ 

candescence system of burning gas. A small Bgmjen 
flame burning about *4 feet of ggs per hour gave a 
darsUng light of atmot twenty ickndtea ^ suspenSh^ . 
it a gauze cylinder whfeh had been > 

salt of a rare .earth Tested ; 

spectroscope, the a 4argb ei^ess 

as compared - J. 

Voltaic celiad^ neM elecSolytea wW wxhibfeail’% ; 

Mr Sheifetd'lkiawl^''^ 

Great the 

the specimens gnew^ v 



^ ftam Frof, pi Freiberg, 

Hi^ MiiHtr. fhe^ werd^ 

(t)|^iiiMiiemfnof|c] 9 tt|i^ OeS; 
,M:fji8TO|ltto U) ery^i^Ubetl n^muuum, 

uM ibCriott of tj^drOj^n on germanium smphide. 

. i&ecmitniotn is cUtmed the ekasilicium predicted 

by, IKdiHteJMr in his pedodic Inw. 

M«BiIdMr« «k*dlkium Genmuiam 

S|»-<»r.. 5'5 ... S '469 

Atom* weight ... 7s ... 7475 

Atom, vsl. 13 .., r3'3 

Md G. J* Symons exhibited a small pocket thermo- 
mee«^ as constructed by Imtnisch. This thermometer is 
actu^ed by a minute Himrdon tube. It is shaped like a 
watch, 1$ water-tight, and nearly unbreakable. 

A terrestrial globe showing map^netic meridians for the 
epoch iSdo, and general distribution of the secular change 
of the dodinalion, made for the Hydrographic Depart¬ 
ment of the Admiralty, was ei^hibited by Staff-Coin- 
mander Creak, R.N. Tlie approximate positions of the 
foci of ^greatest secular change of the declination and 
vertic^ force—except for the Arctic and Antarctic zones 
—are also rfiown, A consideration of these foci shows the 
general angular motion of the north or marked end of a 
freely suspended needle as regards secular change. 

The fact that our space is nearly exhausted, although 
we have only referred to about one-half of the exhibits, 
wdl indicatca the care taken to make the soirSv a success, 
In conclusion we refer as briefly as possible to some of 
the remainder 


Jordan’s photographic sunshiue-recorderj with specimens of 
oitjservations, exhibited by Mr. J. B. Jordan, of the Mineral 
Statistics lhanch, Home Oihee. 

Original geological map of the Orange Free Stale, and section 
of part of Cape Colony, by the late U. W. Stow (unpublished), 
exhibited by Prof. Kupert Jones, F. R.$. 

Specimens of daily synchronous charts of the North Atlantic 
for the period of thirteen months, from August 1882 lo August 
1883 iiiiclaaivc, now in the course of preparation by the Meteoro- 
logical Oflice, cxltibited by the Meteorological Council, The 
specimens show the meteorology of the North Atlantic on three 
summer and on three winter days. 

New and intereRting plants, exhibited by the Director of the 
It<^al Gardens, Kew. 

Nolh* apparatus for demonstrating secondaiy growth in thick¬ 
ness of stems ; Hopfe'sCollcctiones I'hytoinicrotomicee, exliibitcd 
by Prof. Payley Balfour, F, H, S. 

Cd^ection or stone-heatled arms, implements, &c., from New 


Gtdneitr eahibited by Mr. H. It, Bmdy, F.R.S. 

Diffgramniadc sections showing the geologiail structure and 
physi^ features of parte of Arabia Petreua, and Palestine, 
exmbttcd by Prof. Edward Hull, F,K.S., Director of the Geo¬ 
logical Sumy of Ireland: (i) from the sea-coasi at Askalan by 
jeritMdem to the Jordan Valley at Jericho ; (2) from the table¬ 
land M Southern Jtidrea—across the Dead Sea to the Plains of 
Moftb; (3) from the Gulf of Swex, near Tor, by the Mountains 
of Siuai, to the plateau of Badiet ct I1h, 

Apparatus for measuring the luminosity of leaves, invented' 
and mrimted by Dr. Gorham, to show that the white light 
leaves can be measured in rents, of a circle the 
lKKV<ditte and that hy putting this luminosity in 

^htt ^ on ^nation iU ecpiWalenta in colour are discovered, 

whmhf wl^n placed in sectors on a circular disk and rapidly 
rotated on a wheel, are seen to match the colour of the loaf from 
wlSdl^’hitmihbrity has been originally reflected. 

eteotric lampi invented and exhibited by 

tb:. 3chmi(U*s tel- 
showing universal time; ci>n- 
Ine take District, cmwtnidted Iw Mr. 


^ showing; universal time; cim- 

take District, cmwtnidted Iw Mr. 
brirfitW iAotogri^s takntt Iw Ux, Yoaeph 
bff, up the Nig«ir ; repHion pt Fnufk- 

tdSifrnmMt) iLaraima, 
icumte in the 

(I if Lij ‘‘i, , 1 1 ' ‘ H. ' '“i ’ i' 



AFar£s 

It Is with much regret that we announce thedeath of Surgeon- 
Major T. Lewis, MedM Stiff, Assistant Professor of Pathology 
in the Army M^ical School at Neiley. 'Within tb« last few 
weeks the Council of the Royal Society decided to recommend 
Dr. Lewis for their Fellowship, in recognition of the import¬ 
ance of his various contributions to science. Dr* Lewis had 
only just reached the forty-fifth year of his age at the time of his 
death. 

I'HE death is announced of Dr. E. Liimemann, Profeaoor of 
Chemistry at Prague, which occurred on April 27. Among his 
papers a letter was found addressed to the Vienna Academy of 
Sciences containing a communication on anew chemihal metallic 
element called austrium (Aus). This new element was prepared 
by the late Prof, Linncmann from orthite of arendal. The 
spectrum of austrium shows two violet lines ; the wave-lengths 
were found to be, for Aus a, A := 416*5, and for Aus A A as 403*0. 
According to a note made by Prof. F. Lippich, of Prague, who 
communicated Prof. Lionemann’s letter last week to the Vienna 
Academy, three not yet identified lines— A — 415’S6» A=t4l6‘o8, 
and A 416*47—are shown in Angstrom’s atlas of the normal 
spectrum of the sun in the neighhourhoori of the Aua a line ; 
the last of them might be supposed coincident with the Aus a 
line (a = 416*5). 

M, Chkvreul, who on August 31 will he a centenarian, was 
on Monday afternoon presented by his colleagues of the 
Academy of Sciences with a bronze bust of himself, executed by 
Paul Dubois. Admiral Jurien dc la Gravitre, one of the senior 
members—his age being 73—made the presentation, and warmly 
complimented M. Chevreul on his long and distinguished career, 
which made France proufl of him and of herself, M. Chevreul, 
who was much nffected, made a brief acknowledgment of the 
honour done him. 

Tiil Swedish Academy of Sciences celebrated its centenary 
on April 5 Iasi, having been founded by Gusiavus 111 . on the 
eve of the French revolution, 

Thk paper to he read at the ordinaty meeting of the Society 
of Arts on May 26 will be '^The Purification of Water by 
Agitation with Iron, and Sand FiUration,*’ by ’William Ander¬ 
son, M.Inst.C.F. On Tuesday, May 25, a paper on ‘‘Cyprus 
since the British Occupation,” will be reatl by G. Gordon Hake, 
before the Foreign and Colonial Section. In the Indian Section, 
Capt, Richard Carnac Temple’s paper on “ Every-day Life of 
Indian Women, as Revcaleti in their own Sayings,’* will be 
read on May 21. 

'William Landsuorough, whose name U known in connec- 
lion with Australian exploration, died at Caloundra, near Bris¬ 
bane, on March 15. ili*! father was a Scottish naturalist of 
note. Having gone to Australia, Landsb<;rough in i860 dis¬ 
covered the head of the Thompson River, and in the following 
year traced the Gregory and Herbert Rivers to their sources. 
He then undertook to lead the expedition in search of Burke 
and Wills, and traversed the continent from the Gulf of Car¬ 
pentaria lo Melbourne. Subsequently he was a^ipointed to a 
post in the public service of Queensland, and was voted 2oco/. 
for his explorations in that c 61 ony. 

A TBLEOKAM from Catania of May 18 states that Mount Etna 
hadbeeh in eruption since ii o’clock that morning. Avery 
active discharge of vapour and cinders was proceeding from the 
western ride of the central crater. 

We are gM to learn of the formation of a Natural History 
Society at ITokbhtiuuL The marvel is that $0 long a time has 
been allowed to elapse before such a society was founded there 
or In Toki^'lbr pfobat^y thete are communities in the world 
in ^yeh & propj^ of sclents h so high aa here. 

W $ocietles and the SeismcAoe^ 




abidHM tkisch cif i!bb ftiieQtific Work of tke re«ident«.; 
OM^tiog of the now ScKdoty was bold At tlw booming I 
of last month, when Prof, Milno doiivtered « kctuie on tbo 
0kA^ of InpAti, which is reported in foil In the 

of i^prU 3, end which ^ too comprehensive end d^led 
to tend itself to Adequate treatment In a short note. We j 
observe, however, that in speaking of the difference between the 
founa of Veso aifd of the other islands of the Japanese archi¬ 
pelago he suggests that the line between the two should be 
called Blaktston's line (from Capt. Blakiston, who first pointed 
U out), on the model of Wallace's line between the Javan and 
Australian fauna. Prof. Milne proposed this nomenclature a 
few years ago, and it is now adopted by some German publica- | 
tions. The difference, indeed, is not so great as that marked by 
Wallace's line, still it is of considerable importance. Thus in 
Japan we have the monkey, the sheep-faced antelope, the bear, 
and the pheasant; but on the other side of the straits the bear | 
is a totally difierent one, the monkey, the pheasant, or the 
antelope is not found, and a totally difierent fauna exists. The 
suggestion of marking the dividing line with Capt. Blakiston's | 
name is an appropriate one. 

Du. Trimen’s Report for 1885 on the various botanic gardens 
in Ceylon, of which he is Director, is a very satisfactory docu- ; 
ment, as such reports from our colonial gardens generally are. It | 
contains a considerable number of meteorological observations, j 
and describes the arrangements made to carry out the scheme of | 
a garden at Badulla, in the new province of Ceylon, for which | 
funds have been voted. The usual rei>ort on the distribution of 
plants and seeds is given, and then comes a long list of addi- | 
tipns to the collections of plants at the various gardens, which U 
followed by some interesting notes on economic plants and pro¬ 
ducts. Under thb head he makes various recommendations and 
suggestions which will no doubt be of the utmost value to per¬ 
plexed planters who are assailed on all sides by dangers which 
are only too apparent, but which it requires scientific training 
and investigation to combat. Thus he advises that tea and 
cinchona should not be grown together, as it is only in such cases 
that the planter’s scourge, kihpeltu^ does any appreciable 
damage to tea. On the other hand, he thinks that the diminu¬ 
tion in the cultivation of cacao, through dread of hdopeltis^ is 
unreasonable, for the insect only attacks cacao grown in the 
open, and not that grown under the shade of trees, for example. 
The Ceylon Herbarium has been arranged during the year in 
accordance with Dr. Trimen’s ** Systematic Catalogue of Ceylon 
Plants,” and in the work of rearranging he was aUe to put 
together a series of notes describing about 280 additions to the 
flora of Ceylon, and 40 new species or varieties. That much 
yet remains to be done is obvious from the fact that during 1885 
fifteen additional have been discovered in the island, many of 
which are striking plants. The Government has approved the 
formation of an exhibition containing specimens of the plants, 
grains, &c., of the island. Like many other colonial officials, 
Dr. 1 Vimen has been busy during the past year preparing for the 
Colonial and Indian Exhibition, where the series of woods in 
the Ceylon section was prepared by him. 

A^CORDiNa to a letter received from Baron Schwerin, the 
wel|«known Swedish geographer, who is at inresent on a scientific 
mission to the Congo for his Government, he observed the great 
November meteor-stream on the 27th of that month, at 8 p.m., 
off Cape Palmas, on the Guinea coast {lat. 4’’ N#, and long. 

7** 44’ ifi" W,). He describes it as the most magnificent spectacle 
he ever b^ld, “the whole sky being furrowed from nearly 
4ofth to south by foiling sUn, looking like gigantic fireworks, 
tn wJtJch J^OUMwda * star-rookcfts ’ were bnXot off.” 

6n the of April 37 a bolide was obsmed in several 

provinces of Kasida, A lism Ixdl ol 
to norforjb 


seconds it ehangad its neloitr ; 

sudtotp broke m iiwny pfoce^ f / ; 

In conscKioence of ^ 
able number of na]fotba*bfr;^ Wrecked ^ 
about 3,000,000 po^, or 3 C|,ood tocu^ of naphtha mm noW 
along the rivet. Aooordfof to the observAtion of past ^ 
presence of such a large amount of bydrocaiboh 
win produce a very di^rous effect upon Kua^ 
only along the Volga, but even on the northern coast of the 
Caspian Sea. 

The tendency amongst modem Oriental scholars is to brace 
the origin of Chinese arts, sciences, and oWUisation io BahyloRia. 
The theory, howevn*, is not accepted by many of the most 
eminent Chinese scholars. In the last number of the CAina 
Dr. Kdkins of Pekin gives his reasons for assigning a 
Babylonian origin to Chinese astronomy and astrology. Amongst 
these are the following :-*Both peoples divided our day and 
night into twelve hours; the sun-^af is a Babylonian invcAtion, 
and reached China at a very early dale ; the Intercaloiy month 
belonged to the Accadians, and is found in the first sections of 
the Chinese Book of History. Geminus states that it was the 
dwellers un the Euphrates who discovered that, after 223 luna¬ 
tions or eighteen years, eclipses of the moon recur in the same 
order. The early use of the intercalary month by the Chinese 
implies that either they, or those from whom they derived it, 
knew this fact about lunations. Early Chinese astronomy, Dr. 
Edktns thinks, is too good to come from the Chinese of those 
days, and, on various learned grounds which he states, he con¬ 
cludes that the double hour, the astrolabe, the dial, the inter¬ 
calary month, and the knowledge of the length of the year were 
all communicated from Babylon to China at different periods by 
land or by sea between about B.c. 2200 and B.C 820. 

The invitation to Norwegian sea-captains to make barometrical 
observations during the eclipse next August was not issued by 
the Norwegian Meteorological Society but by our Norwegian 
contemporary Naturen^ to which the returns are also to be 
sent. 

Messrs. Whittaker and Co., and Messrs. Belt aanotince 
in their new Series of Hand-Books for Practical Engineers ” 
Dr. Jul. Maier's book on Arc and Glow Lamps.” It will be 
a complete hand-book on the subject, especially relating to its 
practical applications, giving the latest results and improve¬ 
ments. The next volume in the same series will be Mr. Gtsbert 
Kapp’s “ Electric Transmission of Eneigy,” which is promised 
early next week. Mr. William Anderson has revised and 
added some new matter to his ” Lectures on the Conversion of 
Heat into Work,” which excited much attention whead^vmed 
last year at the Society of Arts. They will be published ha 
book form by Messrs. Whittaker and Co. 

The additions to the Zoological Society’s Gardens during the 
past week include two Shaw’s Gerbilfoa {Ctridilus riomf) firom 
North Africa, presented by Mr. W. R. OgUvle Grant vtwb 
Black-backed Jackals (Cohu Sputh AfHci^ pre¬ 

sented by Mr. F. Mosonthal; a RingntaUed Coat! (Afatwm: 
from South America, presented !Mr. P* Lymn; a ^rown 
Condor (Sartorkamfhm Irom Chili, pmwmthd by . 

Mr. R. J. James ; two Red Kaugaepos 
Australia, two Grey Pmtots fitmi 

Africa, an Indian Rat Soak« Maxrurn) fimm^ 

Green Lisard (Laep^ia European, deposited 3 ap 

Couoai ifriAs India^ an African 

iVlTest Aftka, 

wiu f Z;iMwa 
I fbur 






[ COLUMN , 

BiKAmur Stah « CftMtAvitLT^r. E« B. Bow^, to 

for 

W of the br^t dT this cdeteited bfom, .hss 

eUmeotS ginng the jperlod »s 97*438 
pam^ et i875:<447/md bcoen- 
<7*544 These elements Appear to %9miy fairly the 
eamitorUl measures made from 1834 to 1885 (as vr^ll 
M StMVme a^ observotionii), with which Mr. Powell has 
oho^red Iheih ; but all the avauabte observations have not 
hm tisedr' 4 hr instance, the Sydney measures subsequent to 
a$77 have been omitted, as some inducnce appears to have 
Oj^nited to throw out these meosuxesfrom accord with those 
taken at other observatories. Mr. Powell considers that the 
evkteoee is tolerably strong against the period of a Centauri 
being only some seveaty-sk years (as given by the Downing- 
Bikin orbit), but thinks that in six or eight years, if caremt 
meaAures be taken, the point will be settled as to whether the 
period is about seventy-six years or exceeds eighty-six years. 

A N»iv Bblciak OBSRJtVATORY.-^The Coiote Obscrvatoiy, 
attached to the University of LUge, has been founded at the 
SDStigatioJi of M. Folie for the purpose of aflTording instruction 
to Students in astronomy and geodesy, as well as of furnish^ 
ing original observations. M. FoRe is Director of this Observa¬ 
tory, as well as of the Royal Observato^ at Brussels. The 
Cointe Observatory is furnished with a meridian circle by Cooke, 
the object-glass of the telescope of which is of 6 inclies aperture, 
and the drcle 0*8 metre in diameter. The Observatory also 
possesses a lo-inch refractor by Cooke, of the optical qualities 
of which M. FoUe speaks in the highest terms. The astro¬ 
nomers attached to this institution are MM, L. de Ball and P. 
Utwhs, the former of whom observes with the lo-tnch equa¬ 
torial, and the latter with the meridian circle. The Observatory 
is destined, we hope, to do good work in both these departments 
of Bstronomy. 


ASTHONOAflCAL PHENOMENA FOE THE 
WEEK 1886 MA y 23-29 

fl^OR the reckoning of time the civil day, commencing at 
V ^ Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 

At GrtmwUh oh May 23 

Sun rises, jh. 59m. ; souths, iih. 56m. 29’^.; sets, i9h. 54m. ; 
ded. on meridian, ao*" 37' N. ; Sidereal Time at Sunset, 
lih. 59m. 

Moob (at Dost Quarter on May 25) rises, ajh. 33m. * ; souths, 
4h. 8m.; sets, 8h. 48tn.; decl. on meridian, 16^ 38' S. 


Fisnet 

RifSi 

Sonthi 

Sets 

Decl. on meridian 


h. m. 

h. m. 

h. m. 


Mercury 

3 25 ... 
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2 0* 
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upiter stationary. 

^enus at greatest distance from the Sun. 
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GMOGEAPJilCAL NOTES 

TKb Kermadee Islands, which have during the past week 
bean occupied 1 ^ the orders of the Home Government by 
Adlnital Tryon, Commander-sn-Chlef on the Australian station, 
are a group of rocky islets about 600 miles to the north-nofth* 
east from the North Island of New Zealand, and tyi^ on the 
steamer route from Christebujeh or Wellington to Fiji. They 
are due east of Norfolk Island. The principal islands of the 
group are Raoul or Sunday Island, the position of which is put 
at ap*^ 12' S. and 178^ i< W. It is described as about xa miles 
in circumference, rugged and very steep, withotB an anchorage. 
It is said to be covered with wood, and to be uninhabited except 
for a few white men, waifs and strays from the ocean, ship¬ 
wrecked sailors, deserters, &c. The other islands of the group 
are Macauley, the Curtis Islands, Havre, and Esperance. 

At the lost meeting of the Geographical Society of Paris a 
letter was read from M. Borelli, who is at present travelling in 
that port of Eastern Africa where^M. Barral has been murdentd. 
M. Brettes, referring to his explorations of the Grand Chaco 
between the Argentine Republic, Bolivia, Brazil, and Paraguay, 
said he had discovered a great salt lake which he proposed to 
call Lake Crevaux, and three rivers, hitherto unknown, the 
most important of which would be called Rio Lesseps. M. de 
la Grye stated the propositions adopted by the committee 
appointed to study the reforms necessary for the adoption of a 
common international orthography for maps. These were—(i) 
any change for European countries is recognised as impossible; 
(2) in Asut, Africa, and America it is proposed that the French 
u should he replaced by the diphthong ottj the value of the 
French vowels o, r, 1, 0 remaining unaltered ; {3) In the geo¬ 
graphy of the Far East the sound of the u with a diceresis is 
represented by oe^ ^ and / are always hard, ck is reproduced by sA, 
amongst the gutturals the soft ones are represented by ^ 4 , the 
hard by AA ; (4) as far as possible, by the aid of this common 
alphabet, the most generally used pronunciation of places, 
towns, rivers, mountains, &c., shall be reproduced. Prof, 
Erslcr of Copenhagen described the results of his investigations 
into the cartograjAy of Denmark from the time of Ptolemy. 

The French staff ofl&cersare busy with the continuation of the 
Paris meridian to Laghouat, about 4® south of Alters. When 
this work is bnished this line will be measured with precision 
from the Orkneys to this locality. The length determined will 
not be far from 30^, or about three limes its original extension, 
which was lo*, from Dunkirk to Formentera, 

Two Finnish savants, Drs. Hammarstrom and Ehnbeig, have 
just returned to Helsingfors from a scientihe journey in Eastern 
Siberia and China, whence they bring valuable scientific 
collections. 

News received from Baron Schwerin, the Swedi^ scientific 
explorer on the Congo, informs us that he landed from the 
Liverpool steamer in December last at the mouth of the River 
Chtloango, whence he proceeded on foot through the districts of 
Cacongo and Cabinda to Banana, During the journey along 
the coast the Baron succeeded in making many valuable observa¬ 
tions of the shore-lines or terraces on the gradually-rUtng coast, 
and of the effects of the tide on the plastic formation of the 
sandy fore-shore. He also paid special attention to the study of 
the great Influence wliich ocean currents exercise on the direc¬ 
tion of the flow of rivers in their lowest course. 

Count Samuel Telerv is organisinjg, at Pesth, an Expedi¬ 
tion for the exploration of Central Africa ; the fitting out wilt 
be completed by the end of May, and xoo welbarmod men will 
reach ^nzibar in the course ot June. Capt, Hahnel, of the 
Austrian Navy, will take part in the Expedition, and two boats 
wUl be taken out in pieces. It is believed here that the Expe- 
dititm will not confine itself to scientific explorations only. 

The three numbers of the yournai of the Geographical 
Society of Tokio for last yem- which have been recently pub' 
Ushed do not contadn much of speotal interest to English 
students of ghQgn^)hy, although the papers could hardly fiul to 
foatruot alapiuacee audiencei which can hardly be expected to 
be fw fiuskillar with the colony of Victoria, or with the progress 
of Roeila to rite southward, as Western readers. The report of 
the Tapaneie delegate to Prime Meridian Conforence at 
Wash!i^oa;j|'|dsoprfoM4 Of jpeelalpapers there are two: 
out or Bsifrin oafod Ogaaawarajlma W the 
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TJi£ MOI^ AND STEEL INSTITUTE 

*^H£I Iton and Steel Institute held its meeting on the t^thi 
* l^thj and 14th insU^ trader the presidency ol Dr. J. 
Percy, F.K^S.i in the Theatre of the Iiiiitkution of Civil 
Ern^erg. 

The Prerfdent made some introductory remarks having refer¬ 
ence to the papek about to be read. lie had strong hopes 
tilat, from a scientific i^oint of view, great results were likely 
to Aow from investigation of the microscopic structure of 
iron and steel, as it was only by ph)rsico-chemical investigation 
that our present ignorance of the causes of many phenomena 
rotating to metal would be lessened or dispelled, He was pecu¬ 
liarly glad to read Mr. Turner's paper, as he had had the honour, 
when first addressing the Institute, of suggesting the solution 
of spedhe problems relating to iron and steel which had been 
ably attempted by the author ; he should be glatl to see medak 
or rewm'ds conferred on those who solves! problems emanating | 
from the Institute. He made special relcrcnce to Mr. C. P. i 
Clarkek paper, which wc hope to juint tn ex/enso. He had 
great pleasure in drawing attention lo Sir Henry IJessemer's I 
gift to the Institute of a series of specimens illustrative of the 
process universally known by his name, uhich be exhibited at | 
South Kensington some time ago. Tiie President very shortly 
referred to what Sir Henry had done for metallurgy, and called 
upon the members to join in cordially thanking him for his gift 
to the institute, which was done with acclamation. I 

With regard to the prevailing de[5rcssion in tratle, he thought i 
over-production was the main cause of the evil in question. 
Considering the enormous power the iron and steel trades, for 
instance, possessed for pr^action, it was not surprising that 
over-production should take place. Besides, what ha<l taken 

f dace in our own country had also occurred to a greater or 
tw extent in Germany, Belgium, France, Austria, Russia, and 
especially the U nited States of America. 

British workmen had a siwcial enemy to contend against in 
the fierce competition from abroad, where men labour fur less 
wages and work longer hours. He hoped that the problem 1 
would be solved, not by our countrymen having to be paid less ' 
for their labour, but by the labourcm in foreign countries rising 
to our level, when our trades would have less to fear from 
foreign competition. 

Passing from the over-production of iron and steel, the Pre¬ 
sident referred to the fact that the surface of the earth was 
limited, whilst the human race was constantly increasing, and as 
the World could only sustain a certain populntiun, so portions of 
it could do no more ; he was of opinion that what w as really at 
the bottom of the troubles of Ireland was the sentiment of Irish¬ 
men trying to live where they could not gain their livelihoods, 
when there were millions of acres in our colonies which they 
could cultivate and be happy upon. Shortly referring to the 
Colonial and Indian Exhibition, the speaker concluded, a 
vote of thanks for his address being moved by Sir Isaac 
Lowthion Bell and seconded by Sir Bernhnid Samuclson. 

The Bessemer Medal for the year was awarded lo Mr. 
Edward Williams, who was unfortunately prevented by ill- 
fa jalth from coming to the meeting to receive it. 

There was a very large number of pa^Tcrs on the agenda, 
s>me of which had to be deferred, Amongst the papers 
read and discussed some were important not only tech¬ 
nically but scientifically, Mr. P. W. f’lower's paper on 
the origin and progress of the manufacture of tin plates 
is hardly of this character, but it is interesting both from 
an archwolc«ical and industrial point of view. Aristotle, 
Pliny, the Phccnidans, Herodotus, and Diodorus Siculus have 
all made reference to this manufacture. In more modern days 
we find it flourishing in Bohemia In 1620, from which country 
Varranton introduced it into England about 1665, thus fortu¬ 
nately succeeding in benefiting the iron trade of Wales and the 
tin trade of Cornwall, which were both much dcpfeuxed, Ea^er 
00, the use of coal instead of charcoal, of vitriol for pickling- 
purposes in place pf barley-meal, of Siemens's soft steel for char- 
ooal farovb of Bessemer steel in pUce of puddled bar, have all had 
difelir influence m this mdnstry. Ninety-six works, with 310 
akflk In alfa work ,np about ban a milUon tons of BriBsfa steel 
and iron ai^oally into tin platea The pripduction last yant was 
bones, of wwoh probahlf 3^000,000 .worc used iii 
the numafrioture of i lb, cankten. By means 

of Otiisie largely of beef v&om 

Wesieni prairies, sabnon shiploads) from Offigon, mat- 


ton from the plains, ot Austrsi^. MltS of . 

fbtnia/ lobatew' from 4sttd, 


foreim soil, which complete lie list of the Ftehtifa 
called cmsmiei * Z 

Mr. flamilton Smith, jutL, in fais pa^^. on 
conduit pipes, refers to the method of nyjaraaHe idts^ 

duced in California in 185a. It may roughly be dfftfacd as 
discharge of jets of water, actuated by grathy with a cotuaaeir- > 


material. The supply of water for these Jets was at first 
ducted through hose made of heavy cotton duck ,cloth, whidh 
was strengthened by outer nettings of cordage when the prcswfre 
was large. In 1853 anTngeftiious miner laid In his main a Un© 
of pipe consisting of joints of ordinary stove-pipe, made of vety 
thin aheet-iron lightly fastened together wHh cold rivets } the 
joints being united stove*pipe fashion* This pipe' anawor^ 
adutirably, and in a short time all the hydraulic gravel mines in 
California obtained the pressure for their water-jeU by means of 
thin sheet-iron pipe^t. As a protection against rust, each joint 
is immersed for several minutes in a bath of boiling asphaUeaad 
coal-tar; a little rosin is added when a glavsy suiface is desired, 
and sometimes a little fish oil. After successful practice in the 
mines had dcmonstratetl the advantages and capabiUtles of 
wrought-iron pipes, they were used for permanent conduits both 
for comlucting water to mining districts across deep mountain 
gorges, and also for the supply of cities. San Fraudaoo, a 
place of some 300,000 inhabitants, receives its water through 
two lines of such pipes, and a third pipe, many miles In 
and of large diameter, is now being laid for an additional 
supply. 

“On a Neutral Lining for Metallurgical Purposeswas the 
title of a paper in which M. Ferd. Gautier, after describing 
various Unmgs of an acid, basic, reducing, and oxidising charac¬ 
ter, refers to one in whicli chrome iron is the main constituent. 
From a physical point of view chrome ore is eascnlially re¬ 
fractory ; heated in lumps it does not crumble to pieces, how¬ 
ever high the temperature. In general melallurgy, where no 
alkalies in notable quantities are present, chrome irirm i* a 
rcfractoiy material of a specially neutral character, since ©either 
acids nor bases act upon it. The chrome iron is employed 
shaped in pieces, and also os a mortar in combination with lime. 
The use of this material in the basic open-hearth process has 
been kept secret for some time ; it was exhibited last year af the 
International Inventions Exlubition. 

The Fresidenl’s paper on steel wire of high tensity 
referred to experiments on the tensile strength and chemiou 
composition of wires of various thickness. Tlie meclianieal testa 
were made at the request of the author by Col. Maitland, K, A., 
and the analyses by Sir Frederick Abel. The wire was pf it 
very pure character, there, being a percentage of total carbon 
0*828, manganese O’SSy, silicon 0*143, suljamr O'Oog, otfppOr 
0*030, without a trace of phosphorus. The tensile atre^gths of 
the wires increased as iheir thickness dimmished, w ahoWft by 
the following table :— 

Diameter iu fractions Tedsik vtrenrgth (n tons 

of an inch per iq. 

0-093 .. IS4 


The difficulty in accountiag for the increase of strength :iaUb 
diminution of diameter in wire-drawing is the circumstance that 
the density of the material diminished darli^ this process. 

Mr. T. Blairk paper on certain necessairy producU bf blaat-^ 
furnaces, and Mr. Baueripan’s note on a tgre blaat-fhcnsioe .ala^ 
of the composition of gehlenlte, werc fli^'cnssed together. 

The pa^r by Mr. Head op blow-holes in 

hearth steel brought about 4 vsery animated disctkse&oh^ Win 
blow-holes in steel, the Ohtlwr. extfWptedf arc due to the 
traction of the metal on bpoUng, hr to the preaenoe bf 
prisoned gases in fri tbCM pf the first kmd ' 

by welding, wheh is sabjriiEed to Iphbsh^d^ 

the secmid kind tlbi il&br jashthtte tb 4^# ' 

.tedurieaUy ^knowa:; 'hs' "lih' ^ 

nsoved iMoulU.the'' W"' 

;-'touch the 
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Of liy 0 i« UM of tho ro 4 i^ing 
vV^ lOfegeiM* to exp2«iiiixi<m of oortoiti nm- 
, tevi^' Qcci]#od to vteeir ^ powtbuity 

(fa^ cmi ttie giuioous %k>w*tK»les (n an ingot 

11^ pntiedi cw Anrotij^ t^iomseWos to a fterie^ thus 

A ttoe of woakncvi to the plaie or bar« which has 
tottM iwtoff that line whOo snhjected to a fitrain much belo^ 
that which test'-pkoe^ from the lame ptath or bat would with- 
statoL ito Ooncuuion the author had no doubt ** thati by manu- 
fheth^illg opeD-hearth steel free from gaseous blow-holea, the 
ptt^uoed would be much stronger and more reliable 
th^ tw made by contact of flame» and the result would he a 
greater confidence in its use/' In the dUcusaion of this paper a 
uttantoious verdict was given to favour of steel alike by re- 
prekntatlves of the Admimltyr the Board of Trade, and 
Ui^d^s Registry, who are the official judges of the metai, 
and bv ahipbuildem and boticr-makers who have found the 
materfai more trustworthy than the best iron. As re- 
cards the manufacturers, one acknowledged to the fact of 
Uiere being a large difference in the total carbon, according as a 
sample was taken from one end or another of a large ingot, whilst 
anotner speaker had found the metal to be more regular if made 
•n a radiation than a contact of flame furnace. As the author 
stated to his reply, the users were evidently even better satisfied 
with the material supplii^^ them than the makers, which is 
certatolv a favourable,rjpj^/ 

Mr. F. W. ,, 3 jyjrmo’fl paper on the endurance of steel rails 
added further ttotitnony to what had already been said in favour 
of steel. In 1876 the London and North-Western Railway put 
down j 1,391 tons of iron and steel rails together, twelve months 
after which iron rails entirely disappeared, whilst the estimated 
requtnements for this year ore only i 1,600 tons. The small 
quantity of rails required for renewals account in some measure 
lor the depression in the stccl-making trade. On the other 
hand, if steel sleepers are found to answer, and the author secs 
no reason why they should not, 45,000 steel sleepers having 
been put down on the London and North-Western line, and 
giving every satisfaction, orders for steel sleepers should in 
great measure make up for want of orders for rails, 

Dn H. C. Sorby drew attention to the .application of very high 
powers tp the study of the microscopical structure of steel, having 
employed a power of 650 linear which, being about ten times that 
used in his previous researches, opened out a new field for research. 
The chief facta were best seen in the case of an ingot of steel 
of medinm tem^r. On fracture, comparatively large crystals 
were visible, radiating from the surface to the interior. When 
a properry<»prepared microscopical section was viewed with a 
modemte jsower, it was easy to see that, after having crystallised 
out from fusion at a high temperature, these large crystals broke 
up on ftirthnr cooling Into much smaller ones. What was now 
seen, with very high powers was that these smaller crystals finally 
split np into alternating very thin plates. Taking all the facts 
Into consideration, it appeared as though a stable compound of 
iron whh a small amount of carbon exisfed at a high temperature, 
which at ft lower broke up into iron combined adih a larger 
amount of carbon, and into iron free from it. If these two pro¬ 
ducts had not differed so much to hardness, or if the altematinff 
plates had been considerably thinner, or if definite plates had 
hot been formed, such a compound stnicture would never have 
been suspected. U has probably never been specially looked 
for to other substances, and might exist without being visible, 
oven with the highest and best magnifying powers. To give 
a good idea of the sise of the plates, be would refer to what 
was seen .to a longitudinal section of medium steel forged 
from an 3 ipd£s to diameter down to a bar 1 inch square. 
Whjm torol^, it showed a veiy fine grain, and when a prepared 
Jetton examined with a moderate power, this grain was 
he,due tp erystola often about i/ioooinch to diameter, 
jwwch wei® not deaWn out or dUtonedt as they would have been 
if :hf|4;^isfod {Uvviiwk coaling after hammering, 

n the nrere hammered at a lower 
Wamlned fHth a power of 650 linear, these 
diameter were seen to oontato some- 
W plates, and even this extremety 

* {we4 to* ho trace of diatordonK OT 
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carbon, and were seen to the gm^est perfection when there was 
a considerable amount to a combined statCi 
Mr. Thomas Tomer's paper on the constituents of cast-iron is 
an attempt now made for the first time to systematise to some 
measure our knowledge of the constituents generaUy present in 
cast-iron, to estimate the mechanical value of any given 
specimen of which the chemical analysis is known, and 
conversely, when any given mechanical jpropeities are desired, 
to predict the most suitable composition for the material. 
In connection with this subject two opposite opinions have 
been advanced by different authorities, both of which found 
expression at the Glasgow meeting of the Inatitutc^ On the 
one hand, it was suggested that probably the best mechanical 
properties would be obtained in a cast-iron which coatatned if 
possible nothing but carbon and iron, all other elements being 
regarded as impurities. On the other hand, it was said that 
possibly very considerable quantities of other elements miv;ht be 
added, even apwards of to per cent., without rendering the 
metal unfitted for the founder's use. It might be, if chemically 
pure iron could be obtained, that the first suggestion would be 
correct, and possibly if the various constituents could he added 
in just such proportions as to neutralise each other’s ill-effects, as 
under such circumstances they arc capable of doing, tlien the 
second Ruggestion might likewise prove tnve. As a matter of 
fact, pure iron cannoi be manufactured, and the ill-effects of 
large proportions of foreign substances cannot be neutralised, 
A cast-iron of tolerable purity can, however, be produced, from 
which, by variations in the proportions of the constant constitaents, 
a metal of desired character may he prepared. The author 
treats in detail of the influence of carbon, manganese, phos¬ 
phorus, silicon, and sulphur, all of which are invariably present 
in greater or less proportion. Of these, carbon is the mtjst im¬ 
portant constituent, and remarkable differences are pr iduced by 
variations in the proportions of combined carbon and graphite. 
For the more ordinary cast-iron the amount of total carlwn 
varies from about 3 to 3*8 jH^r cent.* a lower proportion being 
generally due to some irregularity in the working of the blast¬ 
furnace. The relative proportion of graphitic to combined 
carbon can only be affected in two ways—by difference in the 
racthod.s of fusion after cooling, and by variations in the pro¬ 
portions of other elements present. Maximum general strength, 
that is, considerable crushing strength combined with high tensile 
strength, is obtained with not less than 0*4 per cent, of combined 
carbon, the metal being sufficiently soft to work with the tool; 
with more combined carbon the metal becomes harder, its 
crushing strength increases while the tensile diminishes. The 
amount of graphitic carbon depends upon’the total and combined, 
but, in the majority of cases, 2*6 per cent, for crushing strength, 
2*8 per cent, for general strength, and 3 percent, for streni^th 
and softness, will be found be^t. It is to be remembered that 
any required proportion of combined carbon may be obtained 
by altering the amount of silicon on the one hand, or of man¬ 
ganese and sulphur on the other, the former diminishing and 
the latter increasing it, As regards silicon, the experiments 
show that, if high crushing strength is required, it can be ob¬ 
tained by a low percentage of silicon ; if a high tensile strength 
is required the silicon shoull be somewhat higher, while for soft¬ 
ness, smoothness of surface, and fluidity a still higher proport ton 
is necessary. The author is of opinion that, although phosphorus 
i« objectionable to wrought-iron and steel, ic is not so in ewt- 
iron, the speciti^cns which possessed the highest average quality 
being all moderately phosphoric irons, a venting from 0*19 to 
07a per cent., 0*3 per cent, being n very suitable average pro¬ 
portion for strong iron ; the amount must be proportioned accord¬ 
ing to the object the founder has in view. A small tpiantlty of 
suTphur is Known to prcxluee hard white iron, owing to an 
increase to the amount of combined carbon, acting therefore* 
when to Kinall quantity^ in a manner almoat exactly opposite to 
that of silicon. Sulphur and silicon are to a considmbie extent 
mutetoUy exclusive of each other in cast-iron. Thus (he addition 
of sulphur to siliceous iron causes the s^aratlon of graphitic 
matter containing siliooni while the addition of silicon to an 
iron rich to sulphur canoes the separation of gn^hitic matter 
rich in aulphort one part-of sulphur netitralfstog the effect of 
from five to ten parts of siHoon. From 0*a to 075 per cent, of 
manganese appears to exercise no injutiotts effect to the 
Tnajoifity, of and ini^ be beneficial The author 
conoid^ the foltoU’tog to be ptoved, that pure tmtr 
Iroiik aufl only, and cast-iron contatotog 

exemiVe atomink m ofiier constitoehts, would not he soitalfie, 





Icmndry work ; thatihfi itl-offects of one coAMltnent enn *t, 
onl^ imperfectly neuttmliiied by the addition of another 
cmMtaeut l that there is a suitable proportion for each consti* 
tndtil preset in cast-iron, depending upon t^e cbancter of the 
product desired, and uwn the proportion of other elements 
present; ahd that variations in the proportion of silicon afford a 
renable and inexpensive means of producii^ a ctut-iron of any 
required mechanical character which is possible with the materiiu 
employed* 

Krupp’s hot-hlast pyrometer, which was shortly describ^, 
consists of an arrangement by which the hot bloat is drawn with 
a ffxed proportion ot cold air into a chamber, the temperature 
of which, being measured with an ordinary thermometer, gives 
^at of the hot blast by calculation. 


ON DISSOCIATION TEMPERATURES, WITH 
SPECIAL REFERENCE TO PYROTECHNICAL 
QUESTIONS^ 

TN bringing the subject of dissociation before the Uoyal Insti- 
tution of Great Britain, the author proposed to confine 
himself to its infiuence on combustion and heating, that is to 
aay, to its effects on combustible gases and the products of com> 
bustion, and on furnace work generally. His researches had 
been made for the most part in connection with large gas fur> 
naces constructed according to his new system of working with 
radiated heat, or what may be otherwise called free development 
of fiame. In the fii^st or active stage of combustion (he fiame 
passed through a large combustion chamber (alt contact with its 
surfaces being avokied), and parted with its heat by radiation 
*only ; while in its second stage the products of combustion were 
brought into direct contact with the surfaces and materials to be 
heated, by which means the remainder of its heat was abs¬ 
tracted* This, in a few words, was a description of the method 
ot heating with free development of fiame. In perfecting this 
system of furnace, the principle of which Was in many respects 
the reverse of that generally accepted, both as regards construc¬ 
tion and working, he had to examine into the accuracy of certain 
scientific theories which could not be brought into harmony with 
the actual results he obtained. 

Adopting the generally-accepted iheoiyof combustion, accord¬ 
ing to whidi a flame consists of a chemically-excited mixture of 
gases, whose particles arc in violent motion, cither oscillating to 
and from each other, or rotating around one another, it followed 
that any solid substance bj ought into contact with gases, thus 
agitated, must necessarily have an impeding effect on their 
motion. Motion being tne primary condition of combustion, 
the latter wotild be more or less interfered with, according to 
the greater or less extent of the surfaces which impede the 
action of the particles forming the flame; in the immediate 
neighbourhood of such surfaces the combustion of the gases 
would cease altogether, because the attractive influence of the 
surfaces would entirely prevent their motion ; farther oflf, (heir 
combustion would be partial, and only at a comparatively great 
distance the particles of gas would be free to continue unim¬ 
peded the motion required to maintain combustion. On the 
other hand, the surfaces themselves must suffer from the motion 
of the particles of gas producing the fiame,for, however small these 
particles might be, they produce, u hile in such violent motion, an 
amount of energy which acting constantly would in time destroy 
the surfaces opp^d to them, just a.s continual dropping wears 
away stone.*’ 'Hiis circumstance folly accounted for the fact 
that the inner aides of furnaces, and the materials th^ contained 
were soon destroyed, not by heal, but by the mechanical, and 
perhaps also by the chemical, action of the fiame. It Would 
seem strange that the heating power of a laigc volume of flame 
- should be so much interfered with by the contact of its outer 
parts only with the inner sides of a laige furnace chamber, if 
there was not another cause besides imperfect combustion to 
reduce the heating effect of a flame which touched the surfaces 
to be heated. A flame when in a state of combustion radiated j 
heat not only from its outer fiUrface, but also from its interior by 
aJIowiiig the beat to radiate throfugh its mass. In this manner 
every j^rticle of flame sent iu rays inr all directionsi but if the 
Itself touched anywhere combustion ci^ed there* free 
carbon was Hbemted and produced smoke which enveloped that 
and prevented the rays of heat of the other portions of ihe 
flame froin res^ihg It. 

^ ■ iman hy Mtf Frederidc Slei|i«r»i at the 
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subject of diwocUttion , recantiy, aljmiw 
broi^t forward by seybrAt wrtteia* W 

against his new system of ffmtacei as ac^rdltijUO 
it would appear to be itoMMtsihleto prodtMMw 
high tempemtures as he tffabned jio reach# , He 
the opinion that appearances of dUsociation dipt oelfla , 
able in furnaces heated by rjuSiation, buC ocpurvlhg li* furdeipea' 
in which the flame was allowed to epme Md eodtact adth 
surfaces, must be due to the action on the fliAie 6 f thoie vur* 
faces at high temperature. He was led to this OoMorion puftlf 
from his own observations, end partly from descriptions df diA* 
sociation observed by other*, amon^t whom was his brother, 
the late Sir William Siemens, who described a case of dissocia¬ 
tion (see lecture delivered March 3, 1879* At Hoyal United 
Service Institution, entitled “On the Production of Stc^, and 
its Application to Mflitary Purposes’') which occurred in a 
regenerative gas furnace constructed accordi^ to their old views 
of combustion and heating. 7 )fer e/ hi ha f 

antived jwu, that saHd tUrfaeitSy htsUfs ohstt^ncHng^ active eem- 
bustieny must aisp at hi^h temperatures Have a dissoeioHng' 
iufluefue on the products op combustion. 

In order to obtain information on this subject he examined the 
laws and theory of dissociation, and endeavoured to bring the 
various results obtained by scientific authorities into a^eraent 
with one another, and with his own experience, but failed en¬ 
tirely in doing so. The temperatures of dissociation of carbonic 
acid and steam, the two principal gases forming the products of 
combustion when ordinary fuel was used, vary very much 
according to these observers, and the results he hod obtained 
in practice were different from most of them. He hoped to 
prove that the temperature at which dissociation sets in is, in 
most cases, much higher than generally admitted; and that the 
authorities he was a^ut to refer to had omitted in almost |d 1 the 
experiments they hod made to take into proper coAxideiAtion 
one element which was liable to alter materially the results 
obtained by them. This element was the appnnU$is used far 
those exp riments as regards its surjacey fomrSy aHd matt rial. 

In considering the question of dissociation, he proposed to 
commence with Devi lie, who first discovered and driled atten¬ 
tion to the dissociation of Mses at high temperatures. He tn^e 
numerous experiments with various gases, and fixed certaih tem¬ 
peratures at which he found that cither complete or partial dis^ 
sociation took place. Without going into details, b® mi^t 
mention that Deville required to use vessels ami tubes of definite 
dimensions, material, and structure, in order to obtain the results 
stated, One experiment horl to be made with a porous tu^, 
another required the use of a vessel with rough interior surfiu^, 
or contoining some rough or smooth material. In this vmy 
Deville arriv«i at a great variety of results, and although he did 
not state that the rough surfaces, or porous lubes, or the solid 
material placed inside the vessels which he employed# had any 
particular influence on the temperature at whidh dissodatidh 
took place, yet it would appear that he could not obtalti bis 
reswhs without having recourse to those means. Devilb^'g mdis 
depended very much upon the various kinds of surfate^ hd u|Ad 
in his experiments, if tney were hot entirely hroU^t bf 
them ; these experiments, moreover, welt of a vtiy 
nature, *0 he proposed to pass on to more mod^ ahtnoidld^ 
whose experiments were ot simpler character, and lew tb 
objection. 

The most important experiments .whic^ tbndificd tltt^ 0^ 
Deville were due to Bunsen, Bunsen observW the dhteoicmuqii 
of steam and carbonic acid by emtdoying small tubes filled 
an explosive mixtuire of these g^MSv to Which sukahle prt^dre-^ 
gauges were attached. On the ga^oiis miatUTe/ ex- 

^osion took place, and ahighmometitaiy pressure was 
within the tube; horn the ptessuVecteVeioped^ Bunsen caltibhltM 
tho tempt-rature at which the explosion took ^lUce, and 
that it varied with the thh^tnreS employed. He reobirdt 
circumstance that only about One-th^rd of the cdiintnstihtu.t^^ 
took part in the exim^h# firom which circuibstanew/fm 
eluded that the tevnpsMute atta^ed was the limit at 
combustion occurred. Tn pi^e Uds, Bunsen ahowj^d 
sufficient time to oo«& iaftier which, A second Okptoiiiioh 
and eveb 

tempeiatures C •r dirdtesoda)^ 

,:the«e .'etotej'lWht' 
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«fli/«s mat«rlftl9 ti»t!ll Id .liim»ce-l3iUl<ling 
vfem ttmimturo^i fyt «iy wwth ot Uokt ; 

xo (he cimmwUMvce th« if the 
Uanml^- of the htaWr sarfhceis of the tuhee oh the combuiUon of 
<1w>, SWe^;thw htf i^moved* the<iiiieodation temperatures 

af he /0hn<J ’BtiU higher* He could not admit that 
BttfMh hlgpiahetien of the cause of the second and third ex^ 
pbatoi^e whs quite satlsfactery, as it was hot the cooUhk of the 
{jasee'ai6&e which tenderod the Bubeequetit eapk^ions possible, 
tnif tofd ehe thorough re^mlxture of the gases by dt^adon after 
cadh 1 nis he iilu trated by means of diagrams which 

wpsesemed-- 

(I) A tube filled with au explosive gas mixture which was 
shtm a hUo. 

(ai) same to be immediately after an explosion had taken 
places With A w hite mmigin to indicate the unexploded mixture 
close to the side#, and deep red, towards the middle of the tube, 
the teaploded gases. The white was sh^^wn as merging into 
deep red degrees, bccau>e dose up to the sides the surfaces 
prevented explosion or combustion altogether; nearer the 
cniddlfi partial combustion took place, whilst only to the middle 
of the tube the gases found sufficient space for complete com¬ 
bination . 

(3) The same tube after the burnt and unburnt gases had 
mixed by means of diffusion, which was coloured light red. 

(4) Tne^ same tu^ immediately after the second explosion, 
coloured light r^d at the aides, turning into deep red by decrees 
towards the middle. 

(5) The same tube after diffusion lias done its work a second 
time, coloured a deeper shade of red. 

(6) The same lube after the third explosion, col jured nearly 
deep red throughout, but still a lighter shade on the sides. 

In Buu en’s mode of determining dissociation at high tem¬ 
peratures we had only to deal with the obstruction which sur- 
Uces offer to combustion, leaving out iheir dissociating influence 
at high temperatures, which aftected most of Devitle's results. 
For that reason Bau'cn arrived at much higher dissociation 
temperatures than Devi lie, and his mode of experimenting 
possessed the advantage that it might lead to a proper settle¬ 
ment of the question of temperatures at which dissociation 
would set in when taking place in a space unencumbered by 
surbees. 


taking a narrow tube of about the same size as Bunsen 
used for his experiments, and a hollow sphere of the same 
capacity, in both of which Bunsen’s experiment should be re¬ 
peated, the real dissociation temperature, if no surfaces were 
present to influence the result, might be approximately cal- 
ouhuiedi 

Bunsen^s method of experimenting, xmcording to his view of 
the matter, should form the foundation of further research to 
determine the dissociation temperatures of products of combus- 
tloit Even if means were found for eliminating the influence 
of sfuefoces, no known material at our disposal could withstand 
the very high temperature to which the vessels or tubes would 
be snmected if experiments were carried out according to 
DeviUe’s method. 

That the surfaces of highly heated vessels or tubes either pro¬ 
duce^, or tend to produce, dissociation, had been corroborated 
lately by two Russian experimentalists, Menschutkin and 
Knmowww^ TTtese gentlemen found that dissociation of car¬ 
bonic odld and other gases was much facilitated when the vessels 
used for the experiments were filled with material offering roiugh 
stttfma, such as asbestos or broken glass. 

l^iecfiureris view of the theory of dissociation caused or 
fofltisbieecl by surfaces might be given as follows. Increase of 
tempbrirl^ producing expansion of gases would reduce the 
aUrWstive ieqdiency of the atoms towards one another, or, in 
Otto dUninish their chemical affinity, in the same ratio 
asdnh;tfetM)^ was increased the repelling tendency of the 
atoms mii^ ihCtwase also, until at last decomposition, or what is 
look place. This being admUted, it would 
wahddve or condensing influence of surfaces on 
pth wenia ol which action wmdd increase at high 

.. , Muld msdst this decomposition by fooreaxiag tiU 

" (^utflhc atoms. 

Wlfo at liihf dispufod the accun^ of ^le testdts 





_he had arrived . 
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tbority in qiiesttons Of diasociMion, having carried out many 
imehesting experiments. Meyer, for Instance^ proved dUsoola- 
tion by dropping melted ptaiinum into water, and found that 
oxygen and hydrogen were evolved from the steam produced. 
There cOuId be no doubt on this paint, but the question arose 
whether beat was the sole agent that brought about the dissocia¬ 
tion of steam in this case. In the first place the dissociating 
influence of the highly heated surfaces of platinum on steam had 
to be taken into consideration, and^ secondly, the efiemi at 
affinity which platinum had for oxygen, and still more for hydro¬ 
gen. The same remarks applied to Meyer's experiment of 
passing Nteam or carbonic acid through heated platinum tubes, 
in which case hr obtained only traces of dissociation, the 
temperature being much lower. Other experiments might be 
mentioned, but none led to a different conception of the 
question. 

There is one other circumstance connected with dissociation, 
proved by experiment, which, however, retjuired explanation. It 
was considered as a sure sign that dissociation was going ou when 
a flame whose temperature was raised became longer j this it 
was said could only be accounted for by dissociation having 
commenced. He agreerl with this conclusion, but the expen- 
raents by which it had ton proved had been made, like others 
referred to, in narrow tulies or I'ta^sagcs in which the dissociating 
aciion of the heated surfaces miust come into play. It was not 
alone the heat to which the gases were raised that in these cases 
caused dissociation and increased the length of the flame, but 
also the influence of the heated surfaces in contact with the 
combustible gases, more e pecially if these gases contain^ 
hydrocarbons. The extension of the flame was also partly due 
to the olwtructioa ^\hich the surfaces offered to ihe recombustl m 
of the dissociated gases through want of npacc. If the same 
flame were allowed free development in a sp.ice unencu ubered 
by surfaces, as in tlie lecturer’s radiation furnace, no such exten¬ 
sion of its length would be observed ; but, on the contrary, It 
would get shorter with increase of temiwature. Tliis action 
could be best observed in the regenerative gas-burner exhibited, 
whose flame became shorter the greater the intensity of the 
temperature, and therefore of the light, produced. On the other 
hand, flame might be extended almost to any length if conducted 
through narrow passa'^cs; this might be seen in regenerative 
furnaces, which would send the flame to the top of the chimney 
if the reversing valves were so arranged that the flame, instead 
of passing through the furnace chamber, was made to bum 
directly down into the regenerators. No proper (Jbmbustion 
could then take place in the brick checkerwork of the regenera- 
I tive chambers, and the flame would consequently continue to 
extend until co -led down below a red heat, being ultimately 
converted into dark smoke ; thus in this case the extensive sur¬ 
faces offered by regenerators would act both ways, lay preventing^ 
combustion, and by assUting dissociation. 

It would be understood that regenerative furnaces them¬ 
selves offered special opportunities for making experiments, most 
questions, indeed, being tot settled by the results obtained ia 
actual work. If diasociatioh set in the consequences were seen 
in want of heat, reduced output, and in dent ruction of furnace 
and material. If the causes of dissociatian were removed, a rise’ 
in temperature, increased output, longer furnace life, and savins 
of material ensued. Similar results might be obtained withi 
other fumacef’, but the beneficial action would not be so great as 
in the case of the regenerative furnace, because the intensity ot 
heat obtainable in them was much lower. 

After describing a new regenerative gas stove be had lately 
introduced^ the lecturer referred to the better distribution of the 
radiated heat by its use; he found that a room warmed by 
means of a stove or open fire, such as described, was of a more 
unifiwm temperature than when warmed by an ordinary fire or 
by a gas and coke fire, such as bU brother was engaged in intro¬ 
ducing into this country shortly before his death. 

This, in his opinion, was mainly due to tlie fact that a source 
of radiant heat of low intensity but of large surfoce, sending ooi 
it* rays at various angles, heated an object in its vicinity very 
much yore than was the case with a smaller source of radiant 
heat of gieater intensity, whose rays struck the object from one 
direction only, nptwitMUnding that both sources radiated the* 
saqiy ^uan^lty of heat.Tto a<:Uon was Uhistirated by means of 
two diagmnis exhibited, whidh represented two rooms, the one 
heafod oy a small flame iff high intensity, and the other by w 
laT{» t^th tadiating the same quantity off 

JseWf m tosh ifoonl t#c; ob^octv, globes or spheres, were repre^i^ 
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tHe owe close to, and the other at a distawoe firom the 
aomeof heat. The ol^ect in the one room near to the source 
the Urge heating surface wm almost enveloped in rays, 
While that in the second received rays only in one direction, the 
former therefore being much more heated than the l^ter. This 
dilTereace did not occur when the two globes at a distance from 
the two sources of heat were compared. The law that the 
of beat diminished in the inverse ratio of the square of the 
dtetance was only correct as regards small but inten'^e sources of 
heat, whilst the decrease of radiant heat took place in a much 
higher proportion in the case of large sources of heat of low 
intensity. This clearly proved that for the purpose of warming 
rooms by means of radiation, if was important that the heat should 
be concentrated in an intensely hot focus, ss was the casc^ in 
nature, our earth being warmed in this way by the radiant action 
■of the sun. 


ON THE EFFECT OF ME A T IN CHANGING I 
THE STRUCTURE OF CRYSTALS 0 F\ 
POTASSIUM CHLORA TE \ 

T was observed some time ago by M, Mal'ard {PulUtin de la I 
SociiU Mtn^ralo^iquty 1882, p. 214) that certain crystal'^, I 
such as boracite and potassium sulphate, have their crystallo- | 
graphic character proKnnulIy modified by exposure to a high 
temperature, and that in the case of potassium sulphate a num¬ 
ber of hemitiope plates are thus formed. 

Now, potas-sium chlorate, while it does not belong to the 
same crystal-family as potassium sulphate, shows a still more 
inveterate tendency to produce twins (such as would assuredly 
■drive a MaUhus to despair). It was therefore an obvious in¬ 
ference that beat might produce a similar physical change in this 
substance, although! have not been able to find any account of 
the experiment having been tried. The decrepitation of cryS' 
tals of potassium chlorate, when heated, has of course been 
noted i but the wreck of the crystal has been always rather 
inanlequately explained as due to the vaporisation of included 
filmn of water. 

A, clear transparent cryital of potassium chlorate, from which 
the inevitable twin plate had been ground away so as to reduce 
it to a ainjrle crystal-film about i mm. in thickness, was placed 
between tneces of mica and laid on a thick iron plate. About 
3 cm, from it was laid a small bit of potassium chlorate, ami 
the heat of a Bunsen burner was applied below this latter, so as , 
to obtain an indication when ihe temperature of the plate was 
Approaching the fusing-point of the substance (359® C., accord¬ 
ing to prof. Carnelley). The crystal-plate was carefully watched 
during the healing, but no docrepiialion took place, and no 
visible alteration was observed, up to the point at which the 
small sentinel crystal immediately over the burner began to fuse. 
The lamp was now withdrawn, and when the temperature had 
sunk A few degrees a remarkable change spread ouickly and 
quietly ovirr the crystal-plate, causing it to reflect light almost 
aa brilliantly as if a film of silver hatl been deposited on it. 
No further alteration occurred during the cooling ; and the 
plate, after being ground and i>ohshcd on both sides, was 
monnied with Canada balsam between glass plates for examina¬ 
tion, Many ciystals have been aimilarly treated with precisely 
similar results ; and the temperature at which the change takes 
olaoe ha-s been determined to lie between 245® and 248°, by 
beating the plates upon a bath of melted tin in which a ther¬ 
mometer was immersed, With single crystal-plates no decrepi¬ 
tation has ever been observed, while with the ordinary twinned 
plates it always occurs more or less violently, each fragment 
showing the brilliant reflective power above noticed. Doubtless 
the decrepitation is due to the wrenching asunder of the hemi- 
inme plates, caused by their unequal expansion by heat in 
di^&renc directions. 

The following brief account will show the nature of the 
•dmngea wluch the crystal has underjgone:— 

(i) Examined in common white light, the ordinary crystals of 
p^tdftsiom chlorate refltret 00 more light, either superfrcially or 
mtarnally, than a plate of glass, in whatever position they are 
viawedt 

altered crYotols, when similarly examined, reflect little 
light at small angles of incidence^ but at all angles greater then. 
aSpdl iet* ^reflect light with a brJUiantywidch 

Oie irfectioh masthe dmwrt tomb ThU weetive Jwwct 

not ewm to be ma^rially greater at high aogleft of 


When the plate ie turned fwwsbd ift WWW 

are found, in jtaMisiwth the 

reflects no more li^ than ^ ordinary cgntfal imdee frhe aattW ; 
conditions. In these casiet the of f^iK^Sdde, 

with the plane of ciystaJlogrnphioiytnmetn^ i 

The reflected beam k Iridefoent i and whett *h« 

plate is held obliquely and examined with a a atrlaifed 

faintly-coloured structure ill obeervabiff ttaemblli^ that m 
watered silk or mother-of-pcarh The ooloured bands aiWwft 
lie parallel to the plane of symmetry, Whein the reflUcted IMt 
is examined with a spectroscope, it is found to give a rather 
complicated spectrum containing numerous narrow absorption^ 
bands. In some specimens these bands are falrit straight and 
regular, but in most cases they are rather wavy, and taty in thick¬ 
ness in different parts of their lengtli, appearing somewhat Uke 
the interlacing twigs In a bundle of sticks. As the angle of in¬ 
cidence is increased, these bands move towards the more rep* 
frangible end of the Spectrum, while others appear and Join in 
the procession. 

Tne spectrum of the transmitted light is, of course, stricily 
complementary to that of the reflected beam ; and both of them 
strongly rescmblo the spectra given by some of the iridescent 
crystals dcscril>ed by Prof. Stokes (see NATURE, vol, xxxi. 
p- 565), and also by many sections of opal and mother-of-pearl, 
aud by films of decomposed glass, 

(2) When examined in a parallel beam of plane-polarised 
light, the ordinary crystals show little or no colour, unless heltl 
60 that the light passes nearly in the direction of tlie optic axes, 
when the ntjual broad, rather faintly-coloured bands we seen. 
The altered crystals, on the contrary, give in all positipDS (ex¬ 
cept when the light passes through nearly normally, or when the 
plane of polarisation Ls either parallel or perpendicular to the 
plane of symmetry) a most complicated and brightly-coloured 
pattern, resembling that which is shown by many of the com- 
pHcatcd macied crystals of amethvsiine quaru, which vary, like 
patterns on watered silk, with sUgnt changes in the direction of 
incidence of the light. 

(3) When examined in a micro-polariscope, in plane-polarised, 
highly convergent white light, the ordinary crystals show the 
usual isochromalic lemniacaies surrounding the optic axes, which 
latter are themselves just visible at the edge of the field. In the 
altered crystals nothing of the kind is visible, only patches of 
colour distributed rather irregularly over the field, somewhat 
like those of certain of Ndrremberg’a mica-selcttite combina¬ 
tions. 

(4) When hoTOogencous (sodium) light was substituted for 

white light in the micro-polwiscopc (an expedient which U of 
great use in simplifying and giving definiteness to the phenomena 
shown by crystals), the remarkable nature of the structural change 
which heat had caused was much more clearly apparent- The 
ordinary crystals simply showed the usual multitude of curved ’ 
isochromalic bands symmetrically arranged round the optic aa«s 
and filling the whole field. The altered crystals showed nothing 
of the kind ; but a set of hyperbolas appearod-^the form of thp 
isochromalic curves of extremely high order which are givei^ by 
biaxial crystals when the directions of the optic axes make a 
very large angle with the normal to the surface of the Olathe 
Verdet, (EuvreSy vol. vi. .pp. 172*175), These hyperbola* afe 
not rectangular, thus proving that the optic do not lie in 
the plane of the plate (as in the case of cleavage l^lafos of 
selenite); but they so nearly do this that I dould no^ oven,by 
immersing the plate in oil, aatkfi<ctorily determine theijr ptfepise 
position. The bands are rather irregular and shifty, as i iisbal 
in composite macles; in some p^ts of a crystal they may d|^>ear 
as the central portions of a lemmsoate-ftyeteth. , ; 

(5) It seemed desirable to exambe the effect of heat bpob thf 
crystal during its progress, so as to determine wbether the 
change of Ktructure takes place at the period of ihe fprmeMooa pf 
the reflective layer., For this purpose a polished plate 
potassium chlorate was claspod in a epppeV,holder (like thirt' 
used for plates of seleixSie id Mltst;berlicn;$ wel]-ktu>Vi'ii eag>pn- 
xnent), so that it qoukf be plaeetl ill the field of the mdti^ibcoi^ 
and examined wHwitt texpp^ture was gradually rsased ^ 
application of a kmp^llame to the outer extten^ty ev 

Holders '' , H ' t m' 1'' 
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tkie-ficdd qiaickty bftotn^ datk owing kb the 
Thto Mems to imUcAlt thitt the change in 
nqginfi qnitn indcfsandentty of the ibrniation of the 
myeia, the latter b^g only an incite occurring at a 

nAM^ftaUr k^jumi af *lui i 


(ki) it ,^d aeem that ^jmething of the following kind 
W U» crystal. Itia, of courts, aniaolToplc in structure, 
and df heat h to aet np a molecular strain which at a 

cortein point of ttmjjcrature causes so strong e shearing action 
betWe^ nearly contiguous layers of the substance that whole 
rows of ctyatal elements lying between these layers arc roUed 
over* as ttwercj by the ‘'couple*^ applied to them, until they 
take ttp tter .‘*secmd positions of equiUbrium,” as M. Mallard 
would say (see his paper Sur la Th<iorie des Macles," 

mn., Decemher rgg5. p. 467). If thcite latter positions 
wettt such as to bring the ikuse bisectrices (supplementary lines) 
into paralleusm with a normal to the main plate• the occurrence 
of the hyperbolas above described would be fuHy accounted for* 
Such an action woiild be of the same general character as that 
which takes place in calo-sijar when macles are being developed 
in it by Keusch*s method ; viz. hy carefully compressing a crystal 
of it in a definite direction {rogg-, Arttg.j vol. cxxxii. p. 445), 

I have succeeded properiv nigulating the direction and 
amount of the pressure/; iif' %lakiog spar-maclcK comaining 
numerous ‘'planerW iiUdmg” {GUitfiaciun, as Prof. Revuch ; 
calls them)^ which reflect light with a pearly lustre, and almost 
as brightly as the poiasaiuin chlorate macles described above. I 
It has yet to be exjilained, however, why the intense reflective 1 
power does not show itself during the process of heating, when I 
the tilting over of the crystals would certainly take place, and not 
until a particular .stage of the cooling is reached. I am inclined 
to believe that tliis may be due to the substance ac<]uiring a 
certain amount of plasticity at high temperatures, such as nas 
Iwen observed bjj M. Mallard in crystals of nitre under similar 
circumstanc<^. fhis may prevent any loss of optical'continuity 
until a certain critical point in the cooling has lieen reached; 
and at this f^int the displaced crystal elements suddenly part 
company with thetr unaltered neighbours, leaving a numerous 
aeries of parallel tubular cavities, precisely like those which arc 
undoubtedly present in calc'spar macles formed by Ueusch^ 
method. 1 he opposite side?j of these parallelogrammatic cavities 
may be so near each other that the rays reflected from them may 
interfere, and give the colours of thin plates corresponding to a 
rather high order in Newton's scale. Although a large amount 
of light must escape reflection at any single cavity, yet if the 
transmitted rays encountered a large number of precisely similar 
and similarly situated cavities at slightly lower levels in the 
crystaif the $um of the partial reflections would produce an eflect 
almost equivalent to a total reflect ion of the original incident ray, 
and a ootresponding deficiency in the amount of light trans¬ 
mitted throu^ the whole plate. The brilliancy of the colours 
in the, Hght reflected from the wcU-known films of decomposed 
glass is accounted for in precisely the same way, and the suc¬ 
cessive separate nlins of glass can be easily seen under u micro- 
scotie at the edges of the compound film, where they only 
partially overlap. 

The fact that no brilliant reflection is observed in and near the 
plane of lymmetry of the crystal may l>e due to the aides of the 
cavities in a g^ven horUontal row not lying strictly in the same 
pianer but bring slightly itwHned alternately in opposite direc¬ 
tions, So as to form a series of amiclmals and syndinaU, or 
ndges and fhrrows like those of a roof. Thus a beam of light 
hfoldent in the plane of symmetry would be reflected in directions 
lymg n KttJe toThe right end left of this plane, and not in the 
p|iuieitsri£ The satm-tiko appearance of the reflecting layers, 
already rilihded to^ would be Ailty accomiied for by such a struc- 
'ttMm. 

TTm t^lMU^es Above dwqribed seem of interest as bearing upon 
cAise ^the strong iridescence of some crystals of potassium 
caldrrie, dbout which I may have something to say in a future 
^ M. G. Madak 
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! Southern Russia. It is not a mere deacription of formA, with 
I a more or less happy classification, bat an ekbomte contribution 
towawls the sj^ematic arrangemetit of this imperfectly-known 
subdivision, The embryogriiy of the Hydraefamds, and especially 
their larval pba^, have received special attention, nosatbfactory 
classification being possible without that preliminary study. It 
^pears riso from M. Krendowsky's researches that many 
Hydrachnida of Southern Russia arq really temporary parasites 
on several insects, moUusks^ and sponges, eapecialfy w^ 
young and in the slate of six-footed larvae. The Hy^rariinids 
of South-Western Russia belong to thirty-five species (nine 
species each of and ArrenutM, five of Afao', and four of 

Ziwww/ff) ; the author has been led to revise the whole of the 
classification of the freshwater Acaridos, and gives it complete, 
with analyses of each family, as well as of the very numerous 
genera. 

Another paper of great interest is devoted by the same author 
to the estuaries of the Bug, Dnieper, and the smaller ones in tiie 
neighbourhoods of Kherson and Odessa. This paper is full of 
tlie most usefol information as to the characters and geological 
history both of these estuaries and the Hmmis^ which are now 
shut off from the sea by their sand-bars, and have become mere 
elongated salt lakes. 

Prof. Lewi^owsky contributes to the same volume a paper on 
the Jurassic limestones of the Crimea, based especially on their 
micro-structure. It appears that they mostly contain very smali 
debris of con Is and rhuopods; they arc not coral structures, os 
was supposed, but Ivave mucii likeness to what Dana describes 

beachsand-rock. Like the clay-slates of the same fornuttion 
in the Crimea, they have been deposited in a wide basin which 
extended into Iverson and Ekaterinoslav, and they were com¬ 
posed of materials brought from the south, from a continent 
which occupied part of what is now submerged by the Black 
Sea. M. Genjounste’s researches into the microscopical struc¬ 
ture of the coal of the Dones Basin arc interesting inasmuch as 
thev show that the prevailing materials for the formation of this 
coal were the higlier vascular Ciypt<^atns, and not Alga?, as 
was sometimes supposed by Russian geologists. Dr, M. 
l)ybowsky‘s additional note on the bpongilla ^Itpanwii, 
one of the most interesting discovered in Europe, contains a 
description of the structure of its gemmulae, with the porous ana 
“ cirrous appendages.” I'he note, as also the preceding papers, 
are accornpauied by several plates, 

SCIENTIFIC SERIALS 

The Quartef^ly Jffumal of Microscofital Scitnet^ vol. xxvi. 
part 3, April i8ii6, contains a memoir on the leeches of Japan, 
by Dr. C. O. Whitman (plates 17 to at). A short al^tmctof 
this important memoir has been given in our Biological Notes, 
—Contributions to the embryology of the Nemcrlca, by Prof 
A. A. W. Hubrecht (plate 22), No. i is an account of the 
development of Ltnrus oheurus, Barr, These investigations, 
already published in the Dutch language, are fully detailedin this 
paper, and the plate gives the details of the principal results 
<wmbincd into fifteen diagrammatic tracings. In one section 
the earliest developmental stages and the derivatives of the primary 
cpiblnat; in a second the hypoblast before the shedding of the 
primary lami integuments ; and in a third the mesobfasL are 
Ueatedof.—On the early development of Julus ierr^Ht, by 
F. G. Heathcole, M. A. (plates 23 and 24). This is the fir/t 
part of an essay on a subject not treated of by British naturalists 
since the davs of Newport. It treats of the segmentation of the 
ovun^ which show^ a remarkable resemblance to that found in 
Ainphtpods by Uljanm. The formation of the blastoderm is 
M is generally found In trachcate devriopmem. The cells, 
which at the conchisiott of the blastoderm formation remain 
wtthm ihe yolk, represent the endoderm. The mode of fotma- 
Uon of the m^derm almost exactly resembles that described by 
Balfour for spiders. In a future paper the author intends dc- 
the further devriopmento! stages of the embryo.— 
WflliUta A. Howell, M.A,, on the stature of the stalled 
gUiKluto TOKH^ of SyW* (pitte as), Thi* owan. 

a’Wdl^levjdoprt nrateulor gianrd, aiid contains no 
glands ih Its The tiiuscuiar elements of the oman pre¬ 
sent an emtodmcbhaiariefc^ as they do a polynucloated 

^*^*1^** researches (plate a6). 

anthor of this paper thinks that 
su^cS^ .alfceiitihsi h been given to his labours on the- 


£. Ray Laokester, tlie PteomorplUftm of ikn 
Sq^^Ki^yta. A Temin 4 «r of the alm{i 4 e fact that ten years ago 
LahkejBter called attention to the pleomonkhiein of the 


$di^lwphyta in a paper in this which attracted the deep 

attention of ail those botanists who had taken any interest tn the 
»al!t}eot 


yhtrnai of Anatomy and PhysiaU^^ April tS86, vol. x*., 
part 3, cohtainsDr, J. W. Frazer, on the action of infus^ 
weaves on peptic digestion. ThU paper is a continuation of 
one in the eignteenth volume of this y0urnaf^ and is based on 
the results or the same experiments, the difference l>eing that 
the amount of peptones dialysed, instead of being estimated as 
the total organic matter, as was done in that paper, are here 
estimated bjr the amount of organic nitrogen,—W, A. Lane, 
some variations in the human skeleton ; asymmetry of skull, 
spinal column, Ac., biftd ribs.—-Dr. R. L, MacDonnell, case of 
bicipital rib.—Dr. R. W. Shufeldt, osteology of Conurus care- 
/ifMTirir {plates lo and ii). The extermination of this parrot 
appears imminent. I'o this memoir there is appended a synop¬ 
sis of the skeletal characters of this bird which exhibit many 
points of interest.—On a Navajo skull (plate 12), with a note by 
Sir Wm. Turner.—^J. Bland Sutton, on the origin of certain cysts 
(plate 13).—Dr, J. Lockhart Gilison, the blood-forming organs 
and blood-formation : an experimental research (plate 14) (con¬ 
tinued). Among the chief conclusions are the following: through¬ 
out life, nucleated red cells, derived from white corpuscles and 
colourless marrow-cells, are the only predecessors of the non- 
nucleated red blood-corpu'^cles. The transformation takes plane 
in the bone marrow, spleen, and lymphatic glands; the red 
bone marrow in extra-uterine life plays the more important 
part in the work, the spleen a subordinate one; the lymphatics, 
while chiedy producing white, do also produce red corpuscles. 
Both colourless cells and nucleated re<l cells multiply by division 
in the blood-forming organs, and in these latter there are also 
to be found cells whose function appears to be to break down 
red blood*corpuscles.—Dr. £, E. Maddox, on the relation be¬ 
tween convergence and accommodation of the eyes.—Dr, R. 
Robertson, a contribution to splenic pathology (plate 15).—Dr. 

Tuckerman, supemumeraiy leg in a male frog (Pana pains- 
iris) ^Ute 16).—Ur. D. Noel-Paton, the nature of the relation¬ 
ship between urea formation and bile secretion. Both these 
phenomena would seem to depend in large measure on 
the destruction of blood-corpuscles, and through this they 
necessarily bear a direct relationship to one another.—Prof. 
D^Arcy W. Thompson, on the hind limb in l€hthy0saurus 
platyodon^ and on the morphology of vertebrate limbs,—Sir 
VPm. Turner, on the lumbar curve of the spinal column in several 
races of men (see also abstract of a memoir on this subject by 
Prof P. J, Cuningham, Nature, vol. xxxiii. p. 378).—Ana¬ 
tomical notes. 


Amsruan Journal of Sciinco, April—On Lower Silurian 
fossils from a limestone of the original Taconic of Prof, Emmons, 
by James P, Dana. These fossils were recently found in the 
sparry or western limestone of the Taconic system, that is, 
the oldest Uhaeslone stratum of the system according to Emmons. 
They come from Canaan, New York, near the Massachusetts 
border, and several species have been determined by Prof. 
Dwight, notwithstanding the metamorphism of the rock. They 
include remains of Murchisonios, PiCurotomarias, Crinoids, 
Penestollaj, a Trilobite, and probably some Brachiopods, show¬ 
ing that this limestone is not pre-Cambrian or Cambrian, but 
Mongs probably to the Trenton or Lower Silurian age of the 
Eastern or Stock bridge limestone.—Preliminary report of S. W. 
Ford and W. R. Dwight upon the fossils obtained in 1885 from 
metamorphic limestones of the Taconic series of Prof. Emmons 
at Canaan, New York: A. Explanatory statemmit with reference 
to the palieontological investigations at Canaan, by W. B. 
Dwight. The authors are strongly inclined to the opinion that 
‘Ime limestones of Canaan, which have yielded these fossils, are 
of Trenton ^e.—On surface transmiasion of electrical dis¬ 
charges, byH. b. Carhort. A practical bearing of the experiments 
Ijm described and illustrated is that there is no sufficient sclcn- 
rtllc basis for making Hg^oing conductors of laree surface, a^ 
that large sectional areals essential to ample condixctivity.--*‘The 
mtnei^ of Litchfield, Maine* by F. W. Clarke. The paper 
a cartful study Md analysis of the eheollte* oencriifte, 
sodaltt^ ^dtonephriiie (new species), albUa* ehd >epido«uela]ie 
from th^ nufoetoua Riders of an elseolite rock sorttered over 
the district betwee^ an 4 ‘West Qardinerv So Keon^eo 


i^a, Aiti^ acl^ hydi^^p^ 
senbed in illustration of thephenomimonth^.i^^ 
iron is placed in a magcMUc field of conweMIe 
exposed to the action c? an addf the efamioiri roactioA^mes w 
many respects from that whidh occurs Under btikiary 
stances. The expetimeots ^re preliminary,to a move compete 
investigation of the nosel series of efiects develops by 
The inculcation of scientific method by example, With OA 4 hie' 
tration drawn from the Quaternary g^ogy of VtsA, m 
K. Gilbert. This paper is a reprint of the Preridential Addvw 
read before the Ametican Society of Katuraliats at Boston, 
December 27, 1885, It discusses, not the results northeeuhject^ 
matter of the several sciences with which naturalists atf con* 
cemed, but their methods of investigation and their meth^s of 
teaching generally.—Nova Andromeiise, by Asaph HaH* The 
history oft he discovery of the new star in Andromeda by Dr. 
Hartwig, of Dorpat, fast August, its observation and gradual 
fading away, forms the subject of this paper,—Oft some new 
forms of the Dinocerata, by W. B. Scott. What appears to be 
a 'missing link between the two sub-orders of Ambtypoda (the 
Coryphodons of the Waluatch Eocene and the Dinocerata Of 
the Bridger) is here described under the name of ElachoCCWr 
It was discovered by the Princeton Expedition of 1885 in the 
Bridgor beds of Henry's Fork, Wyoming, and represents ^ 
genus allied to Uintatherium, without upper incisors, and having 
six molars of the Uintatherium type and large upper canine 
tusks* but without nasal protuberances, and luLviag only rvtdimefil^ 
of the maxillary and parietal protuberances, T^e supra-occlpltal 
is pierced by two large venous foramina placed one on each 
side of the median line. In the same locality, but at a some¬ 
what higher level, was found a largo Uintatherium skull, 
undoubtedly representing a new species {I/, a/Ucsps) of that 
genus. 

TAt AmerieaH Naturalist for April 1886 cofttsdfts On the 
ancestry of Nasua, by Sami. Lockwood.—On the mechanism of 
soaring (illustraled), by J. Lancaster.—The Stone Age in 
Vermont (illustrated), by Geo. U. Perkins,—On Orosae^s 
classification and structure of the Mallophaga (illustrated)* by 
Geo. Macloskie.—On traces of a cyclone which passed over 
Western Indiana more than 300 years ago, byjno, T. Camp¬ 
bell.—On the mounting of fossils (Ulustrated), by F. C. Hill. 

SOCIETIES AND ACADEMIES 

London 

Royal Society, April I.—** On a New Form of Sfcewch 
scope." By A. Stroh. 

Two optical lanterns are placed side by side, as for dissolving 
views. Two transparencies, photographed in the same manner 
as if intended for an ordinary stereoscope, are placed one itt'eadt 
lantern, and projected on a screen in such a positaoD thnt they 
overlap each other as nearly as possible. The picture whidi & 
intended to be seen by the right eye may be placed in the tMt- 
hand lantern, and the other in the lelt. 

Supported by suitable framework, and in front of the two 
lenses of the lanterns, is a revolving disk, portions of which a« 
cut away, so that during its revolutions it obscures the tight of 
cmH lantern alternately, or, in other words, so that onw mate 
picture at a time is thrown on the screem A continnob* mumgie 

from one picture to the other is thus obWined^ 

In the same framework, and in convenbent positions ^ the 
oljservera, two pairs of m-hoies are providedi one pair on eitto 
side of the apparatus. Behind wh pair is also a rotathm diSK, 
and these disks are connected by suitable wheel-work or 
bands with the one previonily mentioned, in such a way tbRit% 
three disks rotate together, M at the same rate. The 
named disks are also so out that they wilVobstmct the view through 
the right and left eye^holes alternately. 

Finally, the connection between the three disks hue to be So 
arranged that the time of obscnrii^ the view thtOu^ the. liwkt 
^e-holes, or the left eye-holes, |haH coincide with w time wign 
the li^t is that off from the right wt left leps of the 
respectively. - , 

It is ob^ottstb^t an bbter^rm.o 4 >W 

the picture projected from the left lantetH withrimlA^^ iiSd 
the one from me rigbliThand Umem trith the ^ 

The rollon ofbe of 

nate fiarims of ihe Itift pictW jitt t)#' 
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^ that t!i« it^pnSBioo made by 

dtlQljnish anoaibly heforid ibe t%#kii flash on the 
11 m nnmber of flashes for each eye which 
Is ^ ^inoot^ apJMtrentty contkudoa view^ without any 

fl**i*’® thirty to forty per secemd. As the disks 
^ to ptodtum two flashes for the right wes and two for 
the ^ ih one rmrolwtion^ they miwt oonsequenUy be kept rotating 
at aiid^ of flom hfieent to twenty revolutions per second. 

1*00 rotation of the disks is elFectcd by a driving-wheel and 
band forked a crank handle at the back of the apparatus. 

Hie pet^>ective e^act obtained by the above arrangement is 
vei^ p^oetk the Imsge of each object standing out in solid 
relM 

Coitlidering that^ by this arrangement the two eyes never 
see at the same timCf and that each eye views its picture 
afler the other, it is interesting to find that the persistence of 
vision so completely bridges over the alternate interruptions to 
which it ia suotect^ as to produce the effect of a continuous 
view. 

The advantages claimed for this fonn of stereoscope are : that 
the pictures can be enlarged to such an extent as to appear equal 
to or even larger than the original objects fr< tm which they were 
taken ; imd tw the eyes in looking at the pictures are not in any 
wy subject^ to strain by lenses, prisms, or reflectors, or by the 
dimculty which some persons experience in getting the two pictures 
to superpose. For each eye views its corresjKinding picture in 
exactly the same position it would ^ee it in if it were looking at 
the original, since the two pictures are practically in the same 
place, which is not the case in any other form of stereoscope. 

Although with the apparatus as here described only two persons 
can see the pictures at the same time, it would not be very difRcult 
to construct it so as to be available for a greater number, llie 
aide disks above described only serve to control one pair of eye¬ 
holes each, but by making them larger they would serve for two 
pairs each, thus accommcSlating four observers. Ky increasing 
the number of disks, the number of observers might be increased 
proportionately. 


May 6.—** The Influence of Stress and Strain on the Physi¬ 
cal Properties of Matter. Part I. Elasticity (continued). The 
EiTect of Change of Temperature on the Internal Friction and 
Torsional Elasuciiy of Metals.’* By Herbert Tomlinson, B.A. 
Communicated by Prof. W. Grylls Adams, M.A., F.R.S. 

The author has recently had the honour of presenting to the 
^cie^ a memoir relating to the internal friction of metals when 
vibrating torsionally at temperatures ranging from o" C. to 
25® C. ^ He now bnngs forward results which have been ob¬ 
tained in experiments on the effect of change of temperature on 
the torsiioniu diastldty and intemal friction of metals. The 
apparatus used and the mode of experimenting arc fully describe<l 
in the paper, ao that it will be sufficient, poroaps, to state here 
that the vibration-period and the logarithmic decrement were 
very carefully determined at four different temperatures between 
o® C, abd lod* C., and that the fonnulse were worked out 
hy the method of least squares. These formula; were given in 
tables. 


From a consideration of the tables it may be gathered that;— 
(if) The torsional elasticity of all metals U temporarily dc- 
crosM by rise of temperaiure between the limits ofo'^C. and 
too® the amount of decrease per degree rise of temperature 
inorwiog with the temperature. To mis may be added that 
the percentage decrease of torsional elasticity produced by a 
dven rise of temperature is for most metals about twenty times 
me corresponding percentage increase of lengiK 

If tve start with a sufficiently low temperature the internal 
frictlovi pi all i^taled metals is nrst temporary decreased by 
riao of t^pe^aimre and afterwards increased. The temperature 
nf lobptnpm ibtenml friction is for most annealed metals 
betwiieh o* C. ^ lod^C*; for most hard drawn wire, how- 
^ver^ ^ tem|^ mirnmum internal friction is below 

I The ^nge, whether of the nafuK of increase 

nr cMKui., by alteration of temperature In the Internal 

in k most cases enormously jpreater than the 
ge ia the torsional e]a<^loity. 

Sir TohnJLtlbibook,^^ 'Bttt, 




to England. On the m^tiog^room being darkened, the phos¬ 
phorescent show of light emitted by the insects was veiy 
hrilliant^Dr. Chas. Cowell drew attention to framed water¬ 
colour drawings of ag^^aia and FotAftgif/a MnUni, 

botanical mementos Of the two distitiguishcd physicians Lettsom 
and FothergiH.-^Sir J. Lubbock’s paper on forms of jmedlSngs 
Was, by request, adjoumedi so as to give opportunity for dUcussioii 
of Mr. Romanes’s communication.*^Mr. O. J. Romanes then 
read his pa^r on physiological selection : an additional sugges¬ 
tion on the oH^n of species. A full account of (his paper will 
appear in a Tuture number.—Thereafter the two following 
papers were read in abstract i—Descriptions of new species of 
Ufluerucidse, by Joseph S. Baly.—On some new species of the 
genus Afiiegiriat by AVm. Mitten. 


Geological Society, April 21.—Prof. J. W, Judd, F.R.S., 
president, in the chair.—Henry Fisher, P'rederick Edwin Har¬ 
man, Henry Johnson, Edward Alloway Pankhurst, and Henry 
Woolcock were elected Fellows of the Society.—The following 
communications were read :—On a certain fossiliferous pebble- 
band in the Olive group ” of the eastern Salt Rat^e, Punjab, 
by A. B. Wynne, F.G.S. The principal object of this paper 
was to oppose the views recently published ^ Dr. Waagen os 
to the age of certain Boulder-beds in the Salt Range of the 
Punjab. By that author these beiU had been considered con¬ 
temporaneous with each other, and assigned to the q>ocfa of the 
Coal-measures, in consequence of the discovery by Dr. H, 
Worth of Carboniferous fossils, especially Australian forms of 
Conularia, iu nodules restricted to a particular layer in the upper 
part of a Boulder-bed in the eastern Salt Range. Mr. Wynne 
adduced evidence to show that the fossils in question occur, not 
in concretions, as supposed by Dr. Waagen, but in pebbles 
evidently derived from an older series; and consequently there 
was no proof that the Boulder-bed in question was older than 
the Cretaceous Olive-beds with which it had hitherto been as o- 
ciated. The principal Boulder-beds in the Salt Range were 
then briefly noticed ; those beneath the Carboniferous Limestone 
west of the InduH, those near Anib and Sakesir peak, associated 
with the ’’purple sandstone,” *’Obolus*bcds,” and “speckled 
sandstone,” and those in the eastern portion of the Salt Range, 
amongst the beds of the “ Salt pseudomorph zone” and “ Olive 
group^’ being successively passed in review, and their relations 
to overlying and underlying strata explained. It was shown that 
Boulder-beds and conglomerates containing pebbles and boul¬ 
ders of the same crystalline rocks are not conflned to one horizon. 
In conclusion, the resemblance of the rock, of which the pebbles 
containing Conularise, &c., were formed, to that forming some 
of the “ magnesian sand»^tone ” and “ Obolus-beds” was pointed 
out, and it was suggested that the pebbles in question may have 
been derived from representatives of those beds formerly exist¬ 
ing to the southward.-—On the phosphatic beds in the neigh¬ 
bourhood of Mons, by M. F. L. Cornet, For.Corr.G. S. These 
beds are situate in the province of Hainaut, near the town of 
Mons (Belgium); the workings have increased of late years, 
and in 1884 yielded 85,000 tons of phosphate. They occur in 
the Upper Cretaceous, which is exceptionally well developed in 
the district, filling a trough in the Carboniferous rocks, and itself 
denuded for the reception of Tertiary and Quaternary beds. 
Omitting all Cretaceous groups below the middle of the flflh 
stage, the following is roe sequence of the Cretaceous beds 
which contain the phosphatic series:—C. Tufaceoue chalk 6f 
Ciply, with the Foudingue de la Malogne at its base. D. Frown 
chalk of Ciky. E. Coarse chalk of Splennes. F. 
White chalk of Nouvelles. F is a pure white chalk with some 
flints, and contains BelmniMa mucronala, HkynchomUa 
octoflicala, TcrohralHla cornea, Ananchytts cmaim, &c.,—an 
honzoo well known throughout North-Western Europe. Series 
£ and D r^re^eiit one grological horizon characterised by 
Ostrsss, Braemopoda, ftc., in great numbers, but also contain¬ 
ing BMmnitAla muctonafa, ^ Ijdng between two distinct 
planes of erosiGo. The brown ^dsphatic chalk (D), which 
forms the v^par division of the aeries, is about 70 feet thick, 
and may be described as conslstutg of three parts; the upper is 
toierab& pure carbonate, of lime, but la its lower portion be¬ 
comes charged wdth brown gramries mainly conristiim of phos¬ 
phate of Bke r these eontihue to increm towards m central 
onpaikt photphatiG whii^ » also highly fossltlferous in 
portion constltiites the main phosphatic 
^ athoaht of add (dry) Is not more than 

; te per , Hlmee, la necessary to increase the richness k 
; phosphate of it m«y ^ avaiklde 





into a sni^rpho&phftie. This may he by 

means. ) 3 ut nature has already partial!/ anticipateo 
iliia and the result has been a deptrait known 9 $ rich 

phio^hate/’ containing about 25 per cent, of phosphoric acid, 
^is occurs in wide cracks and holes in the ordinary phosphatic. 
^dulk. Tt usually occurs as a fine sand-ltke powder, and is 
-evidently the result of the action of carbonated waters upon the 
phosphatic chalk,# whereby the amount of carbonate of lime is 
reduced. This is especially the case where the phosphatic chalk 
U not protected by the tufaceous chalk of Ciply, but U only 
ooverea by Tertiary or Quaternary beds. The author calculates 
that each square foot of the phospliatic basin, which he^ esti* 
mates approximately at 5 miles by 3, contains 35s lbs. of tribasic 
phosphate of lime. Finally, he intimates how the phosphati^a- 
tion of the chalk may have been brought about. 

Physical Society, May 8,—Prof. H. McLeod, F.R.S., Vice- 
President, in the chair.—Mr. W. A. Price was elected a member 
of the Society.—^The following cotnmunications were read ;— 
On a modified form of Wheatstone’s rheostat, by Mr. Shelford 
Bidwell. A wire is coiled upon anon-conducting cylinder as in 
the ordinary forms of rheostat, one end of the wire being in 
contact with the brass axle of the cylinder. A screw is cut upon 
the axle, llie pitch being equal lo the distance between the con¬ 
secutive turns of (he wire, and this, working in a fixed nut, 
causes the wltole cylinder to travel in the direction of its axis. 
A fixed spring bears upon the wire at a convenient point, ami 
hy the travelling motion of the cylinder this point of contact 
remains fixed in space, and the effect of turning the cylinder is 
to introduce more or less resistance between the Spring and the 
bra;SB axle. Binding screws on the base of the instrument are in 
contact with the nut and the hearing spring. Though this 
arratmement has several obvious ndvantages, over the usual forms* 
Mr* Bidwell does not recoTpmend it in c,ases where it is required 
to introduce a known resistance, but where it is important to 
adjust a resistance to a nicety, or to cause a continuous variation, , 
it xs of great use.—Prof. Perry, remarking upon the importance 
of being able to vary a resistance gradually, de,scribed an instru¬ 
ment he had used with advantage, A number of plates of gas- 
carhem are placed between two parallel copper plates, one of 
'which is fixed and the other adjustable by a screw'; by applying 
pressure by means of the screw the resistance between the plates 
can be varied uniformly and regularly from 2 to lo ohms, beyond 
which point the increase is very rapid.—On a theorem relating 
to curved diffractiim-gratings, hy Mr. Walter Baily. In a pat>er 
read before the .Society in January 1883 the author showed that 
if a plane be taken perpendicular to the lines of a curved diffrac¬ 
tion-grating, and a norma! to the grating be taken as the initial 
line, the equation- 

cos®^ cos , I 

(in which is the radius of curvature of the grating, and is an 
arbitrary constant), gives a curve having the proi?crty that if a 
point of light be placed anywhere upon it the curve is the locus 
of the foci of all diffracted rays whether reflected or transmitted. 
In the present investigation // is supposed to be greater than r, 
which allows of the source of light being at infinity. The 
points where the curve given by the above equation cuts the 
normal are called the normal foci. There are two of these, one 
relating to the reflected and the other to tlxe transmitted light, 
the grating Wng supposed to consist of a number of opaque 
lines in space. It is then shown that if the grating be suppose^l 
to turn about the line in it intersecting the initial line, the nor¬ 
mal foci will trace out two parabolas whose common focus is the 
origin, and common latus rectum is equal to the diameter of 
curvature eyf the grating, the parabola for reflected light being 
coAvex to the source of light, and that for transmitted %ht 
concave.—On some thermodynamical rclatioins, part iv., l^y Prof, 
Wi Ramsay and Dr. Sydney Young. The first part of this 
communication deals with Profs. Ayrton mid Perry's criticisms 
upon the previous papers by the authors upon thia subject. In 
tlie aecond part a brief review is given of the various ottempls 
that have been made to represent the pressure of a saturated 
vapottir as a function of the temperature. 

<A«ilhi»pAlAg^eal ItiaeittiU, May Fraiteb Gattoh, 

Pywddent, in the chair.—Mr. Galton read some wetw 
<m coiotir''types in mosaic, in whidt he advocated the 
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have the appearance Iw matew ^ , 

inexpensive, and as the vatiMy of tints In tha ¥aU^ti 
tory 19 very large, the flesh-tihuappropriate to BbropeannaUemA 
alone being about 500 in mitober^ therei would dim^y 
in selecting such a series as anthropologjsti deeireJ’^Pi^of* 
exhibited a Nicobarese skuW* ^emt over by^ Mr- R H, hfrui, 
together with some photographs of the native.Than® 
read a paper by Prof. A, Macalister on some African skulls 
and on a New Ireland skull in the Anatomical Museum of >he 
University of Cambridge.—Dr, Garson reported that the corr^ 
spondence as to .an international agreement on tlte ccphali® 
index had been brought to a satisfactory ooncluidbnt uud that the 
scheme advocated by him in his paper read before the Insthote 
in Fcbnmty last had been accepted by sixty of the leaditkg' 
anthropologists on the Continent.—Dr. Garson read a paper on 
the skeleton and cephalic index of Japanese. 

Entomological Society, May 5.—-Prof, J. 0 . Westwood, 
M.A., in the chair.—The following were elected Fcllowa s—The 
Rev. K. N. Bloomfield, M. A., Mr. F. Fhch, Mr. A. J, Rose, 
and Mr. W. E. Nicholson.—Mr. J. Jenner-Weir exhibited a 
large spiny T.epidopterous larva from "Westem Africa.-^Mr, 
Stevens exhibited Apim sorbi and other Coleoptera recently oh* 
tained in the Isle of Wight.—Mr, Crowley exhibited four speci¬ 
mens of Lett) xfinus^ a large moth belonging to the family 
from Natal.—Mr. Howard Vaughan exhibited a long 
series of Cidarta immanata from Kent, Surrey, Perthshire, Isle 
of Man, Isle of Arran, the Orkneys and Shetlainds. He also 
exhibited C, mssata from various localities in the south of Eng¬ 
land, and from Perthshire, Argyllshire, and the Islands of Arran, 
Lewis, and Hoy. Mr. Vaughan further exhibited varieties of C, 
siiffumata from Dover and Darlington. Prof. Westwood com- 
menied on the interesting nature of the exhibition of C* immmatUf 
and stated that he had never before seen such a wonderful col¬ 
lection of varieties of a single specics.^Thc Rev. W. W* 
Fowler exhibited Htf^hylUms laUhrico^a and Quedms truncUoid^ 
bolh from the New Forest.-^Tho Secretary exhibited, for M., H* 
de la Cuisine, of Dijon, coloured drawings, life-siae, of a variety 
of Urania crfk'sus and a variety of Paptih memnan.^VLXf O. 
Elisha exhibited si>ecimens of AntiipUa pfeiffertila^ together 
with the cases, and the leaves mined by the larvw.—Mn J. W. 
Skater read a paper ** On the Origin of Colours in Insects/* In 
which he shov\ efl that the assertions of Mr. Grant Allen, that »U 
brightly-coloured insects were flower-haunting species were in¬ 
correct, and that many brilliantly-coloured insects were carni¬ 
vorous. Mr. Mcl.acblan said that the physiological quertfon in 
connection with colour had not been paid attention to j be 
thought that colour in insects was, to a great extent, dependent 
upon the circulation of ffuids in their wings. The dlacthu^Q 
was continued by Prof. West wood, Mr, H, Oo*s, the ReV. W. 
W. Fowler, Mr. Jacoby, and Mr. Weir, 

Victoria (PbBoaophical) Institute, May 3 .“A paprt by 
M. Maspero, describing his discovery of many Syiron geo¬ 
graphical names in the lists of Thothmes III., wax mail. It Wa». 
illustrated by n map, specially prepared by the aufthor, as an akl 
to the inquirer in following his dcfcription of the Egypdafl 
account of the events connected with eacm name. M. Maspero 
concluded hU statements in the following wends (—" Such ifre 
the observations which a long study of the Il«U has euggesM to 
me. I have elsewhere given the justlficatioii of my tmwbrip- 
tiouH. I have endeavoured to brin|^ to my identifieatiehs 
same prudence that I have exierdsed m my trattsoriptiohs. Tbt 
The names enumerated arrange thethsdlves almost wholly 
dUiricts that surround Megiddo; Qodshu, l>kmasoas, afrd tWO 
or three other towns at most belong to oountrtes comwa* 
tively remote. This rmk, to whidi the independent « 
the lists has me, arises Nearly from the history of tt^, mm- 
patgn as the inscri^bn id KalMk 
year 23 (of Ms teigg) Tbothm^ £u. krt ot^t 
Carmel, beat the cofrfedwrateSi lAdndii^ 0 ie prfrioo df 
under the Walls of MegMdb, hesiq^ and took 
returned to Egytd pushfrig^^ 

Thu fafr of ilop#' ^ ^ as 

- bMef of the wholh 
bf'Maglddo 


tilw Wit he 

^ viSptAUitL ^ dkiiiiy * on Oixuitdoit that ttioy 

,1^ ftroan of the oampi^gn UM thus on tn« 
pliin ^ 3 tne E{;y|>tifla tto;^ had long reinainod 

‘«i)i4 M pUlttged all the district round, not without pttshh^ 
oh td WSOtW return, when Thothmee UL 

bUlH Icho p^wfW hf KUmak with the booty of thW cam|»algn, he 
ios^b^'on id^e wall the names of the towtw that he had sacked 
and ndm hid unwilhbgly contributed to the completion of the 
edUtce/ The wall was ianj^, and must be entirely covered. 
Ibey took iodiscHminttelyaU the names of Galilee and Southern 
Sym tkat Ihey knew, without troubUng about the i uportance of 
the town itself; one name did as well as another for that matter.’^ 
Sir C. Wi^n# K.C*M.G., Mr, Boscawen, and others took 
part in the discuMioQ« 

Edinburoh 

Ro;^ Society* April 19.—Sir W. Thomson, Hon, Vicc- 
Presiefeht, in the mdr. ~Slr W. Thomson exhibited and described 
a new form of portable spring balance for the measurement of 
terrestrial gravity. In this instrument a metallic spring is used. 
The curvature of the spring when unweighted is such that, when 
one end is firmly clamped and a suitable weight attached to the 
other end, the spring becomes straight. >Vhen so arranged, the 
equilibrium of the spiring and weight can be made as nearly un¬ 
stable as W wished by .simply tilting the instrument. Hence the 
ap)>aratus can be made as delicate as uecessary.—Mr, A. P. 
Laurie read a paper on the measurements of the E.M.F. of a 
constant voltaic cell with moving plates. Mr. Laurie de¬ 
termined the E.M.P. of a cadinium-ioiline cell by drawing a 
large current from it, while the plates were kept moving. The 
va'ue sp got agreed with that given on open circuit as determined 
by the electrometer, thus showing that the fall of the current 
when the plates were not moving was due to alteration of the 
composition of the layers of litjuid next the plate.—Mr. W. E. 
Hoyle read a note on the formation of Heclocotylus in Rossia.— 
Prof. Tail submitted a paper on some dcHnitc integrals.—Messrs, 
H. Rainy and H. U. Clarkson described the alterations in the ' 
electric conducting power of alloys at their melting point.—The 
Rev. T. P. Kirk man submitted a communication on the reading 
of the circle, or circles, of a knot. 

May 3.—Robert Gray, Vice-President, in the chair.—Dr. 
R, W. Felkin read notes on the Waganda, a Central African ; 
tribe.—Murray discussed the drainage-areas of continents, 
and their relation to oceanic deposits,— Dr, A. B. Griffiths read a 
paper on the vitality of the sjxires of parasitic fungi, and the 
antiseptic properties of ferrous sulphate,—Dr. R. Stockman dis¬ 
cussed the action of ben^oyl-ecgonm. 

Paris 

Academy of Sciences, May to.—M, Juricn de la Gravi^re, 
President^ in the chair.—On the formation of oxalic acid In 
plants (continued) i Amaranthns Kaudatus^ Chmop( 4 ium Qttinoa^ 
Mtsmbtyanihemum crysimUinum.^ by MM. Berthelot and Andn 5 . 
Tabl«^ ftfe given of the varying quantity of oxalic acid in the 
roots, Stems, leaves, and flowers of these plants at different 
seasons of the year. The results throw great light on the essen- 
^lly diflbrent physiological conditions of life and organisation 
in these various types of v««etalion,—Observations of the comet 
b fBmks II.)f and 01 the new planet 25^ (Luther), made 
at the Paris Observatory (equatorial of the West Tower), by 
Ml G. Blgourdan. The new planet 258 was discovered by D,r. 
Ri Luther at Dfisseldorf on May 4 at 10 o'clock mean DUsseldorf 
time, when it occupied the position * I4h. 20m. R.A. ; 9® 31' 
Ded, observed in Paris On 7 ‘I bad the appearance ! 

of a planet of tl^ twelfth magnitude. —Observations of the 
Bwks comets (188^) made at the Lyons Observatory, 6-inch 
Rnmnsr equatorial, by M. Gonnessiat. Brooks 1 . appears like 
a difibshd nebulosity with dia neler of about e', and but slight 
boadensarion. On May 4 the head of No. IL was 
brli^. odd eloirttoced in the an^e of positioa 258’; 

toifirlribio Ibit a space m about kS', fatot, and at its extremity 
spiesdftkg ottt towards the south.-^Tnmsformotion of the horary 
nrimths and hekhtti. by M, Vinot. 
Jo tsblosjglMttg tkU trtfisformation 
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meters for the meosbremetit of the pressttres developed by 
explosive substimce8,L by MM. $arrau and Vieille. Two cases 
ore recorded, in which the maximum pressure is accurately deter¬ 
mined W the measured value pf the crushing force.—Remarks 
on M. Ledieu's communication regardmg marine engines, bv 
M. Aug. Taurines, Attention is drawn to some errors in this 
communication presented on March 23, 1885, where M. Ledieu 
describes the dynamometric experiments n^e on board the 
corvette Lt /Vwwew^r, which ne mistook for a simple aviso. 
—Note on certain sounds produced in ribrating metal plains by 
the discharges of static electricity, by M. £. Semmola. The 
conditions ore described under which these sounds occur, but no 
theory is offered in explanation of the phenomenon.—Secondary 
electrolysis, by M. E. Semmola.—The island of Ferdinondea. 
the blue sun, and red after gl iws of 1831, by M. A. Ricc6, 
With a view to the elucidation of the crepuscular lights of 1883- 
84, the author gives a detailed account of the analogous pheno¬ 
mena which accompanied tlie appearance of the island of 
Ferdinandea in the Sicilian waters in the year 1831. It is 
pointed out that the atmospheric effects attending the eruption of 
Ferdinandea closely resembled those following that of Krakatab. 
But the ashes took no part in the production of the blue sun and 
red after-glows of 1831 ; consequently, the ashes of Kiukat^ 
would also seem to have had nothing to do with the similar 
light effects of 1883-84.—Note on the extraordinary halos seen 
at the Observatory of Parc Saint-Maur on March 29, 1884, and, 
with still more interesting light effects, on May 3, 1886, by M. E. 
Renou.—On products of decomposition of hypophosphoric acid: 
secondary hydrate, by M. A. Joly.—On the definite confounds of 
hydrochloric acid with the chloride of zinc, by M. R. Engel. 
The experiments here described have confirmed the theoretical 
view already advanced by the author, regarding the probable 
existence of one or more hydrochlorates of the chloride of zinc 
stable at the ordinary temperature.—On the combinations of 
quinonc with the bcnzenic phenols, by MM. Ph. dc Clermond 
and P. Chaulard.—Action ot the perchloride of phosphorus on 
the hydrocarburets, by MM. Alb. Colson and H. Gautier, It 
is shown that by means of the perchloride of phosphorus it ig 
possible to substitute chlorine for hydrogen in the aromatic 
carburets. It thus becomes jiossible to prepare the symmetrical 
chlorurettcd compounds in the fatly and aromatic series to the 
exclusion of the iaomcrous substances, which always accompany 
them in .all other methods of preparation.—On the rancid 
element in butter, by M. E. Duclaux.—Note on sozoHc acid 
torthoxyphenylsulphurous acid), by M. Sermnt. This acid, 
whose formula is C6H4 0H(i) SOi,OH(j), U described as even a 
more powerful antiseptic than salicylic and phcnic acid. Being 
perfectly soluble, it may be taken inwardly without any incon¬ 
venience, and is rapidly and completely eliminated from the 
system.—On the position in tl.e crab of the parasite idaccuUna 
caremi^ by M. A, Giard. 

Berlin 

Physiological Society, April 9.—Dr. Goldscheider spoke 
on the effect of menthol on the nerves of tcmpt-raiure. It was 
known that menthol (which for headaches has l>ecn extensively 
applied) generated a keen feeling of cold on being spread 
over the forehead. It was assumed that this feeling of cold 
resulted from the cooling of the skin consequent on evaporation. 
On the other hand, it was explained that the feeling of cold in 
the mouth produced by mouth washes containing mentha was 
due to an astringent effect of the mentha. The speaker had 
come to the conclusion that the two explanations referred to in 
the respective cases were neither of them correct. He made his 
experiments with a solution of menthol in lanotine, which was 
rubbetl into circumscribed places of the skin. Measured 
with the thermometer, the places of the skin in question 
showed after the rubbing an increase of temperature of 
aboot 20“ C., and yet for all that there was a quite decided 
feeling of cold. tIub feeling of cold was also observed when 
the pliice where the solution was rubbed in was protected 
against evaporation by a watch-glass. The feeling in question 
could proceed therefore only from a direct stimulation of the 
nerves of cold aensOtion. If of two |^ces on the forehead 
exactly coitespondmg to one anotber, the one were rubbed with 
metithol salve and b^er then bodies which before had 
prodne^ ho fmpresslont 'oa beinig indlffezpnt, would now be 
felt os botd by ftw.ptn bf the skin where the rubbing was made, 
wh#eh< be ho perceptible impresrion at the other 
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^ co^ioid«d ^at the menthol eKendsed a necido mfhteqce oni the 
Aiervm of emd, ivhid;^ w^ distributed with especial oopiou^d«M 
im thf fontbewd. Menthol produced an effect on the uervca of 
ivarmth and the nerves of feeling of lew amount than on %he 
nerrea of coldL A aentation of Witrmth after the rubbing in of 
menthpl was obtained only at spots which were verf rich in 
n^es of warmth. This was most easily obtaioed on the volar 
side of the lower part of the arm in the neiishbourhood of the 
elbow joint. As analogous to his menthol experiments, the 
speaker called to mind how Prof. Herren had quite recently 
communicated the observation that moderate pressure on the 
nerve-tmnk produced a different effect on the cold feeling nerve- 
ends than on the warm feeling nerve'cnds.—Prof. Albrecht, 
from Brus^iels, developetl bi^j views on the morphological sign!- | 
ftcance of the auditory ossicles of the middle ear, of we external ^ 
ear, and of the Eustachian tube. Kespecting the auditory ossicles 
there had hitherto prevailed two views. There was, fimt, 
the German view, represented by Prof. Gegenbaur, according 
to which the joint between malleus and incus corresponded to 
the quadrato-mandibular joint of the lower vertebrates, incus 
answering to the os Icnticulare. stapes to the os quadratum, and 
malleus to the os articulare. The second view was the English 
one, set up by Prof. Hvixley, according to which all four 
auditory ossicles of the mammalia were homologous with the o.s 
quadratum. The speaker considerctl both views to be in¬ 
correct. As to the latter, the four auditory ossicles of the 
mammalia, seeing they lay between the fenestra tympanica and 
the fenestra ovalis, must in his opinion be the homoiugue of the 
columella of the reptiles, amphibia, and birds, which likewise 
extended from the fenestra tympanica to the fenestra ovatis. 
The columella itself was the homologue of the symplectico- 
hyomandibularc of the fishes. The auditory ossicles had no¬ 
thing whatever to do with the quadrato-mandibular joint. The 
os quadratum of the lower vertebrates must, on the contrary, be 
sought for at an entirely different place, in the lower part, namely, 
of Uie para sejuamosa of the temporal bone. At this place Prof. 
Albrecht had in point of fact observed in different cases fissures by 
which the superior iwt was sejiarated from the rygomatic part, the 
proper os quadratum. The middle car was, in ibe opinion of the 
speaker, divided by the columella into two sections, of which the 
anterior, the precolumella re. was, through the Eustachian tube, 
brought into connection with the larynx, and, through the 
antenor part of the tympnoum, with the external organ of 
hearing. This whole section of the ear was, according to the 
view of Prof. Albrecht, the remains of a sjjecial pharyngeal gill- 
segmentation.—Prof, Flesch, as guest, communicated some 
results of his investigations into the peripherical nervous cells. 
The question of the histological diversity of the nervc-cells, 
which, by the labours of Stieda, had been solved in a negative 
sense, hsui again been taken up by Prof. Flesch. In order to a 
settlement of the question, he had applied himself to the peri¬ 
pherical nerve-cells and to different methods of staining. It was 
the colouring method with Weigert’s heemaloxylene and treatment 
with osmic acid which especially yielded beautiful results. The 
osmic acid had been used on quite fresh preparations, at most 
five to ten minutes after the death of the animal. The fact at 
once established itself that the nerve-cells, under precisely the 
treatment and under perfectly the same conditions of experi¬ 
ment, showed variations which were not artificial products. It 
was, first, possible to distinguish between stained and colourless 
cells. Tile former were mostly small, the latter large. The 
relation of the large pale cells to the small dark cells was a per¬ 
fectly constant one, and that even in the case of different ani¬ 
mals. In the peripherical ganglia the p&lc cells constantly 
amounted to ao per cent., the dark to #o per cent. In the i 
spinal marrow, on the other hand, the number of the pale ceils ' 
Invariably amounted to about 40 per cent. On further investi¬ 
gation it came out that little colourless cells also occurred in 
small number. The occurrence of these differences among the 
nerve^cetls under use of the most varied staining means and In 
various animals, especially, however, the determinate numerical 
udation of the various groups of nerve-cells in the peripherical 
gaiu^ and in the spinal marrow, were deemed ^ the speaker 
to be proofs that there was here a question of physiological 
This difference might be of manifbld sMificance. 
Inthe first pb&ce there might here be a question of vanous ohjiges 
of on the pari of the nervei^oelk—youpg, adhtt^Skod 
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A HAND-BOOiC TO THE HISTORY OF 
PHILOSOPHY 

A fiand-Boak t& the History of Philosop)^. For the Use 
of Students. By Ernest Belfort Bax. Bohn’s Philo- 
sophiotl' Library. Pp. 405. (London: George Bell 
and Sons, 1886.) 

'T^HE task to which Mr. Bax has set himself in writing 
^ a short and at the same time intelligible account of 
the history of philosophy is anything but an easy one. 
The historian of philosophy finds himself in presence of 
an enormous amount of material, which has accumulated 
as system has followed system in what at first sight seems 
a benyildering succession. It will naturally occur to the 
reader to ask whether after all the history of superseded 
systems of philosophy is of much more than antiquarian 
interest, or whether at best its study can be expected to 
repay the necessary trouble. 

There is a pretty widespread idea that philosophy, or 
“metaphysics/’ has led to nothing but disappointing 
failures in the past, and cannot from its very nature lead 
to any result of real value. This idea would appear to 
depend on a radical misconception as to the n tturc and 
scope of philosophical inquiry. Those in search of first 
principles in any department of science cannot fail to 
come across questions which they find cannot be solved 
by the methods which may be applied to the ordinary 
questions occurring within their science. Such questions 
occur naturally and necessarily in mathematics, physics, 
biology, ait, &c., and in virtue of their similarity may be 
all classified as philosophical questions. As a familiar 
example we may take the question, which must neces¬ 
sarily come prominently before the physiologist, as to 
whether consciousness is a function of the body. It is 
pretty generally acknowledged that this question cannot 
be solved by experimental methods. The question is a 
philosophical one, and can only be attacked by the 
method of philosophy. 

Let U8 see what this method is, and how it is to be 
applied to the case in question. Mr. Bax defines philo¬ 
sophy as the result of the endeavour to reconstruct the 
world according to its possibility, Applying the method 
here indicated we have to ask whether it is possible to 
conceive the world of our experience on the supposition 
that consciousness is a function of the body. This was 
substantially the question which Locke set himself to 
answer; and it was finally answered by Hume, who 
shewed that the supposition in question led necessarily to 
its own annihilation. It remained for Kant and bis suc¬ 
cessors to point the way to the only hypothesis con- 
aiateht wUh the facts. 

Such being the scope and method of philosophy, we 
may readily understand that its history is no mere record 
Of ^ arb^ry series of speculations successively dis- 
anpth^r, but never leading to any permanent 
^result: Mpdhth has centred round the dis- 

ou« 4 on;i 0 f and tboujtht l and its 

ftucqsast^ Wmy landmarks in the pro- 

the fundamental hue^ons 


involved in this dtscussiom Each system is doubtless 
more: or le^s burdened with superfluities and errors of 
detail; and many philosophical works have been written 
by men famous in their day, but Who failed to realise the 
true position of philosophical thought in their time, and 
thus cannot be assigned a permanent place in the history 
of philosophy. 

Progress in philosophy is nevertheless just as well 
marked as in any department of science; and it is the 
special merit of Mr. Bax’s hand-book that this^ progress 
is everywhere clearly brought into prominence. 

There is one important respect in which the history 
of philosophy diflers from that of any of the sciences, 
and which gives it a far greater relative importance. The 
detailed results of a science have a value of their own 
more or less independently of theoretical considerations 
or of other facts of the science in question. Thus the 
experimental results of chemistry have each a value inde¬ 
pendently of the truth of the vast majority of the other 
experimental results of the science, and even of the 
atomic theory itself. In philosophy, on the other hand, 
the conclusions arrived at are closely interdependent, and 
have no value apart from the general conception to which 
they belong, and the process by wliich that conception 
has been arrived at. It is as if the conclusions of chem¬ 
istry were entirely valueless apart from the atomic theory 
and its correct application in detail. If this were so, it is 
evident that the history of the atomic theory and its 
applicatio]> would be the first essential for the student of 
chemistry, instead of being what, as a matter of fact, 
many students of chemistry have only a very haiy notion 
of. Philosophical conclusions may be said to include the 
process by which they have been arrived at, so that a 
knowledge of the history of philosophy is in reality the 
basis of all study of philosophy. For this reason it will 
probably only lead to perplexity and disappointment to 
attempt the study of any philosopher without knowing 
the point at which he took up the work of his prede¬ 
cessors. Just as the individual organism shadows forth 
in its own development the forms assumed in the 
evolution of the stock to which it belongs, so the 
student of philosophy must repeat in his own mind 
the essential points in the historical development of 
philosophy. 

A detailed criticism of Mr. Bax’s work would scarcely 
be in place here. The book is on the whole an excellent 
piece of work. It is less of a summary, and much more 
readable, than the similar work of Schwegler, and 
for this reason will probably be preferred by English 
students. Due weight is as a rule given to the 
elements in any philosophical system which were of 
permanent value in influencing subsequent thought, 
while systems which were in reality anachronisms, how¬ 
ever much stir they may have made, are passed over 
rapidly. 

There arc few positive blots In the book. One of these, 
cropping up in one form or other at various places, con¬ 
sists in the writer’s persistent identification of the ** anti- 
woridlineasof Christianity with other-worldliness,” 
As r^ards this aud other kindred subjects the candour of 
Mr. espres^ons of opinion will, hovlrever^ thoroughly 
commepd theme^Myet to th^ > 

; ' L S, HALDAItttt 







MLECTUmry TREATED EXPERIMENTALLY 
BUetrkity Treated Experimentally. By Lineeus Cum- 

mihgy M.A. (London: Rivingtons, x886,) 

'T'HOSE who arc acquainted with Mr. Curaming’s 
* “Introdoction to the Theory of Electricity” will 

welcome most heartily a new and excellent little work 
from his pen. The book before us is on “ Electricity 
Treated Experimentally ”; and it is highly to be com¬ 
mended. ' It is admirably clear and concise^ and at the 
same time the information is full and is well arranged; 
while the multitude of excellent illustrations and the open 
double-leaded type malce the little book very pleasant 
and satisfactory reading. 

The portions devoted to magnetic and electric measure¬ 
ments, both electro-static and electro-kinetic, are, as we 
should expect from the author, clear and full; while the 
descriptions of the various measuring instruments are 
very satisfactoiy. An excellent account is also given of 
Faraday^s experimental investigations in electro-statics 
and electro-magnetism, and of those of Amp6re in electro¬ 
dynamics. 

The least satisfactory portion of the book is the 
chapter headed “Current Induction.” This chapter, 
even making all allowances for its necessary brevity, re¬ 
quires very considerable improvement and amendment. 
The descriptions given of dynamo-electric machines are 
very far from adequate, even to the extent of making 
little or no distinction between a magneto-electric machine 
and a so called “dynamo.” Under the heading “Sie¬ 
mens Dynamo ” there is a description and diagram of 
the old Siemens shuttle-wound armature; and Fig. 218, 
which is A diagram of a Gramme magneto, shows the soft 
iron of the armatiite cut away almost to nothing to make 
space for the armature. The information given with 
respect to the incandescent lamps and incandescent 
lighting also requires improvement to make it suitable for 
the present day ; and the description of the telephone 
and of experiments to illustrate the action of it are not 
satisfactory. Some of these instruments it is perljaps un¬ 
necessary to treat of in a book of this class ; but if they 
are dealt with at all the treatment must be correct and 
not too meagre. 

One or two other minor matters we cannot avoid men¬ 
tioning. The first is the naming of the magnetic poles. 
It is greatly to be desired that strong efforts should be 
made by all teachers to get rid of the English “ north ” 
and “ south.” Most wTiters of importance are doing this 
now; either by adopting “blue” and “red” for true 
north and true south respectively, or else by using in 
full the designations “true north” and “true south.” 
However this may be, the practice of marking the ends 
of a magnet -f and - seems to us thoroughly objection¬ 
able. 

Next we would call the author’s attention to the fact 
that the rule which he has called Oersted’s rule for 
finding the direction in which a magnet turns under the 
in^aence of a current is commonly, and we believe 
rightly^ called Amp^re^s rule. But it would be of very 
great iiidyantage if Ampere’s rule were improved put of ex* 
istencei substituted as that terrestrial* 

correspond with terrestrial itoagnetlsm 
follow j|jie When the unfortunate student imagines 


himself lying on his face, or(?) a current entering: 

by his feet, or (?) head> and Stretches out his right hund^ 
or (?) left, to show the direction of ihp deflection of the 
magnet, the probabilities against his coming at thp end 
of his imagining to a correct concluaioa are considerable. 
It seems strange that such a rule should have held its 
place from Ampere’s time till now. 

Lastly, we miss the name of Cavendish and his proof 
(by means of the experiments of Faraday so well de¬ 
scribed) of the electro-static law of the inverse square of 
the distance. It is impossible, by means of the torsion^ 
balance, to give anything but a rough proof of this great 
law. But Cavendish established mathematically that no 
other law than that of the inverse square of the distance 
will account for the whole electric charge being found oh 
the outside of a closed conductor ; while the experiments 
of Faraday established to minute accuracy this celebrated 
law of electric distribution. In searching for the name 
of Cavendish, top, an alphabetical index would have been 
of much assistance. It is sad for a reviewer to take up a 
book without an index ! No book, unless it be a novel, 
should be without one. For small books it is easily made; 
for large books it is essential. 

With these criticisms we must take our leave of Mr. 
Cumming's book ; but we cannot do so without remark^ 
ing once more that it is one of the pleasantest and most 
thorough little books on electricity and magnetism with 
w’hich we are acquainted. J. T. B. 


Ol/R BOON SHELF 

Constructive Geometry of Plane Cun/es, With Numerous 

Examples. Fiy T, H. Eagles, M.A, Pp. xx., 374. 

(London; Macmillan and Co., 1885.) 

This book differs considerably from previous treatises on 
practical geometry. The author has made a serious 
attempt to improve the instruction usually given in his 
subject, and the result is that we have a text-book which 
will lend itself to class-teaching of a thorough and 
searching character. 

Hitherto much time has been spent on constructions 
which furnish no mental discipline. In this treatise the 
proofs of the methods used are given or indicated in 
every case. 

A valuable collection of examples is supplied at the 
end of each chapter. If a numerical result iS involved, 
the answer is usually appended, and hirits are given 
towards the solution of the more difficult examples. 

Two-thirds of the book is devoted to conic sections,^ 
and herein we find methods of drawing these curves un^ev 
almost any conceivable conditions ; there are also chapters 
on reciprocal polars and the anharmonk projicrties of 
conics which will give the draughtsman some indication 
of the power of modem geometry and of its usefulness in 
practical application. 

After a chapter on conics as derived from plane sec¬ 
tions of a cone, we have about too pages aevoted to 
various other curves which are of interest in mechanics 
or physics. Compared with the exhaustive treatment of 
the conic sections, the account of several of these curves 
is somewhat scanty. 

We should like to see more spacegiven to equipotentiuJ 
curves, for instance, ^knd to have further exempUfiqi^l^/ 
of the methods of cbastructdbn adopted by Kanldne and 
Maxwell, 1 , 

The book cloies an interesting 
graphical solurioo or quadratic equatkms aitd cui^tam 
l^gonometritai eqtBation& ! 



NATUkE 


75 


kjf Midical Officers ef the Army of 
tsmm. Edited by K Simpson, M.D., Surgeon-General 
i^tb tb^ Government of India. (Part 1 ., 1864.). (i) 

On tbe relation of cholera to Schysomycete organisms, 
by D. D» Cunidngha^ (2) On the presence of peculiar 
immsitic or^oisms in the tissue of a specimen of Delhi 
0011,'■J>y D. D. Cunningham, (Calcutta, 1885). 

Ik the first of these memoirs Dr. Cunningham makes 
some interesting additions to our knowledge of the 
presence and distribution of comma bacilli in the in¬ 
testinal contents in cases of Asiatic cholera; on the 
occurrence of peculiar comma bacilli associated with the 
scum formed on taftk water by Euglenje ; and on certain 
modifications in morphological and other characters in 
artificial cultivations of the choleraic comma bacilli. 

The second memoir gives a minute description of the 
anatomical nature of the skin disease known as ** Oriental 
sore'^ or “ Delhi boil.” This description is the more 
valuable as it is the first accurate account that we possess 
of the minute anatomy of this interesting malady. The 
value is enhanced by the discovery by Dr. Cunningham in 
the diseased tissue of a peculiar fungus bearing the 
characters of Mycetosoa or Myxomycetes, more especially 
of the subdivNion of the Monadinae ; the distribution of 
this fungus is such that a causal relation of it to the 
disease process becomes highly probable. 

The memoir is illustrated by numerous fine lithographs, 
many of them coloured. E. Klein 


LETTERS TO THE EDITOR 

\Tht Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake to 
return t or to correspond with the writers of rejected manu¬ 
scripts. No notice is tahen of anonymous communications. 

[ The Editor urgtnily requests correspondents to keep then letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communkatioHs containing interesting and mwcl facts.'\ 


On the Thomson Effect as Bapounded by Prof. Tail 

Among modern exposilions of the subject of thermo-electri¬ 
city there is none so full, and on the whole so instructive to 
atudents, as that contained in Prof. Tait's “ Heat.” It is there¬ 
fore the more important to call attention to what appears to me 
to be, to say the least, a very questionable statement there made. 
It refers to the Thomson effect. 

Thomson^* experiments were of the following nature, A 
metallic bar was surrounded with a hot-water jacket in the 
middle and with cold-water jackets at the ends^ and there were 
two holes sunk in it for the insertion of tbennometers, midway 
between the hot jacket and the two cold jackets. When the 
flow of heat had become nearly steady, a steady current of 
electricity wa$ sent through the bar ; and, after it had flow ed 
for several minutes in one direction, it was reversed ; then, after 
the same number of minutes, it was again reversed, and so on 
several. times> It was thus found that, wlren the bar was 
copper, the current made the temperature of the further ther¬ 
mometer higher than that of the near one (the words far and 
near being used with reference to the end at which the current 
entered). When the bar was of iron, the current made the 

a fhture of the near ihermdSeter higher than that of the 
rone. 

Seeing,dhdtt a current may be regarded at pleasure as the flow 
of ^peoHs electricity in the nominal direction of the current, or 
as the flow of reainous electricity in the opposite direction, 
Thomson supiftied up his results by saying that “ the vitreous 
electricity heat with it” in copper, and ^Hbe resinous, 
eleutri^ cacries beat with it ” in iron. He also gave the name 
^/*el^le.poAvcorioa of heat” to the cflfect tmts detected. 
It has sUtee ;b«ett tfidW by others “tbe Thomson effect.*’ 

mtperimcttts were instituted to test the truth of a cohclu^ 
^ a theoretipal prod^ 


ion thiit “in ope or other of the metals, andvmdst 
botbt ^ere im»t be a thermal due ^ the 
' hy Itmmgh a noo^iformly heated poxtfoh 
aohhsorptionof heatlaooi^ evo^- 



tion of heat [a warming], according to the direction of the 
current between tbe hot and cold parts.” 

It may be taken to be an established fact that. In a uniform 
linear conductor along which* a current Is flowings there is, in 
addition to the frictional heating, which is prcmortional to the 
square of the current, a warming or cooling effect proportiomd 
(at given temperature) to tbe steepness of the tncrmonoetric 
gradient at the point which is warmed or cooled, changing sign 
with the gradient, and vanishing at points of maximam or 
minimum temperature, where the gradient vanishes. 

Now compare these effects with what happens when a stream 
of liquid flows through a pipe surrounded at alternate points in 
its length with hot and cold jackets, the, average temperature of 
the water being the same as the average temperature of the 
pipe. It will carry heat from the hotter to the colder portions, 
thus cooling the hottest parts, warming the coldest parts, and at 
the same time carrying forward the points of maximum and 
minimum temperature. If, at each point of the pipe (supposed 
straight and horieontal), we erect an ordinate to represent its 
temperature, and call the curve of which they arc the ordinates 
“ the temperature curve,” the effect of the flow of liquid on this 
curve will be twofold : (i) it will carry the temperature curve 
forward ; (2) it will make the temperature curve flatter. 

Thomson’s experiments show that an electric current carries 
the temperature curve forward in copper, and backward in iron ; 
but I am not aware of any evidence to show that it makes the 
ternpcialure curve flalter. 

The analogy between the Thomson effect and convection of 
heat by a liquid in a pipe therefore does not run on all fours, 
and must be used with caution. 

Maxwell says (‘*Elec, and Mag,,” p, 343, second edition), 
“posiiive electricity in copper, and negative electricity in iron, 
carry heat with them from hot to cold.” The words ** from hot 
to cold” are here added to Thomson’s original phrase “carries 
heat with it,” and the addition thus made is not in accordance 
with facts, for it implies that heat is taken away from the hot 
parts anrl given to the cold parts; whereas the fact is that^ heat 
Is Uken from parts where the temperature gradient is in 
one direction, and heat is given to pans where the gradient is 
in the opiwdte direction. If the statement be altered by a Uttle 
transposition, so as to make it stand thus, “positive electricity 
in copt>er, and negative electricity in iran, going from hot to 
cold, carry heel with them,” it will be scarcely distinguishable 
from Thomson’s original statement. 

Prof. Tait goes further, and says (“ Heat,” p. 170) After 
a scries of elaborate experiments (described in the Rhil 4 Trans. 
for 1855) [it should be 1856] Thomson found that:— 

** An electric current in an unequally heated copper conductor 
bihaves as a real fluid zoould do^ i.c. it tends to reduce differen es 
of temperature. In iron it tends to exaggerate themi' 

The italics are Prof. Tail’s. 

I can find nothing in Thomson’s paper to supi>ort the asser¬ 
tion that in copper an electric current tends to reduce differ¬ 
ences of temperature, though the idea that it does so is natur¬ 
ally suggested by the analogy implied in the phrase “ electrical 
convection of heat. ” 

The statement that in iron the current tends to exaggerate 
differences of temperature, seems to be completely original on 
the part of Prof. Tait. It does not arise naturally out of 
Thomstm’s dictum, “ resinous electricity carries heat with it in 
iron ” ; for if we think of resinous electricity as a real fluid 
flowing through iron, it would tend to equalise differences of 
temperature in that metal. 

The two statements taken together suggest the following line 
of reasoning as conclusive i^ainst them both :— 

Let there be the same initial distribution of temperature in a 
copper and in an iron bar, and currents In the same direction 
through both. Then the alterations of temperature at corre¬ 
sponding points in the two bars will have apposite signs. Any 
one who maintains that the warmest parts of the copper are 
cooled is therefore bound to maintain that the warmest parts of 
the Iron are warmed. But there Is precis^y the same ground 
for maintaining that the warmest parts of the iron are cooled, 
and therefore the warmest parts of the copper warmed. What¬ 
ever vitreous electicity can 4o in copper, rhsinous electricity can 
do hi iron. We are thus involved in a contradiction if we 
assume any finite.healing or ooohing at tbe hottest parts. And 
rimilat f«asonhtg dispedr^ any finue Wting or doling at the 
opldest parts. 

l^e fbrnUtl Investigation oonfirms the view whl^ { 

haveabov^ mepressbd. 
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ii-tit of account frictional genci^tion of heAl (in other 
word®* the effect which varies du the square of the current), Irt 
&40 he the heat generated in unit tijne by unit current in a uni¬ 
form copper bar, In passing from a section where the tempera¬ 
ture is # + rfif to one where it is <1 (see Thomson’s "Papers/ vol. 
i. p, 246). Let X be distance along the bar in the direction of 
thi current, and r thq thermal capacity of unit length of the bar. 


oi‘ otherwise. I ain imtlined to doubt if the 
Cambrian, as geologists generally tuppose* bwaw the 
seems to indicate that the Brny Head rocks had Ijjcpmr 
encd and raised into land before the oide^ Lower C^bms 
Wales and England were deposited. I wodW tbdWffore pail 
on the question and ask. What is Hlstioderma^ 
a. Cowner Road. Acton, London^ W. A. KAlttSAV , 


The heat generated in a short length Bjt is - e the 

consequent rise of temperature in thU portion is - ^ This 

is in unit time. Hence, putting / for time, and r* for we 
have— 

t /9 _ ^ 

dx 


In answer to the above question in your issiie of May ao 
(P* 53), I refer your correspondent to the Pr^uding^ of the 
Geological Society of Dublin, where he wHl find 
Hhtory Hfv’mo^ vol, v., Pro^in^s of Society* p. 150) the 
original description of Hisiioderma by Prof. Kinahan. Accord¬ 
ing to its author. Histiodcmm is the lube of a cephalo-branchiate 
annelid. J. VICTOR CaRPS 

Leipzig, May 23 


If the limits of temperature are not very far apart, it is known 
that <r and r are sensibly independent of 9 ; hence v may be 
treated as a constant. The integral of the alK)ve equation is 
Uien— 

9 - F{x - vt)i 

where /" is a functional symbol such that 9 ^ F[x) expresses 
the original distribution of temj>eraturc. The interpretation is 
that the original “temperature curve’* travels forward with 
vkociw V without flattening or any other change of form. 

BelfiUt, May 14 J. D. Everett 

Scientific Nomenclature 

Some time ago Mr, “John O’Toole,” in the columns of 
Nature, waged war against that hideous monstrosity Potential 
JEnergy, and he very aptly summarised his case against this term 
by smring that it involves, by the very signifleation of words, “a 
double remotion from actuality.” 

A few months ago it occurred to me that to express what is 
intended by the potential energy of any system the term Static 
Energy is not only logically unobjectionable but specially fit for 
the purpose. Thus, if a string or a membrane is stretched, a 
wire bent and twisted, or, generally, a body strained in any 
manner, the work which it can do against resistance in returning 
fW>m its state of strain to its unstrained condition is the Static 
Energy of the system in the strained condition. The work which 
a moving system can do in virtue solely of Us motion is, of 
course, its Kinetic Ener^, 

Thus we have simply Static Energy and Kinetic Energ^^^ and 
these terms have the further advantage of harmonising with the 
ordinary subdivisions of dynamics. 

1 may add that the term Static Energy has received the 
approval of all the mathematical physicists to whom 1 have sub¬ 
mitted it, George m. Minchin 

R.I.E, College, Cooper’s Hill, May 19 


Pendulum Oscillation 

The oscillations of a long pendulum are observed to describe 
an ellipse the axis of which tends to set itself at right-angles to 
the plane in which the pendulum was started. An explanation 
of the above phenomenon would much oblige. M. H. Maw 
“Walk House. Barrow-on-Humber, Hull, May 18 


Black Skin 

I NT adetter lately received from Mr. Flinder* Petrie, who is 
now in Egypt, are some remarks on “ Black Skin/* which I 
think very interesting, and perhaps the readers of Nature may 
think them so too, so I send the paragraph to you. 

Belvedere, Kent, May 24 F. C. J. SPUKRRtt 

“ In considering the use of a naturally or artificially black 
skin, we should not look so much to the requirements of the 
surface, which is constructed to hear variations, and has the 
means of cooling an<l maintaining a proper temperature within 
itself, but rather we should consider the far more delicate tissues 
beneath. We oil know how translucent flesh is to strong light, 
and it can hardly be doubted that the rays of a tropical sun 
would light up a white man's inside considerably ; whereas 
black skin would stop out the solar energy of light, heat, and 
chemical rays effectually. Skin heat is of no importance, an 
perspiration can always keep that down. May not the oiling of 
the skin in hot countries be partly to make it reflective, so that 
it should absorb less heat? And may not the reganl white 
races have for clothing be partly for the pu^se of keeping the 
insides of their bodies sufficiently in the dark?” 

Male Animala and their Progeny 

Can any of your correspondents inform me whether any of 
the male wild animals in foreign countries show any love for, or 
recognition of, their progeny? In this country amongst the 
domestic animals it does not seem to exist, save in the case of 
the gander, who carefully guards the goose while sitting, and 
attends to the goslings when hatched ; but the cock pays no 
attention to the hen while sitting nor when with chickens, nor 
does the dog, the bull, the horse, nor the boar evince any topi 
of parental feeling under circumstances favourable to its de¬ 
velopment. 

One peculiarity of eeese is, I think, worthy of notice, for it k 
not possessed by dudes or fowls, who also live in ftocks. If 
when goslings are hatched, they ore permitted to run with a 
goose in company with the other geese of the flock, all chances 
of any eggs being laid by the other geese who have no gosUngs 
are over. P/ 


Birds and Mirrors 


What is HUtlodertna? 

ffistiodernm hibemiea was described by Dr. Kinahan in 1858 
as an annelid, and most writers who have since mentioned it 
have also regarded it as such. Dr. Haughton notices and figures 
it in his “Manual of Geolog|y,” Sir R. I. Murchison places it 
amongst annelids in his “ SiJuria,” as also Dr. Bigsby in his 
“ Theittiums Siluricus." Writing from memo^ only, 1 think a 
description and figure will be found in W. H. Baily’s useful 
oompenditun of Paleeospic British fossils, published a few years 
ago. The fossil is mentioned with more or Jess detafl by 
nutnetous writers on Cambrian strata. ] 

The above references will perhaps answer the letter signed 
but there still remains the question, What is Histio- 
derma? It is apparently a fossil impression ip the rocks of 

S Headf Wickldw, Ireland. Only one species and only on^ 
ity % I behew^ known. It seem® to me very doahlfui 
what kind of airinial mode the Imprewlonr-whether m apttelfd, 


For six days I have been for two or three hours in the club 
reading-room, where t ere k a large mirror. During allthis 
time a cock and hen sparrow have been flirting with ai^ 
bowing to their images in 4le glass with e^dent (deasbte^ 
rushing along the mantel-sheJf, flying to the t^ of the franmi 0» 
resting for a time, always apj^rencly happy in contemplation 
never showing disappointment* F, C. COKSTABtR 

Sind Club, Karichi, May 2 


SURGEON-AfAJO^ T. R. LEWIS 

"ThR. timothy tEWlS, Surgeon-MkiorT^rtiiV JUadfc 
^ cal Staff and Awiitartt Frqfosaor of ^ 

the Netley Army Medicfil wfho^death/whichl^ 

place on May % WaAftn^mcited last week^ yfkk A 
South Wales, mm tweeivod his medical ado’csition 
verity Wnddn, knd graduiosW AS At ^ 

Burlington' Hd was sklect^ a^iwt 
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’ with Dr. CunningluiTn^ to proceed to 
ord^ to undertake^ under die auspicea of the 
Jndlfln Govemment, a prolonged study of the Causation 
Of cholera^ especial/ in regard to its reputed relation to 
paitt^dc oif^fsms* At that time litde was known or 
thoxt^t about Bacteria, and the public mind had been 
arooM by Hauler's (now long-exploded) theory of a rice- 
fuiigas as the cause of cholera, just as more recently it 
has fitoponded to Dn Koch's invitation to believe in the 
Comma^bacillus. Dr. Lewis and his companion were 
authorised to visit Prof. Hallier at Jena and Prof, de Bary 
(in those days not attached to French Strasbuig I) for 
the purpose of acquainting themselves with methods of 
mycetological research before proceeding to India. A 
few weeks was all the time allowed them for this visit, 
and conseqtiently they took little to India excepting their 
own conscientious habits of work and that modicum of 
knowledge of microscopic technique was considered 
sufficient for the highest medical qualification in England 
in those days. Nevertheless these observers made most 
valuable and minute researches on the microscopic 
organisiutt present in the dejecta of cholera-patients, 
which were published by the Government of India. Dr. 
Lewis extended his researches into the general question 
of the presence of microscopic organisms in the blood 
and tissues of man in health and djsease, and was led to 
some very interesting discoveries. His results were pub¬ 
lished from time to time by the Government of India,and 
were re-published as they appeared in the Quarterly 
Joutftal of Microscopical Science, 

Dr. Lewis's work was always remarkable for the ex¬ 
treme care with which positive results were asserted, and 
for the fairness with which the researches of predecessors 
in the same field were considered and discussed. His 
most remarkable discovery was that of the little nematoid 
worm occurring in the blood of persons suffering from a 
form of chyluria and elephantiasis, to which he gave the 
name Filaria san^'uinishominis. This discovery was pub¬ 
lished in 1872. Some years later Dr. Bancroft discovered 
in Australia the adult worm from which the brood of 
minute blood-parasites is derived, and, still later, an un¬ 
successful attempt has been made by Dr. Patrick Manson 
to show that the young pass an intermediate stage of 
existence in the alimentary canal of gnats, which suck 
them in together with the blood of worm-infested persons. 

It is no small thing in these latter days to discover a 
new human parasitic worm of great pathological signi- 
£cance, and it was in recognition of this discovery, as 
well as in view of his important contribution to the dis¬ 
cussion of “ the cholera-bacillus theory," that the Council 
of the Royal Society in last April selected Dr. Timothy 
Lewis as one of the fifteen candidates to be submitted to 
the Society for election in next June. 

In regard to the question of the rriation of Bacteria to 
cholera and similar diseases. Dr. Lewis had a vast store 
of both published and unpublished observation. With 
characteristic caution and modesty, he had refrained from 
dogmatising on the subject. Worlang for twelve years in 
Calcutta, with daily access to cholera patients, he was 
Aoroughly familiar with the several different forms of 
Baqt^a which are to be fouhd in the alimentary tract 
and m the d^ecta of choleraics. Unlike some of his 
aucccBsors in this line of research, Dr, Lewis was 
also fatnilier with the (Bfrerent forms of Bacteria which 
occur in the k^lthy human mouth and intestines, and in 
potjdjle waters. He was therefore able to demoiwtrate 
wntnedlati 3 y oh the ^iuhlk^^ of Koch's figures of the 

^called ^ chmiha^baciBus " that this /^rw^asseifted by 
Ko<^ to he pecudlat: to cholera evacuations) was nothing 

bymani|mktion, 

;doWi^ly to bh in the mouth of healthy 
this contrlbotton fo the 
Dr. Koch's atattotehts caar 
timatetL Its accuracy waa uni¬ 



versally recognised at once, and has never been called in 

S uestion. Dr. Klein has since come to the conclusion 
lat not only are organisms of the exact form of Koch’s 
cholera-comma abundant in the healthy saliva, as,shown 
by Lewis, but that some of these forms have precisely the 
same physiological conditions of growth, and precisely 
the same action upon gelatine as Koch considered to be 
characteristic of those obtained from cholera evacua¬ 
tions. 

At the time of his death Dr. Lewis was carrying on in 
his laboratory at Nctley an extensive scries of cultum 
and inoculation experiments, chiefly upon the Bacteria 
which occur in the alimentary canal of man. 

Those who enjoyed his personal friendship valued Dr. 
Lewis for his warm-heartedness no less than for the 
combination of enthusiasm with caution in his work which 
gives his published results a very special value. It is 
perhaps some satisfaction to his friends to know that he 
bad heard of the recognition of his merits by the Royal 
Society Council before the commencement of the attack 
of inflammation of the lungs which so rapidly ran to a 
fatal termination. £. R. L. 


A SKETCH OF THE FLORA OF SOUTH 
AFRICA 

U NDER this title we would draw the attention of 
botanists to a very able essay on the botanical 
regions of South Africa, contributed to the Official 
Hand-Book of the Cape of Good Hope" for 1886, by 
Harry Bolus, F.L.S., an accomplished botanist, who has 
devoted many years to the investigation of South African 
plants. 

That extra-tropical South Africa is one of the most 
varied botanical regions on the globe is a fact familiar to 
both botanists and gardeners, from the days of Linnaeus,— 
who epitomised its richness in the expression, “ Ex Africl 
semper aliquid novi,"—and of the earliest cultivators of 
greenhouse plants, who were indebted to the Cape of 
Good Hope, far more than to any other regions of the 
globe,for what were, and till Japan and Australia eclipsed 
It, the prime favourites of the conservatory. There are 
those still alive who can remember the time when plant- 
houses were ornamented with little else than Cape 
Heaths, Pelargoniums (miscalled Geraniums), Polygalas, 
Proteas, Oxalis', Mesembryanthemums, Everlastings, Sta- 
pelias, Iridese, and Cape bulbs innumerable, and when 
the illustrated horticultural serials of the day were either 
devoted to these, or contained figures of more of the 
plants of this than of any one other country. It is true 
that the cultivation of all but a very few of the heaths and 
geraniums has been abandoned for things of not greater 
beauty, and of for less interest, but this is dpe, not to 
want of appreciation, but in the case of some to their not 
being amenable to the treatment of the “ soft-wooded " 
plants now in vogue, and of others to the fact that their 
flowering period—of the bulbs especially—is a very brief 
one, and that the flowers soon fade when cut 
To return to the little essay before us: the attempt to 
define the South African regions of vegetation is not a 
new one; it had been essayed by l^Ieyer and Dri^ge, 
2 ^yher, Griesebach, and others, but not successfully; and 
the author of the sketch under consideration is the first 
who has succeeded in presenting satisfactorily the salient 
botanical characters of that flora, as affected by, or in 
correspondence with, geographical and other physical 
conditions; whilst he alone has given such vivid pictures 
of the vegetation of the different botanical regions he has 
defined, that any one with even an elementary knowledge 
of South African pifonts Taney himaelf travelling over 
the ground* ■ ^ 

The tw<^ 4 oih{nant (ieaunef of tho African flora 
the huh&Mr, ati^ spkfes that it 

cofttaifls, and inb of great groups of , 
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very narrow and well-defined areas. There are 
five of these areas, differing from one another in the 
aSf^t as well as in the composition of their floras more i 
decisively than do any other five contiguous areas of 
thnilarly small extent on the surface of the globe. These 
five together have been estimated to contain the extra- 
t^ihary number of 14,000 species of flowering plants ! 

are comprised under 200 natural orders (nearly 
three-fourths of the known orders of plants), and 1255 
genera (one-sixth of the described genera of the whole 
world). Though possessing no truly Alpine region, it is 
by far the richest extra-tropical area on the globe in 
respect of genera and species, and is probably not sur¬ 
passed by any tropical area of equal extent; a circum¬ 
stance which may be taken together with the fact, that ! 
the vast proportion of the species are low herbs or small 
shrubs—trees being very rare both in species and indi¬ 
viduals, and that there is not a single arboreous genus of 
more than a very few species. There is no dominant genus 
of trees like the FZucalypti of Australia and the Conifers of 
northern regions, or even the oaks or beeches of Europe, 
that monopolise great areas and determine the absence 
or presence of a multitude of plants of lower stature. The 
following are Mr. Bolus’s regions ; — 

(i) Tfie South-Wesiern Region. —This (which might 
be called the Cape proper region) extends in a curve 
from near the mouth of Olifant’s River along the 
coast facing the Western Atlantic, round by the Cape of 
Good Hope to Cape Agulhas, and thence to near Port 
Elizabeth along the coast facing the Southern Atlantic. 
Throughout its length—about 600 miles—it maintains a 
breadth of between 40 and i?o miles, never more or less, 
and is bounded on its landward sides by mountain-ranges 
attaining 4000 to nearly 8000 feet in elevation—of which 
the eastern run east and west, the western north and 
south. The surface is varied with bushy, grassy, sandy, 
and rocky tracts, of which some appear desolate from a 
distance, but on examination are found to swarm with 
enera and species. It is a region of small-leaved 
erbs and bushes —of Iridcae, Orchideas, Rutacese, Erices, 
Restiace.x', Composilae, Protcaceas, Polygalex, Mesembry- 
anthemums, Oxalidex, (ieraniacea*, and Lcgumiilosse- It 
is that whence all the Cape plants of the greenhouses of 
the last generation were derived. The climate is dry, tem- 
peiace, and comparatively equable, with a winter rainfall 
which varies excessively from 24 inches at Cape Town to 
60 in some of its own suburbs, but everywhere rapidly 
diminishing^ with distance from the coast and from the 
vicinity of Cape Town The few forests are near the few 
rivers, and their trees rarely excee<l 50 feet in height. As 
an instance of the endemic nature of its vegetation, the 
genus Erica forms one of the many conspicuous 
examples.- It contains no fewer than 300 Cape species ; 
all, or nearly all, are confined to this region, and various 
other genera contain upwards of 100 endemic species. 
The total number of flowering plants in this region is 
about 450a No temperate area of the globe of its extent 
is nearly so peculiar or rich. California offers but a faint 
counterpart; and the restriction of the majority of the spe¬ 
cies of Cistus and Ulex to the Atlantic coasts of Europe 
Offers an even fainter example of restricted distribution. 

{2) The Tropical African Region (which might be 
called the Natal region).—Unlike the western tem¬ 
perate coast, the vegetation of the eastern temperate 
retains the characteristic features of that of tropical Africa. 
From Port Elizabeth northwards to Abyssinia there is no 
stiaip delimitation of floras. This region is bounded on 
the cast and south-east by the Atlantic, and stretches 
inlatid for from 60 to too miles to ranges of mountains 
laooo feet high, which bound it on the west. 
Tot ,(« varied whh bush and park, whkh^ pro* 

give place here and fbete to exten^ 
Clve It M traversed by many streatns. TW 

heihhgC, atm ^|h- tree-foJiege, are greener thrin b the 


south-western district, and the foliage The 

are summer ones, the temperature rather higher ,theh |in 
Che westj and much more so to the north. Though thefo 
is some overlapping of the vegetations of this and w Ca]^ 
region proper in the neighbourhood of Port JBlisabeth and 
Grahamstown, the transition from one to the other is wtm-^ 
derfully sudden. The 300 heaths may be , said to disappdat 
bodily, as do the Cape Rutacese, Proteacem, and Orchlaeie. 
As suddenly appear giant Cycadeae, Aloes, leafless aut* 
culent tree Euphorbias, with different tribes of Orchidem, 
LeguminostC, and Amaryllideae, often Rouped in striking 
assemblages of grotesque forms, whilst a palm), 
reclinatUy reaches lat. 33“ S. Along with Afrk^ typ®s> 
Indian abound, both in genera and species, especially to 
the northward. 

(3) 7 'he Karroo Region. —Returning now to the Western 
Atlantic coast of South Africa, from OUfant*s River to the 
Orange River, a.id thence south-eastwards, bounding 
the Cape proper region on the north, extends a vkst 
shallow basin about 20O0 feet above the sea-level, except 
towards its western or littoral boundary. , It fonns a curve 
somewhat concentric with that of the Cape region proper, 
and extends a little further east into the tropical African 
region. It is about 700 miles in length, and from 30 to 
70 in breadth from the bounding mountains on the north, 
which are the Nieuveld Bergen, to lower ranges on the 
south. The surface consists of sandy, stony, or fertile 
plains of vast extent, traversed by river-beds, and by the 
courses of torrents filled by summer thunderstorm a, but 
dry in winter. Permanent water is Scarce, and (as in 
California) sheep have denuded large areas of native 
vegetation. The climate is excessive ; the rainfall, chiefly 
a summer one, from 7 to 14 inches according to locality. 
During the dry season the country is a desert, but after a 
shower it is suddenly, but transiently, transformed into a 
vividly-coloured garden. 

** 1 was amazed on visiting that desert country, after the 
rains of June to July 1883, to see tracts, hundreds of 
acres in e.xtent, covered with sheets of Jiving fire or 
glowing purple, visible from several miles’ distance, 
caused by the beautiful Composite in flower; and 
nothing is more curious than to see this luxuriance inter¬ 
mingled wiili the black or white branches of dead shrubs 
killed by previous droughts, standing like ghostly intruderfi- 
on a scene of merriment and Joy. These charming scenes- 
pass away all too rapidly, and in a month or two little 
that is beautiful remains,” 

The only tree is the ghastly Acacia horricia, fringing the 
dry river-beds. Of the Orders of the Cape region proper, 
Ericea^, Restiaceae, Polygnlese, Orchidesc, Proteacese, 
Rutaceae, almost all are absent, and a variety of so- 
called succulent plants appear, especialty innumerable 
species of Mesembryanthemum, together with Portulaceflb^ 
Zygophylle®, Crassulace®. Stapelias, Ficoidcse, and dwntf 
Euphorbias, besides which many other genera are 
never succulent elsewhere, here have species with fleshy 
roots, stems, or leaves. The tree Aloes of the Easterp 
region are fairly well represented, but 1^ different species, 
and the same remark applies to the Gcraniaceas of the 
Cape region. The curious ElephanPs-foot (Teartuditt- 
aria) is a characteristic plant, as are the two specks pT 
the parasitical RafBcsiaceous genus Hydnora, wblc^ 
extends to Abyssinia* 

(4) A very singular regiom or subdivision of the Kairoo 
region is called by Mr. Bolus the ** Upper Karroo/ 

“ region of Con%p0$it($f which occqpies an inland 
area north of the KorrpO region, everywhere difrtant frtkh 
the coast, about 400 miles from east tp west* and 156 lb 
300 miles in breadth. It is a mountsdnous country, pti^ 
partially explored, and supposed to have,a mdan 
of 4000 to soQo feet Its mevalent Of # 

treeless, heathy trafct or dry tfievated 
with shrubieis 0f a dull hue, 

Summer nights are always epdh 
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sma wows ikll$ in winter, Compositae abound. Of 
itoatiy iboo species that have been collected in this 
regm; ^eta and 231 species are referable to this 
Or 4 ^> Of Orchids Only four species have been found; 
RittaCea;}, Ericaceas, and Restiacese are all but absent, and 
Frofteaceae wholly »o. 

{5) Tk 4 K^Uafutri Region Js the name Mr. Bolus gives 
to ijie vast tract of country north of the Composite 
r^oo, weat of the Natal region, and south of the tropic 
of Cepricom. ft is a desert country, with an extreme 
climate^ a rmnfall of summer thunderstorms, hot summers 
with cool and frosts in winter. Its essential fea¬ 

tures are of a country clothed with ^ass in tufts, and 
isolated shrubs and trees, which form mrests in the north, 
and are thus probably continuous with the forests of 
tropical Africa. The Cape flora has here disappeared, 
and with it we take leave of Mr Boluses very able antA 
most interesting contribution to botanical geography, re¬ 
gretting that want of space prevents any notice being 
taken of the many valuable observations and comparisons 
that he has made relating to the aflTinities of the South 
African with the Australian flora, and other matters of 
scientific interest J. D. H. 


THE INTERNA T/ONAL COMMITTEE OF 
WEIGHTS AND MEASURES 

'T'HE Comity International des Poidset Mesures, which 
has its bureau at Sevres, has recently issued its ninth 
Report to the contracting Governments. The Report 
gives an account of the work done by the Committee 
durii^ 1885, and a statement of the probable expenses of 
the Committee for the current year. During the last 
year new instruments for the accurate comparison of 
standards of the metric system have been obtamed at a 
cost of about 500/., making a total cost of about 7000/. 
for instruments supplied to the Bureau. For the present 
year the expenses of the Bureau are estimated at 100,000 
francs ^4ocw.), the annual expenditure of the Committee 
being limited by the Convention to that amount, of which 
sum about 2650/. is for payments to various officers of the 
Comitd. These expenses are divided amongst the twenty 
contracringGovcrnmcnts, the annual contribution of Great 
Britain and Ireland amounting to about 300/. The new 
instruments include a comparator for measures of length 
^ M. Brunner; new mercurial thermometers by M. 
Tonnelot; an air thermometer by M. Golar; a sphero- 
meter by M. Brunner ; and other measuring instruments 
by MM. Oertling, Boudin, Alvergniat, Simmen, and the 
Soci^ttf Genevoise. 

In the fourth volume of the Travaux et M^moires of 
the Bureau (Paris, Gauthier-Villars, 1885) reference was 
made by the Director of the Bureau to the work then in 
progress, and in the present Report a summary is given 
of fjhe whole work done by the Committee during the 
past twelve months. 

The yrork: of the Director has specially included the 
verificatiptt of the lengths and coefficients of expansion 
of several standard metres, and the determination of the 
weights end siwific gravities of several standard kilo- 
minmes far oiflferent Governments and scientific au¬ 
thorities.; A report U given on the comparison of the 
new Wlograrnmn, prototype (K. in.) ^ith the old kilo- 
des Arcm and also on the verifitoation at 
j*; Iroch and Mr. H, J. Chaney^ certain 
British I>driBg the present yeer to Com- 
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Dr. Chapputs, with the assistance of Dr. QuiUaume, will 
also continue the experiments on the verification of ther¬ 
mometers. 

It wouM appear that the Committee are carrying out 
the dudes intrusted to them with ail possible care and 
despatch. In the preparation of the alloy of platinum- 
iridium, of which the standards of the kilogramme and 
metre are made^ extraordinary difficulties were originally 
encountered, owing mainly to the presence in the iridium 
of iron, rhodium, ntthenium, osmium, and other metals, 
and the Committee therefore obtained the assistance of 
MM. Stas and Dcbray, The report of the>e eminent 
metallurgists shows that the C'oinmittee are indebted 
to Mr. G. Matthey for the production of an alloy 
having the high purity and finish required for such 
work. 

The Report of the Committee includes ^opics^ of its 
correspondence with the different contrafcting Govern¬ 
ments. In an able note to the Japanese Minister, Dr * 
A, Hirsch (the Secretary of the International Cornmittee) 
explains the objects of the Metric Bureau, and it is grati¬ 
fying to find that Japan has now joined the Convention. 
From the correspondence with this country it would appear 
that our Government will in due course obtain copies of 
the new metric standards. 

The Committee announce that the vacancies caused by 
the death of Prof. Hcer and the resignations of Gen. 
Wrede and Dr. Gould have been filled by the election by 
the Committee of Prof. Th. v. Oppolzer, Mr. W, H. M. 
Christie, and Prof. Thalfen. 

The Report also includes copies of a correspondence 
with reference to a proposal made by the French Govern¬ 
ment to extend the functions of the Bureau to the deter¬ 
mination and verification of electrical standards of resist¬ 
ance and light, for the use of the different Governments, 
The proposal appears to have gone no farther at present 
than asking the several contracting Governments whether 
they would have objection to the preparation of estimates 
showing the cost of a new or extended Bureau for elec¬ 
trical purposes. The replies of Belgium, Denmark, 
Spain, the United States, Italy, Servia, and Switzer¬ 
land are attached, but, excepting Spain and Switzer¬ 
land, it cannot be said that generally the Governments 
appear to have given the proposal the most cordial 
welcome. 


THE WEATHER OF THE ICE SAINTS* 
FESTIVALS OF 1886 

L ast year we chronicled (Naturk, vol. xxxii. p. 62) 
one of the most disastrous snowstorms that ever 
occurred at this season in Vienna, where, on May 15, 
there fell sj inches of snow, and the cold accom¬ 
panying the storm was so intense that several persons 
who were exposed to it were frozen to death. Over 
Austria and Hungary snow covered the fields and vine¬ 
yards, and, the crops being in a somewhat advanced 
condition at the time, an incalculable amount of damage 
was done. But the festivals of the Ice Sprints (May if, 
13 , and 13) this year have been marked off for a wider 
and deeper remembrance by storms of wind, rain, hail, 
and snow in all the continents of the northern hemi¬ 
sphere, which^ for number and destructiveness, are per¬ 
haps unexamplc<i at this time of the year. 

In the Briri^ Islands the cold acquired its greatest 
intensity oh the five days from May it to 15, and was 
coineident wkh a system of pressures which appeared in 
the ^fence proceeded in a north-north- 

easterfy dirbcri<m through to Noith Sea to the souths 
west of iVhieh was toched oh the 15th. H 

necesik^fy dis^tribsitto of pressUretlyki 

I iimtiMiy to totoy wmds. prifyfailed itt these 
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Ur^ portion of th^ British Islands lying between lat. 52^ 
and 58 j the mean temperature of the five days was at 
least 6®'p under the average of the season, and in the 
central portion of this district, as at York and Barrow-in- 
Furness, it was 8“‘3 under the average. On the other 
band, in Jersey the defect from the mean was only 
and in Shetland 2‘‘'5. At Barrow-in-Furness,on the laih, 
the maximum temperature was only 39**0. On this day 
snow fell over the nigher districts of central rnd southern 
Scotland, in many places to the depth of several inches, 
and the cold was so intense that swallows and some other 
birds perished in thousands. 

Meanwhile torrents of rain were being poured down 
continuously over wide districts of northern and central 
England. These rains were heaviest and most wide¬ 
spread on the nth, 12th, and 13th, on each of these days 
upwards of an inch being recorded in many places. Mr. 
.Scott states in the Weekly Weather Report that during 
these three days falls of 4*83 inches occurred at Church- 
stoke, Montgomeryshire; 4*36 inches at Hereford ; 4*15 
inches at Pershore, Worcestershire ; 3 38 inches at Ross, 
Herefordshire; and 3*44 inches at Fassaroe, county 
Wicklow. Extensive and disastrous floods were the 
consequence. The railway traffic between Worcester, 
Hereford, and Malvern was suspended, and the whole of 
the united valley of the Severn and Teme, in the neigh¬ 
bourhood of Worcester, was laid under water At Glou¬ 
cester large numbers of the inhabitants were driven from 
their homes. The valley of the Trent presented the 
appearance of a vast lake, and the Midland Railway 
between Nottingham and Derby was submerged. Im¬ 
mense damage was done about Chester and along the 
estuary of the Dee, over the low grounds bordering the 
Humbler, and over extensive tracts of Yorkshire. 

A noteworthy feature of the storm is shown in the 
weather maps for the morning of the 13th, when the area 
of low pressure extending from west to east over the 
south of England was broken up, and showed three satel¬ 
lite cyclones with still lower pressures, having their 
centres the first to the west of Brest, the second over 
Somersetshire, anJ the third over Kent,—these all 
evidencing great, well-marked, and sharp local differences 
in the distribution of temperature and vapour. Further, 
a most remarkable satellite cyclone was seen near 
Perpignan, in the south of France, which in all proba¬ 
bility represented the small cyclone or tornado that about 
seven o’clock of the previous evening wrought such 
dreadful havoc in Madrid, causing 32 deaths, seriously 
wounding large numbers, variously estimated from 320 to 
530 person^, and wrecking hundreds of houses. The area 
swept over by the tornado was comparatively limited, but 
within that area, as in the lower Carabanchei, not a house 
was left undamaged and many were wholly blown down, 
and hardly any of the inhabitants escaped uninjured. The 
storm was preceded by a sultry atmosphere, a heavy bank 
of black clouds in the north, and torrents of rain, and as 
so frcauently occurs with the tornadoes of America, 
many buildings would appear to have fallen to pieces 
from an explosive force from within as the tornado 
passed overhead. 

On the i4ih violent cyclones or tornadoes occurred at 
Krossen, near Frankfort on the Oder, at Lins on the 
Danube, and at Lonato, nc-ar Brescia, wrecking houses, 
and causing great destruction in other ways ; and storms 
of less, but yet of considerable severity are reported from 
o^er parts of the Continent. It is to be hoped that 
some meteorologist of mark will undertake the discussion 
of these remarkable storms,. $0 as to lead, if possible, to 
ftdfhe knowledge of the peculiar meteorologicarconditions 
of Europe out of which they originated. In this discus- 
iion no little help wiU be given by the high-level observa- 
toimnow established at so many points over Europe. 

In the United Stutes on May 11 a tornado passed over 
Kansas City, Missouri, destroyed the court-house and 


other building^ and partly detnohshed the 
the Missouri ^ver, and thedee piirsued an eeeh^iy 
course to Pennsylvania, killing in its couide about 90 
persons, and injuring 30a On the night of the lath ter^ 
rible destruction was done by tornadoes in OhiOi, Indiana* 
and Illinois. From 4 to 5 inches of rain fell three 
hours, fully twenty miles of the Little Miami Kaihvay 
were washed away, and at Xenia, where the waterspout 
was most destructive, 36 persons were drownhd, 80 
injured, and more than too houses destroyed. Oh the 
14th another series of tornadoes carried destruction 
through Ohio and Indiana; and on the 15th a tornado, 
which appears to have formed on Lake Erie, penetrated 
100 miles into Ohio. Its path was about 500 yards wide, 
and it levelled everything with the'ground; killed 41 
persons, and injured several hundreds. These, with 
other tornadoes of less severity occurring in Kansas aiid 
elsewhere, are stated to be the most severe and destruc¬ 
tive storms or tornadoes hitherto experienced in the 
United States, and the losses are estimated at about 
5,000,000 dollars. 

The detailed reports of these remarkable storms will 
no doubt be prepared and circulated with the fulness and 
satisfactorincss which characterise the work and publica¬ 
tions of the United States Signal Office; and, consider¬ 
ing the striking simultaneousness of occurrence of these. 
American and European storms from May ii to 15, 
Gen. Hazen would, if the Reports were acco npanied and 
illustrated by international weather maps of the northern 
hemisphere from May 7 to 16, lay meteorologists under a. 
deep obligation. 


CRETACEOUS METAAfORPEIC ROCK'S 

I T is now a good many years since Prof. J, D. Whitney 
announced the existence of Cretaceous sediments in 
California which had undergone metarnorphism into 
various crystalline rocks. The aitcniion of geologists is 
once more directed to that region by the recent work of 
the Geological Survey of the United Slates. Mr. Geoige 
F. Becker, whose admirable monograph on the great 
Comstock Lode has reflected such lustre on that Survey, 
has more recently been intrusted with the investigation 
of the quicksilver deposits of California. This research 
when completed will form the subject of another mono¬ 
graph in the same great series of publications. Bui; in 
the meanwhile some rcjults of such startling importance 
in metarnorphism have been obtained that Mr. Becker 
has published in the Amerkan Journal o/Stience a brief 
preliminary outline of them., ft appears that the inquiry 
into the nature and origin of the rocks in question has 
been carried on partly by examination of their structure 
and relations in the field, partly by chemical analysis and 
partly by the study of microscopfc sections. In short, all 
the appliances of modern geology have been enlisted in 
the investigation. 

The area embraced by thC rocks which are stated to 
have undergone metarnorphism is estimated at! 3000 
square miles. The rocks are determined by fossils to be 
approximately of Neocomian age. They consist chiefly 
of sandstone and arkose lyin^ upon and probably for the 
moat part derived frdm gramte. Their quartz-graihs are 
cemented in great measure with carbonate of lime, and 
there are likewise clastic fragments of orthoclase, plagio* 
ciasc, biotite, hornblende, and other minerals 
granite. From ordinary unaltered fossllif^rous ^ahd- 
stones gradations nrt traceable iiUd varieties Ivbfemd a 
process of recry staUisation has been ^ up, ImthM ceased : 
before the fragmental character h^ been iv^olhr 
In this process quf df fhe first smges is hfteh the 
tion of the ciastlq grains into iryvtdliihe aggre^tes^l^bi ; 
which new mlnenus are ^ 

have had dteir swfa^ so altered that ah ehvek^ ^ 
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tv^inttt4 ^Ispiir initroUlhs has formed round them. 
T1l^ Jij<>dlQ$ lie approximately nomi^ to the surface of 
^e tmdu4 ker&eft which they actually penetrate like 
set in % otshtim. Zoisite also, which is present in 
a^ly ^ the altered sandstones, as a product of meta* 
mmmism, sometimes pierces the <^uarts from outside. 
Atipte and hornblende have likewise been developed, 
not infirequently as microliths, which, thou|h grouped 
tOg^ber in one common crystallographic outline, are not 
united. 

Further stages of change are described as occurring in 
certain rocks where the fragmental character, though to the 
unaided eye still traceable, is found to have been replaced 
by an entirely crystalline structure, giving rise to rocks 
which must be classed with the diabases. These masses 
soimetimes have their pyroxene in the form of diallage, 
and are destitute of olivine, but usually contain much 
soisite and frequently also hornblende. Diorites of similar ' 
ongin occur, sometimes with a predominance of horn- { 
blende as tn true amphibolites. 

The shales are silicilied and intersected by innumerable j 
quarts-veins, in which, or projecting from their walls, are | 
n^uently abundant zoisite crystals. Yet the meta- | 
morphism has not destroyed the microscopic fossils con- ; 
tained in the strata. But the most remarkable example 
of metamorphism cited by Mr. Becker is the conversion 
of these same felspathic sandstones into serpentine—an 
alteration referred to in Prof. Whitney’s description of 
this region. He asserts that field observation con¬ 
clusively proves the great mass of the serpentine, 
estimated altogether at more than looo square miles, to 
have been made out of the sandstones, either immediately 
or thit^ugh an intermediate granular rock. Sections arc 
seen where sandstone shades off into serpentine, and , 
areas of highly-inclined sandstones pass along the strike ! 
into the same rock. In this conversion, the change begins 
along the cracks, working toward the centres of the 
induded fragments, and producing a structure like that 
wem In decomposing olivine. The felspar fragments are j 
corroded externally, their cracks being irregularly widened ! 
and filled with serpentine which sometimes projects as j 
teeth into the clear felspathic mass. Even the quartz- 
pains have not been able to resist the alteration, but may 
be seen with their outer parts replaced by serpentine, 
which likewise penetrates their interior in long slender 
green needles. Apatite has also been replaced by ser¬ 
pentine, and the same transformation may be surmised 
in the case of mica and garnet. Mr. Becker states that 
chemical, analyses and microscopic tests demonstrated 
that the serpentine diffused through the sandstones and 
fbrmij^ the massive exposures is all the same mineral 
lie will no doubt in due time produce the detailed evi¬ 
dence on which his statements are founded. In the 
meantime he will of course be prepared for much scepti¬ 
cism and even for angry denial of his results. The careful 
elucidation of the problem he has attacked cannot but be 
of enormous service in throwing light upon the vexed 
question of metamorphism. He claims that the rocks which 
he has been investigating furnish a colossal example of 
legiona! metamorphism of which all the successive stages 
can be studied. Many thousands of square miles of rock 
have been subjected to such intense lateral compression 
that they have been utterly shattered, the average size of 
the/unbroken lumps not being greater than that of an egg. 
In Toidka thus crushed warm interstitial water would have 
poteht ehamical reactions. Warm basic solutions are 
believed to have first been ptoduced, and to have con¬ 
verted the sandstqftes and some of the shales into holo- 
compounds containing augite and hornbl^de. 
Sl#|)e^iBatihn Is supposed have followed at a Ipwet 
while smeificution c^me last, as the solutions 
: became acid. Geologists will awkit ,whh Im- 

the apl^T^nce of the monograph in which 

are maimaiuet^ V 


THE COMPOSITION OF THE EDIBLE BIRITS- 
NEST (COLLOCALIA NJDJFICA) 

^HE nature of the material which forms the edible 
^ blrd’s-nest has been the subject of some controversy. 
In 1817 Sir Everard Home {PhtL Trans,^ p- 337 ) 
suggested that it is the product of the activity of certain 
glandular structures which he figures in his paper, and 
which he associates with the gastric glands. In the 
“Origin of Species(6th ed., p. 228) Darwin indorses 
the view of its being entirely a secretion by the bird, 
speaking of it as “ inspissated saliva,'^ and showing how 
the amount of saliva devoted to nest construction differs 
with different species. He mentions in particular a 
North American species which he says “me^es its nest 
(as I have seen) of sticks agglutinated with saliva and 
even with flakes of this substance.” Writing at about the 
same time, Bernstein {Journal fur Ornitnoloffie^ 1859, 
p. in) connects the nature of the material with certain 
developments of the bird’s saliva^ glands, which he says 
are noticeable during the ncst-building season. 

On the other hand, it has been maintained by many 
observers that the nest of this species of swift is con- 





Cetebes nest. Lainellatcd Ktruct^re (meg. $9 diam.). 

structed similarly to the North American species referred 
to by Darwin, the chief difference being that instead of 
sticks the bird uses certain algic which are found in con¬ 
siderable masses on the walls of the caves which they 
frequent in the breeding season. Other algx also have 
been suggested as those used. 

It has further been supposed that the algae are par¬ 
tially digested before being utilised, and that after re- 
gutgitation the material so acted on is worked up into the 
form of the nest. 

A suggestion was made by Mr. £. L. Lay aid, H.M. 
Consul in New Caledonia, in a letter to Nature, Sep¬ 
tember 17, 1884 (p. 82), which seemed to reconcile the 
conflicting theories. He says that the first quality of 
nest which is produced early in the breeding season con¬ 
sists entirely of animal secretion, but that later on, if the 
first nests are destroyed, the birds cannot replace them 
by this secretion alone, and so use extraneous substances 
to help in the construction. The second and inferior 
qualities of nest ore so formed differently from the first 

Jn a paper published in the Journal of Physiology 
(ybl vi. 40), 1 have given the results obtained from an 
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microscopic and chomical, of the nests 
piftd fbr aoup at the Health Exhibition of 1884. Since 
then 1 liave nad, by the kindness of Mr. W. T. Thiselton 
pyw, Director of the Royal Cardens, Kc\^ the oppor¬ 
tunity* of examininit various specimens of the nests, 



obtained from other places than the first-named, and 
differing from one another in quality. 

The results of my experiments on these nests do not 
modify in any essential particular those which I had 
obtained before from the first ones examined. After pro¬ 
longed soaking all alike became gelatinous in texture* and 



then Dtrerc easily seen to be made up of laminae affixed by 
their faces to each other. Whether the observation was 
mpAt by teasing with needles or by cutting sections^ this 
laminated structure was very evident. Fig* i is a section 
of a nest from Celebes^ enlarged about 50 diameters. 
The laminm are fkirly regular m disposition, and tihow 


no trace of any ve^table structure between -oC ^ ^ 
their substance, Here ahd there may be >dted sas#, 
granular bodies resemblipg epithelium cells* These, ufe 
seen more distinctly in Fig. 2, #hiCh is a section of a nbst , 
of inferior quality from Borneo enlarged soo dfameters. 

Another nestj also from CelSbes, but marked as being 
of inferior quality showed the presence of a^gm. A sec* 
tion of this, taken from the part where the greatest 
quantity was found, is shown at Fig. 3, the enkrgetneht 
being again 200 diameters. The presence of the alga in 
this inferior nest seems at first to bear out Mr. Layard^s 
suggestion, but an examination of the mode In which it 
is disposed in the nest-substance does not confirm ht$ 
view of its being here even an agglutination of 
because the supply of saliva had failed. The alga-cells, 
though fairly numerous, are not in large quantity when 
compared with the amount of nest-substance, nor are 
they regularly placed in layers as would be the case if 
agglutinated as suggested. Their somewhat scanty 
amount and their irregular position would be better 
accounted for on the theory of their being accidental 
constituents. In many sections debris of one kind or 
another mixed with the secretion is not iit all infrequent, 
small feathers being the most numerous. In the nest in 
question the alga was not present throughout, many 
sections showing none, others a little, the quantity vary¬ 
ing very much. The amount found may perhaps be con¬ 
nected with the feeding of the birds, and result from 
debris of food remaining in the mouth, and so mixed up 
with the secretion next produced. 

The nest-substance gave no micro-chcmical reactions 
that could connect it at all with cellulose, so that it 
could not be formed by the partial "digestion of the alga 
and regurgitation of the resulting matter. On the other 
hand, it did give very striking evidence of its close 
relationship with the body mucin described by various 
authors,^ and well known as a product of the animal 
body. The reactions obtained with the first material 
used (that from the Health Exhibition) were confirmed 
completely by the experiments made upon the nests from 
Kew. Jos. R, Green 

Physiological Laboratory, Cambridge 
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Mr. Adam .SKDOwrcK, M.A., Fellow and Lecturer ot 
Trinity College, Cambridge, has been nominated by the Presi¬ 
dent and Council of the Royal Society to be recommended for 
election by the Society on June 4, in place of the late T, R. 
I,ewis, one of the selected candidates, who died soon after the 
selection was made. 


Since our last week's note the eruption of Mount Etna W 
gone on increasing in violence. A correspondent of theSiantiatii 
sends some valuable notes on the progress of the eruption* 
Under date Catania, May 19, 8.40 a. m., he writes The. eiUp- 
tion of Mount Etna assumed alarming pr^ortions hut evening 
at 5 o'clock. Earthquake shocks were felt in all the communes 
in the immediate vicinity of the volcano. At ZafTeratO, where 
the shocks appear to have been al tended with upheaval of the 
soil, the disturbance is described as being «o severe that thy 
panic stricken inhabitants fled from the neighbourhood^ Jn the 
district of Bronte heavy showers of sand descended, and a 
gigantic column of thick black smoke was ^en to emerge firom 
the central crater of Etna, towaida the west** V* ro a.m* Ah 
eruption has occurred near Nicolosl, to the north'^west of Aloflite- 
grosso, quite as severe in chariteter as that of, 1883. ^ 

has b^un to stream down towards Kicolori, aeto^pafiied by 
severe .•shocks of earthquake* 10.55 In ,addi^ to ^ 
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to taken place in iwelf anotto -nne 
aWt A a.^. In Prince of Naples Mount, situated 
9 kilotekettes nord)-eait of Nlcolosi. This is one of the 
* nad * ttwhintolfw, ^rtcerly volcantCi hut ^hieh has hitherto been 
a» eah^usted’ The lava b running in two streams 
awards the open country. Repeated and very severe shocks of 
^ being fClt in the vicinity of Etna. 11.55 
A fthevt time ago a severe shock of earthquake of an undulating 
k^od sy«8 fslt. The eruption of Prince of Naples Mount is in- 
ei^ritlg In severity* The lava is running rapidly In a double 
stifeatn towards Kicolosi, to the great danger of the town. Panic 
among^ th^ Inhabitants.” **Nicolosi, May 19, noon. The 
eruption is assuming terrific pro^rartions. The lava has ad- 
vanced over 3 kilometres in 8 hours, continuing its course 
steadily towards Nicolosi. P'rom the central crater, where 
the eruption is still very active, the lava is flowing towards 
Moolegrosso. ” ** Catania, May 19, 2 pan, 'rha eruption 

threatens the destrnotion of the western portion of the Etna 
forests. East night several volcinic rents occurred between 
Nic^lost and Pedara. May 20- Eleven craters Ivave been 
opened, of which three have assumed enormous proportions. 
The lava is advancing rapidly. In some places the stream is 
200 metres broad. The central crater, however, emits only 
va]>our and cinders.” “ Nicolosi, May 20. Three of the 
craters are raging fearfully, emitting huge stones to a consider¬ 
able height, and the roar and tumult is terrible. The lava is 
advancing rapidly, but for the present it is uncertain what direc 
lion it may take, whether towards Nicolosi or Bulpasso. Sh >cks 
of earthquake stiII continue, but they are less severe in charac¬ 
ter. The craters are situated behind Moniezznno, in the valley 
between that place and Montenero. The people of the district 
assert that they can remember no eruption so sudden and alarm¬ 
ing as this has been. The scene is indescribable. The streams 
of lava are in some places more than 200 uietrei in width. Tlu- 
central crater on the summit continues to vomit lar,^e columns of 
smoke ; but from this, according to Prof. Silvestri, no danger is 
to be apprehended.” '‘Aciicalc, M ly 20. Last evening, 
through the night, and this morning, many shocks of earthquake 
were fall at Piediinonte, Acisantangelo, Linguoglossa, and Aci- 
rcale.” ^'Cntnnio, May m This morning, with a severe 
shock of earthquake, the volcanic orifice which was so active 
in 1883 was reopened.” “ Nicolosi, May 20. The activity of 
the central crater is increasing. Montegrosso is the principal 
site of eruptive force. Great alarm exists, among the inhabitants, 
and the houses most likely to be in danger are being evacuated. 
The local authorities are ort the spot.” On Sunday the eruption 
had greatly diminished, but on Monday morning it broke fortli 
with great violence, and a fresh crater sent out a stream of lava 
150 metres wide and 33 deep towards Nicolosi. On Monday 
evening the news v^as very disquieting. The violence of the 
eruption was then greatly increasing, and Nicolosi seemed 
docMCnad to destruction. The noise at a considerable distance is 
doicribed ns resembUng a continuous cannonade. 


At (he meeting of the Tatis Academy of Sciences on Monday, 
M. de Lesieps asked for the appointment of a committee to 
r«|K^rt Ort the alleged diflfcreace of sea-level on the two sides of 
the Isthmus of Panama. A similar objection to the Suez Canal 
saidi proved unfounded; and if the present objection 
also dispMod of, no locks would be necessary in the canal. 
Oltthe motto of Admiral Jurien de la Gravi^re, iVho suggested 
th«r to rito bo higher on one side of to l^hmus than 
b(i tootor,;to '^^^A ^ r^emd to to mts^ation and 
atobtiAiy toto Mtotima it U stated that to Teehnical 

to toto reforto toto <ittesr 

waitotody tot to*^^ ^ Ihstototable 

to p£ to Caad aoiiordto^^ to to" 

to ^ to to 



there will be no necessity to construct the Canal with locks; (he 
level of the two oceans ^ing the same. 

Ths committee for the celebration of the centenary of Arago 
will issue shortly an appeal for subscriptions to erect a statrte to 
the celebrated astronomer on the Place St. Jacques. A new 
boulevard will be opened in the direction of the meridian for 
connecting Paris and Montsouris Observatories. 

A COUNTY Scientific Society for Middlesex has been constb 
tuted, to which both ladies and gentlemen are eligible. The 
Right ffon. Viscount Enfield, Lord-Lientenaot of the county, 
has consented to be the President of Che Society; and the Ri^t 
Hon, the Karl of Crawford and Balcarres, the Right Hon. the 
Earl of Aberdeen, the Right Hon, the Marquis of Ripon, Prof. 
T, H. Huxley, Sir John Lubbock, Prof. W. H. Flower, Sir 
Frederick Abel, and Dr. Archibald Gelkie having intimated to 
the Provisional Committee their approval of the scheme and 
their readiness to become Vice-Presidents of the Society, were 
at the meeting constituting the Society elected to this office. 
The following gentlemen were elected members of the Council 
of the Society, the list to be subsequently increased ; — W. Lant 
Carpenter, Herbert Druce, J. K, Dunning, E, Fitch, G. 
Griffiths, R. B. Hayward, J. I^gan Lobicy, Rev. Dr. C. 
McDowall, Wm. Simpson, Rev. Dr. F. A. Walker, Rev. J. 
Crane Wharton, W. Mattieu Williams. It is intended that the 
Society shall hold monthly meetings (evening) from about 
October to May, and field-meetings during the summer months. 
Names of ladies or gentlemen desirous of joining may be sent to 
the Hon. Secretary, Mr. Sydney T. Klein, Clarence Lodge, 
Church Road, Willesden, N.W. 

The eleventh public annual meeting of the Sunday Society 
was held on May 22. Sir Henry E. Roscoe, M.P,, F.R.S., 
toiik the chair as President for the year. Mr. Mark H. Judge 
read the annual stateoienl, pointing out the progress that had 
been made during the year in accomplishing the objects which 
the Society has in view. Sir Henry Roscoe, in hU Presidential 
Address, quoted copiously from the utterances of past Presidents 
and of eminent men in all dejMirtments on behalf of the opening 
of museums, art galleries, and similar institutions on Sunday. 
Having had the honour, Sir Henry said, to serve on the Royal 
Commission on Technical Instruction, he had had full oppor¬ 
tunity of observing the effects of the Sunday opening of the numer- 
ou# museums, industrial, artistic, and scientific, which exist in 
Continental countries, and he stated that afterauch observations the 
unanimous conclusion to whicb the CommissionerB arrived was 
that the influence which the opening of these museums on Sun¬ 
day exerted, not only upon the industrial progress of those 
countries, but upon the moral and intellectual condition of their 
peoples, had been in the highest degree satisfactory. And so 
forcible was the evidence on this head then brought before them, 
that the Commis ioners placed a distinct recommendation at the 
close of their Report, to the effect that museums of art and 
science and technological collections in thU country should be 
opened 10 the public on Sundays, They point out in their 
Report that, in respect to museums, the peo^e of this country 
stand in a podtion of great disadvantage as compared with Con- 
tlneotal nations, and that to the influence of these collections, 
as regards the direct bearing they have on art and industrial 
training, is due much of the abundance of art resource so 
advantageous to many Continental industries and manufactures. 
Aluwst all these Continental art gaUeries and museums are 
openedto to publklr^ynn Sundays, and Sir Henry had yet to 
learn thxA pppe^tioh has been anywhere raised to this, or 
tot any loWtoctoto totunes hai^e there been introduced, 
tokiajr ^ to toto sc far OS it has gone-^ 

toa la 'ifffsgi way*^‘ 4 iaa had an ^he reverse of that 










: liy Ub opponents : museumB, ||a)lericSi iftwl 
UUkVUict hAVti bfiCA opein on Sunday# 'In thirteen towns for 
adtne yearis t?kh snch success that the oniy opposition in those 
IpWit# is one which does not show itself in public. The town 
ot Oidhatt is now trying the experiment of Sunday opening for 
four 'SuiwlaySi to-motrow being the second Sunday 5 and Sir 
HeUtfy had a letter from the Mayor of that important northern 
town,'stating that on* last Sunday crowds of well-behaved per¬ 
sons passed through the gallery, and that he is satished of the 
ittporiance and good influence of the movement. Sir Henry 
oonduded We challenjie the Sabbatarian party to be true to 
their own opinions, as we are to ours. We ask for more of 
what we say has been a blessing. '^J'hey refuse their assent on 
the plea that Sunday opening rr i» a curse. They show by 
their actions that they are only half believers in iheir ow’n state¬ 
ments. We challenge them to take a vote on the direct ques- 


Cuthbert Johnson j a : 

presented by Mr. ICehneth fofur' 

ffrattcAus /atera/iit) from North America, pr^nteifil by 
Ramsay Wright; two Wild t)ucks IAhos d&sth0s% ^tlA; ta¬ 
lented by Mr. G. Kdison; a Common Vipw 
British, presented by Mr. Percy K. Coombe; a Mhcwquc 
Monkey {Macoi^ 0fnamd(gm) fh>m India, deposited; 
Spotted Hyeenas {Hyana cromUi) from South Air^ Htttft 
{Machttes pugnax\ three Viperine Snakes ( 
inm), European, two Lion Marroosets a Spotted 

Cavy {Orh^^enys paca), two Ariel Toucans (J^Amp^iOf arkf), 
two Crested Curassows {Crax ali€ior\ a Zenaida Dove 
amabilis) from Brazil, purchased ; four Bernlcle Oewe 
ltuc0psis\ European, received in exchange; a Gayal {BiUi 
frontalis\ an African Wild Ass {Equus txniopus\ a Japanese 
Deer (Cervus siAa)^ bom in the Gardens. 


tion as to whether those museums and galleries now open 


should remain open or not.'* The meeting authorised the Ot/E ASTEONOAf/CAJL COLUMN 


Committee of the Society to send a memorial to if. R. H. the 
Prince of Wales, requesting that in the interest of the com¬ 
munity the Colonial and Indian Exhibition should be opene<i on 
a few Sundays by free tickets. 

Mr. Edgau CrookshaNK writes, with reference to our article 
on the Royal Society soir/e last week, to say that by a slip the 
exhibition of micro-photographs and preparations of Bacteria 
were assigned to his friend Mr. Cheshire. I'he collection of 
photographs was exhibited by refpiest, and represent many 
months' work in endeavouring to overcome the difficulties of 
obttuning satisfactory results with the use of high powers 
(t-a5th, i-i8th, and i-i2th, o.i.). In many cases of preparations | 
of Bacteria, such as cover^^lass preparations^ and especially the 
so-called impresswn-pnfaratiom^ and particularly where there is 
much detail, Mr. Crookshank maintains tliat photography is the 
only satisfactory means for obtaining an accurate picture. In such 
cales photography excels in affording us absolute faithfulness. 

The hybrid trout reared at the South Kensington Aquarium 
from the ova of the sca trout, .V, truUa, impregnated with the 
milt of the common tiout, S^/ario, in December last, show un¬ 
mistakable signs of hardihood. Comment has been made pre¬ 
viously in this journal upon the subject, as the facts adduced 
evidence the capacity of ^ahnonidte to give ova without descend¬ 
ing to the sea. There has been a much less percentage of 
mortality nof only amongst the ova but the fry. At the present 
time they are located in a special pond at the Delaford Park 
Fishery belonging to the National Fish Culture Association, 
where they continue lo thrive exceedingly well. They were 
encouraged to feed after losing iheir sac sooner than other 
species of fry ; and without exception are growing rapidly. 

On Saturday last 12,000 Severn salmon frj’ were turned into 
the River Dee. The ova were spawned by the Severn Fishery 
Board, and hatched out by the National Fish Culture Associa¬ 
tion. A large number of the same species will be deposited 
this week in the Severn, having been reared at South Kensington 
for this purpose. 

The addition# to the Zoological Society’s Gardens during the 
past week include a Rhesus Monkey (Afacanes r^fstfs) from 
IndiR, presented by Capt, Boyle; two Squirrel Monkeys 
{CAtysofkrix stiurea) from Brazil, presented by Mr. George 
XJddell; a P^-tallcd Monkey {Macatus nemestrinm) from Java, 
presented by Mrs. F. E. A. Prince; three Speckled Terrapins 
XCkmmys guU&ta\ seven Painted Terrapins \ckmmys pktn)^ a 
^cnlptu^ Terrapin {CUmmys ins(ulpfa\ eleven Striped Snakes 
sirtaln)^ three Ribbon Snakes {Ths^mtm 
aeven Dekays Snake# (Ischmgnatkm four 

GnW8 $Bipikea {Cyct^^U vernoUs) foom North America, pte- 
aented bp Mr# Sahmel Cncman, CM,Z,S,; three Spa^ 
Tm^tns prerated 1 ^ Mr. 


The Hkuometkr of the Yale College Observatory. 
—From Dr. Elkin’s report of the work done during the year 
ending June i, 1885, we learn that the principal object of re¬ 
search has been the iriangulation of the Pleiades, to which work 
the heliometer was devoted from September 188410 March 1885* 

It was originally intended to connne the Investigation to the 
starK mea-sured at Konigsbetg and to carry out only one method 
of triangulation. The hcheme has been extended, however, lo 
include all the stars in the Bonn Durchmmiertm^y within certain 
limits, down to magnitude ^‘2, making sixty-nine stars in all, 
and also to obtain a determination of the relative position# of 
the stars which should be strictly comparable with the 
berg work, viz. measurement of distances and angle# of position 
of the stars from Alcyone. The observations have all been 
reduced provisionally ; the final reduction cannot be undertaken 
until the results of the meridian observations of the end stars 
of two zones serving to determine the scale value and zero of 
position have been received from the observatories which have 
consenteil to make them. Measures of the moon from neigh¬ 
bouring .stars have also been made on Ihirty-six night# near rbe 
first and la^t quarters, nnd the diameter of the moon haj# been 
measured at opposition on seven occasions, Observations have 
also been made of the diameter of Venus, the outer ring of 
Saturn, and of Titan referred to its primary. It is now proposed 
to devote the heliometer lo systematic investigations in stellar 
parallax, and, judging from the results which have been obtained 
by Gill and Elkin at the Cape, we may expect that most valu¬ 
able work will be done in this direction with the heliometer at 
Yale College also. 

Eclipse of Jupiter's Fourth Satellite.— Mr. Marth 
pointed out some two years ago, in a paper read before the 
Royal Astronomical Society [Montkh Notices^ vol. xliv, pw RAl), 
the importance of observing those eclipses of the fourth satemte 
of Jupiter which commence or end a series, in order to obtain 
data for correcting the tables. A slight error in Utitode sbqtws 
itself very strikingly on such occasions in the duration of the 
eclipse. Such observations are unfortunately very rarci the 
Greenwich eclipse observations from 1836 to 1883 not afibiding 
a single instance of an observation which will assist in correctW 
the latUuile. Mr. John Tebb^tt, Windsor, New South Wales, 
noticing that two of the last eclipses of the cyde ju« cloard 
were visible in New .South Wales, drew attention to these facts 
in the Syc/ney Morning iltrM iox March ay. We lera Hra a 
communication in the number for April x of the same papetthat 
Mr. Tebbutt was successful in his own observations of the phe¬ 
nomenon. The disappearance of the satellite took pJace at 
t4h. 34a. Windsor mean time, or 1510. 43#. b^pn iYit 
time given in the NmsHttU AltHomac* The reanpe^noe, on the 
contrary, was Sm^ 35s. hUi the duration thus being 3i|m. 
longer than the predicted time. Mr. Eorall, at Sydney, ndted 
that the satellite had dlfeiUly disappeared when ae bran ^ ^ 
observe, quite six mlAntOs hdbre Mr. Tebhutt lost of }t/, 
Mr. Tebbutt was rayhioed, howe^ert of the aCcniney of hta 
now observation. , , ^ 

tonr, Phelp., Kew Vedk. 4lK»*ored A:bri|^ MtMt«« «ti# *4, :! 
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kS7!X0if0UT€Al. PHENO*fENA FOR TffE 
WEEK .1886 MAy y>~yUNE s 
!C)i« reckoning of time tht civU commencing at’ 
(Keenwich ikieBa midnight, oqmttlng the hours on to 24, 
ii Il 4 ^ Mptoyed.) 

4 i itrttmtfick m May 30 
5ain«; souths, iih* 57m. 157s.; sets, aoh. 2m. \ 
Aon* on meridian, 21^ 48' N«; Siderem Time at Sunset, 
iflfhi 35m, 

Mnon (New on June 2) rises, ah, 37m.; souths, gh, aom.; sets, 
s6h, 14m, i decl. on meridian, 7* 36' N, 
fffauwi 

Meirmiry 
Venos 
Mars 
Jupiter.,. 

Saturn .. 


RiSM 

Southa 

SeU 

k. m. 

h. 01. 

fa. m. 

3 30 . 

10 58 .. 

. 18 36 

1 22 

- 9 5 » 

. 15 48 

n 57 * 

. 18 35 •. 

I 13' 

12 57 . 

19 IS -- 

I 33 ' 

5 SO . 

. 14 1 .. 

. 22 12 


n«cl. on meridiu 

17 39 N. 

7 43 N. 

6 44N. 

2 ^ N. 
22 46 N. 


May 

30 

Jun» 

4 


Indicates that tha Mttinis is that of the following; mornins. 
h, 

1 ... Venus in conjuncticm with and 1^ 18' north 

of the Moon. 


10 ... Saturn in conjunction with and 4*' 
of the Moon. 

VariahU Stars 


' north 


Star 

R.A. 
h. m. 

Decl. 

. 8i 16 N. . 

h. 

m. 

U Cephei ... 

... 0 52 2 . 

.. May 30, 2 57 fu 
June 3, 1 n m 

S Cancri 

... 8 37-4 . 

19 17 N. . 

. May 3t, 22 

12 m 

S Bootis 

... 14 19-1 . 

. 54 20 N. . 

. June 2, 

M 

S Librm 

... 14 54 9 . 

. 8 4S. . 

.. May 30, i 

16 m 

U Coronre ... 

... IS 13-6. 

.3* 4 N. . 

■ M 31, 3 

34 ^ 

R Herculis ... 

... 16 rt . 

.. 18 41 N. . 

.. June 2, 

M 

U Ophiuchi... 

... 17 10*8 . 

. I 20 N. ... May 31, 3 
and at intervals of 20 

2 m 
8 

K Sagittarii... 

... 17 40*4 • 

■ *7 47 S. 

..June 5, 2 

20 Af 

W 

... 17 57-8 . 

• »9 35 S. . 

.. M 2, 21 

30 m 

U Sagittarii... 

.. 18 25'2 . 

. 19 12 S. . 

.. M I, 21 

40 Af 

d Lyrm*. 

... 18 45-9 . 

■ 33 «4 N. 

. M It 2 

35 M 


M signihes maximum ; m minimum. 

Mtieor Shomtrs 

The shortnes** of the nights at this season of the year greatly 
interi'Cres with meteor observation, and no great ])eriotlicaI 
shower occurs at this time. Meteors from the following radiants 
amongst others have been observed. Near Cor Caroli, R. A. 
2b6*, Decl 39* N. ; near t Coronce, R.A, 240’', Decl. 35“ N. ; 
near J 9 Dyrac, K.A,. 280®, Decl 29® N. ; near k Lephei, R,A. 
289-, Decl. 8o® N. 

Stars witk /ttfoar^ad/e Sy^tra 


Name of Sur 
407 Biroungham ... 

DiM. 4'17**324I ... 

Aig, Oeltsen 17681 

D.M.t43*2890 ... 
438 Birmingham ... 
4^ Bifinii^ham ... 

S® Lyrse. 

R X^se. 

222^* ScfajeUtnip 


R.A. iS86'o 
h. m. s. 

17 14 3 

17 30 49 

, 18 I 7 

18 3 21 
18 38 51 

18 43 43 

18 JO 30 
. 18 51 52 
tS 58 18 


t)ecl. t686'o 


2 

17 

21 


IS '4 N. 
ri N. 


11 ;il 


i6'3 S. 

26'3 N. 
S07 N. 
8 2 0 S. 
36 45-2 N, 
43 47‘8 N. 
5 51-28. 


Type of 
spectrum 

in. 

ni. 

Bright 

lines 

nr. 

IV. 

IV. 

nr. 

\iu 

IV. 


GEOGRAPHICAL NOTES 

Ik bj* presidenliul address at the annual meeting of the Royal 
' " ' ' Bpclttty on Monday, the Marquis of Conw, 


renstw tb tlhf muttUr of geographical education^ said that the 
, qtdted id the Subject by the Society's recent action has 

hMieo the etpectatioa that the will oon^ 

it ta|l 4 te^ ste, e t^waide encouraging im- 

wi th4 ppulthm of geqgtuphy in schools mwi JJeSver- 
sKlfi b that Council have felt enopnrhged and 

^ the 44he2ae further* Tito ^upa^al 
ntode^oertaln eeggetoloni M 

4 ]® sii'ltf pto4 
imieB{(estM to 


the appotmmeat of a lecturer in geography to deliver, courses 
where the Council may direct* In this matter the Council will 
take suitable steps to obtain the co-operation of the Universities 
of Oxford and Cambridge; In Older st|ll further to encoutoge 
the scientific study of geography at the Universities, the Com¬ 
mittee suggest that a prise or trayelUng scholarship be ^en 
every alternate year to a student who has shown marked anility 
in geographical subjects, and who may desire to visit one of the 
less*known districts of Euri^pe, or the Mediterranean or Bla^ 
$ea shores, and any results be communicated to the Society. 
One or other of the annual grants which are at the Society's 
disposal might be devoted to this puq>ose. Another suggestion 
is aimed at reaching the intelligent middle and working classes 
through the medium of the University Extension Scheme. For 
this purpose a small annual grant is proposed. Another is that 
a m^al be given by the Society to the student reported by the 
examiners to have done best in physical geography in the first 
part of the Natural Sciences Tripos (Honours Examination). 
And finally, in order that all cla3se'‘ of schools may be reached, 
it is proposed that prises be offered for competence in geography 
to the students at the various training-colleges, “Here we 
reach the fountain-head of education, and if we can secure ade¬ 
quate attention to geography in the institutions which send forth 
yearly troops of teachers to our Board and elementary schools, 
the &ciety will have accomplished much. It is evident, then, 
that the Society has already accomplished a great deal The 
mind of the public has been aroused and greatly enlightened on 
the subject; our best schools and Universities have expressed 
their wtlUngness to co-operate os far as possible in carrying out 
improvements ; and there can be little doubt that our proposed 
further action will bring results which the Council and all in¬ 
terested in geography have long desired." 

In a paper contributed to the Bulletin of the Moscow Society 
of Naturalists (1885, No. 2) M. Smirnoff continues his most 
valuable delimitation of the vegetable 2ones of the Caucasus, 
which forms an introduction to a flora of the vascular plants of 
the region. He subdivides Transcaucasia into several zones, 
the central zone extending east to the meridian of Shemakha. 
This limit does not correspond to any orographical features, but 
separates from the remainder of Transcaucasia the region sub¬ 
ject to the influence of the Caspian Sea. The littoral of the 
Black Sea in Transcaucasia is distinguished fro n the rest of the 
region by high winter temperatures. As far as lat. 44* N., and 
even at an altitude of 150 metres, the winter is as mild as in 
Provence or in Central Italy, only the setting in of warm 
weather in spring being a little later. But as soon as the chain 
is crossed we find a rapid decrease of the winter temperature, so 
that Yckaterinodar, on the northern slope of the chain, although 
only 20 miles further to the north and I** of longitude more to 
the east than Novorossiysk, has an average temperature during 
December and January 4* lower. Baku and Lencoran have 
winters very much like those of the Venetian littoral, but 
Dcrbent shows a sudden decrease of 3**5 of temperature in 
January, probably due to the influence of ice gathering in the 
northern part of the Caspian Sea, while Petrovsk, only 70 miles 
further north on the same coast, shows a further sudden decrease 
of temperature in January. The ranges of the monthly average 
temperatures of different places show a still greater difference of 
climate. Thus, on the Bkck Sea coast, south of lat. 44* N., 
and even at Kutai'i, the difference between the warmest and the 
coldest months docs not exceed 18® to 19®; it is the same as at 
Trieste and Athens, But in Ciscaucasia it reache-i 25®, and on 
the Caspian littoral it varies from 22*^*4 at Baku to 29^’8 at 
Petrovsk. It is still greater on the Armenian plateau (30* to 
35®); while in Central Transcaucasia it is generally less than 
25®, and rapidly diminishes with the altitude of the place, 
reaching no more than I9®‘5 at ^Sliusha. These few data, to¬ 
gether with a map of isotherms prepared by M. Smirnoff, give a 
broad general idea as to the climatic conditions of the Caucasus, 
and the cotttequent distribution of different regions of vegetation 
through the country. 

TELESCOP/C OBJECTIVES AND MIRRORS: 
^ THEIR PREPARA TION AND TESTING ^ 

r w:ou]d probably lend an additional interest to a technical 
siwjecc h^ as I have to bring before you to-night, could I 
pirefi^ Kiy d««4ripUon of the prooesse* now employed in the 
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* tcMcrvoUon iit tdeicapic objectives by a :short historical acccmnt 
cif nrhat has been attempted and achieved in die past, but time 
will not permit. 

A very few words, however, on the history of glass manu¬ 
facture are necessary. 

As I pointed out last Saturday afternoon, Dollond's brilliant 
discovery,' which afforded a means of achromatizing objectives, 
rendered poa^ibIc their construction of greater sise and perfec¬ 
tion than formerly, provided suitable material could be obtained. 
But the chromatic errors being removed, faults in the material 
hitherto tnasked by them were delected, and it was not until 
after many years that Guinand, a lowly but gifted Swiss peasant, 
succeeded in producing glass disks of a considerable size and 
free from these defects. 

The secrets of his process have i>cen handed down in his own 
family to M. Feil, of Paris (one of his descendants), and aKo 
through M. Hontemps, who for a time was nssoci.tted with 
Guinand’s sOn, and afterwards accepted an invitation from Messrs. 
Chance tiros, and Co., of Birmingham, to assist them in an 
endeavour to improve that branch of iheir manufacture. Only 
these two houses, so far as [ am aware, have succeeded in 
manufacturing optical disks of large size. 

Testimr of Optical Glass. —I.et me here say a few words re¬ 
specting the testing of glass ; I mean of the material of 

tne glass, quite apart from the optician’s work in forming it into 
an objective. When received from the glass manufacturer it is 
sometimes in this state, roughly polished on both sides, and 
sometimes in this, in which as you sec there are small windows 
only, facets as they are called, polished on the edges. In case 
of lenses for telescopic objectives, it is always well to have them 
roughly polished on the sides, to avoid the chance of having to 
throw away a lens after much trouble and labour has been spent 
on it. 

There are only three distinct ix)inls to be looked to in the 
twtiug of optical glass : (i) general clearness and free^lom from 
air-bubbles, specks, pieces of ** dead metal,*' &c, ; (2) homo¬ 
geneity ; (3) annealing. 

The first is the least important, and needs no instructions for 
detection of defects, any one can see these. The second is much 
more important, end much more difficult to test. 

The best test for homogeneity is one somewhat equivalent to 
Foucault's test for figure of concave mirrors. 

The disk of glass should be either ground and polished to 
form a convex lens, or if that be not convenient, it should be 
placed in juxtaposition with a convex lens of similar or larger 
size, and whose excellence has been established by previous 
exporience. 

The Jens or disk is then placed opposite some small 
brilliant light, n small gas flame generally suffices, and at such a 
distance that a conjugate ftx:us is formed at other side and at a 
convenient distance. When the exact position of this focus is 
found, the eye is placed as nearly as possible so that the image 
of flame is formed on the pupil. On looking at it with the 
eye in this position, the whole lens should appear to be ** full of 
light ” ; but at the slightest movement to one side the light will 
disappear and the lens appear quite cUark. If the eye be now 
passed slowly backwards and forwards between the p jsition 
showing light rind darkness, any irregularity of density will be 
most easily seen. 

Of cout^e, like everything else, some experience is neces- 
sarv, 

The rationale of this is very obvious. When the eye is placed 
exactly at the focus of a perfect Jens, ihe image formed on the 
pupil IS veiy small, and the slightest movement of the eye will 
cause the light to appear and disappear. If the eye be not at 
the focus, the pencil of light will be larger, and consequently it 
will require a much weatcr movement of the eye to cause the 
light to disappear. Now if any portion of the lens be of a dif¬ 
ferent density to the general mass, that portion will have a longer 
ora shorter focus ; consequently while the light flashes off the 
general area of the ]en« quickly, it still remains on the defective 
portions. 

By imitating this arrangement and substituting a camera for 
the eye and forming the focits of a small point of light on the 
Btpp of the lens, I have suoceeded in photographing veins in 
gw, and sometimes have found this useful as a record. 

thg^point—that of proper annealing—is easily tested by 

Fwwall^kstlteusual plan is to hold them between the 
eye and a poleissing pinion, such as a piece of glass bla^ned si 


back or a japanned sbrfaoe, and look at/0tein, throt^h , 

using 08 an analyser a Nicol ^sm. . 

Larger sizes, which are potUhed on the surfaces, can bo wo™ 
easily examined. It U difficult to desoribe the appearanocs, but 
I will put a few disks into the lantern polariscope and eodewrw 
to point out what amount of polarisation may safely be permitted 
in disks of glass to be used for objectives, 

The composition of metallic mirrors of the present dgy dilwW 
very little from that u.zed by Sir Isaac Newton, Many and dif¬ 
ferent alloys have been suggested, some including silver or nickel 
or arsenic; but there is Jiltle doubt that the beat alloy, taking 
ail things into account, is made with 4 atoms of copper* and, 1 
of tin. which gives the following proportions by weight t copper^ 
252, tin, 117*8. 

Calculation of Cwrz'rj. “Haying now obtained the praoer 
material to work upon, the first thing necessary is to calctwtc 
the curves to give to the lenses, in order that the objectivCp 
when finished, may be of the required focus, and be properly 
corrected for the chromatic and spherical aberrations. 

As this lecture is intended to deal principally with the tech¬ 
nical details of the process, I do not intend to occufiy your time 
for more than a few moments on this head, nor Indeed it at 
all necessary. In my lecture last Saturday I explained the 
principles of achromatism, and in many published works full 
and complete particulars arc given as to the calculation of the 
curves—particulars whidi are sufficient, and more than sufficient, 
for the purpose. 

Much has been discussed and written concerning the calcula- 
lion of cui-vcs id oJjject ves, and much care and thought has b^n 
bestowed by mathematician'^ on this subject, and, so far as the 
actual constructors are concerned, a certain amount of veil is 
thrown over this pari of the undertaking, as if there were a - 
secret involved, and as if each had discovered oome wonderful 
formulsa by which he was enabled to calculate the curves much 
more accurately than others. 

I am sorry to have to dispel this illusion. IVacticaily the 
case siandz thus. The calculation of the curves which satiafy 
the conditions of achromatism and desired focus is a most simple 
one, and can be performed by any one having a very slight al|jo- 
braical knowledge in a few minutes, provided the refractive in¬ 
dices and dispersive power of the glass be known. Both Messrs. 
Chance and Feil supply these data quite sufficiently accurately 
for small-size objectives. Speaking for myself, I am quite con¬ 
tent to take the figures as given by these glass manufacturers for 
any disks up to 10 inches in diameter. If over that ^ize, 1 grind 
and polish facets on the disk and measure the refractive and 
dispersive powers myself. 

The calculations of the curves required to eatisfy the condi¬ 
tions of spherical aberration are very troublesome, but fortu¬ 
nately these may be generally neglected. 

Some years ago the Royal Society commisrioned one of its 
members to draw up tables for the use of opticians, giving the 
curves required to satisfy the conditions of both corrections for 
all refractive and dispersive indices, 

A considerable amount of labour was expended on this work, 
but in the end it wa'i abandoned, for it was found that the cAteu- 
lation of these curves was founded on the supposition that all 
surfaces produced by the opticians were truly spherical; whil^ 
the fact IS, a truly spherical curve is the exception, not the rule; 
The slightest variation in the form or figure of the curve will 
produce an enormous variation in the correction for opherk^ 
aberration, and it was soon apparent tliat the final coTrectlon fior 
spherical aberration must be left to the optician and not to the 
mathematician. Ohjeci-glasm cannot bi made on pater. When 
1 tell you that a sensible difference in correction tor spherical 
aberration can be made by half an hour's polishing, correapoxid* 
ing probably to a difference in the first plwe of decbnols in nuUl 
of the curves, you will see that it is ptaettcaUy not necessaiy to 
enter upon any calculation fot spherical aberration. We know 
about what fonn gives an app^ltnate correction; we atihere 
nearly to that, and the real; is done Iw figuring of the surface, 

Tu illustrate what 1 mean. 1 would m quite willing to under¬ 
take to alter the curves of the crown or flint lens of my of mf * 
objectives by a very .lanze quantity, ijticreasihg one end decteas-^ 
ing the qther so os to sUH ai^y the cnDdUions of 
but introducing iheomtideUiy a lan^ aotoont of n^ive; qr 
negative spherM aberaationj and yet to make out oftlto 

i am now 

kuKul to go nitore i^o the 
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4 ^^ it h kOfAefimcfl poa^ible to mtk« a better objecttve 
from ttte curves which give a true correction for 
ahcitatioiL and correcting that aberration by hguring, 
fmetthan if the strictly theoretical curves were adhered ta« So 
w# th^i as any calcnfation is requiredr the ordinary formulae 
in the teat-hooks may be oonside^ amply sufficient. 

liavjing now determined on the carves, we have to consider 
ifhe vaidoua processes which the glass has to undergo from the 
tisnn it U received in this form ftom the glass manufacturer to 
when it is turned out a hnished tmjective. 

^e work divides itself into five distinct operations ; (i) 
rough ^ndiog ; (2) fine grinding ; {3) polishing ; (4) center- 
ing; figuring and testing. 

(i) The rough grinding or approximate shaping of the glass 
U a very simpte process. The glass is cemented on a holder, 
and b held agamst a revolving tool supplied with sand and 
water, and of a shape which wiU tend to abrade whatever por¬ 
tions are necessary to be removed to produce the required 
curves. These diagrams will illustrate the various operations. 

(a) Fine grinding. The tools used for fine grinding are of 
this form, and are made of either brass or cast iron. I prefer 
cast iron, except for very small sises. They are grooved on the 
face, in the manner suggested by the late Mr. A. Hoss, in order 
to allow the grinding material to properly distribute itself. 

If two spherical surfaces be rubbed together they will, as 
may be supposed, lend to keep spherical; for the spherical is 
the only curve which is the same radius every part of its surface. 
If fine dry abrading powder be used between, the same result 
will be obtained ; but, if wet jwwder be used, the surface will 
no longer continue spherical, but will abrade away more on the 
centre and edge than in the zone between. It was to meet this 
difficulty that the Intc Mr. A. Ross devised the idea of the dis¬ 
tributing grooves. The fill'? grinding process is the first of the 
series which calls for any skill on the part of the operator. 

That the modtts operandi of the grinding be the more easily 
understood, let me explain the principle of the process in a few 
wordc 

When two surfaces of unequal hanlness are rubbed together 
with emery powder and water between the two, each little 
paritole of the powder is at any given moment in either of these 
conditions: (a) embedded into the softer surface ; (<J) rolling 
between the two surfaces; (r) sliding between the two 
surfaces. 

Those particles which become cnil^cdded in the softer material 
do no work in abrading it, and but little in abrading thehai’dcr. 
They generally consist of the finer particles, and are kept out of 
action by the coarser which are rolling or sliding between the 
suriaoes. Further, those that are purely rolling do little or no 
Work. The greater part of the work is performed by those 
particles whi^ are facetted and which s//d/ between the two 
surfaces. 

As the grinder is always of a much softer material than 
the glass, there is much more friction between the grinder and 
these particles than between the glass and the same particles, 
and therefore they partially adhere to the grinder and are carried 
by it acro'^s the face of the glass, This being so, it is now easy 
to jjerceive what the best conditions for rapid grinding are. Not 
too little emery, for then there will not be enough of abrading 
partlolea ; not too much, for then the panicles wul roll on each 
other and tend to crush and disintegrate each other instead of 
abrading the glass, but just sufficient to form a .single layer of 
pfutldes between the grinder and the glass surface. 

In the griodtnjg of the small lenses, 1 mean up to 5 or 6 
inches diameter, it is usual to carry out the entire grinding pro- 
cesm by henid; above that siee \yy machinery. Sitrfaces up to 
le Or even 15 inches can be ground by hand; but the labour 
hecomet severe^ and A>r my part 1 am gradually reducing the 
site, for which the hand grinding U used, as 1 find the machine 
work more cotiat^Dt in its efiects. 

Tim teacihiheryhsed Is the same as that employed fpr the 
]tell*htng operation, and 1 idiaU describe it muler that head 
further oti. * 

la the fine grinding operation by hand, the glass is usually 
oemefite4 dn td a homer of this form, having (for amalier siies) 
thite floM to whkl> lens is attacMi and this 

heldo^.ttetug eotetted to a spudor nose on M of a screwed 
te j^^flporv The qpeiBtor, haviM epj^ied the proper quantity 
hets^een m grinder and the pro" 
fOfteer oter the fiu e set of paoidfar , 
m OhdOwactei^ of which he Vglie^ ] 


ing to circumstances, at the same time tliat be changes his 
position round the post every few seconds. . . . 

Although, as I have shown, the harder material is abraded 
vew much more than the softer, yet the softer (the grinder) 
suffors considerable abrasion as well as the glass, and the skill 
of the operator is shown by the facility with which he is able to 
bring the glass to the curve of the grinder without altering the 
curve or figure of the latter. 

It is even possible for a skilled operator to take a lens of one 
curve and a finder of, say, a deeper curve, and by manipulation 
to produce a pair of surfaces fitting together, and of shallower 
curves than cither. 

Mmsuremenf 0/ Mr Curvts, —Tn the early stages of grinding, 
gauges of the proper radius, cut out of sheet brass or sheet steel, 
are used for roughly testing the curves of the lenses ; but when 
we get to the finer grinding process it is ncce'^sary to have 
something much more accurate. 

For this purpose a spherometer is used. It is made in various 
forms, generally with three legs terminating in three hardened 
steel points, which lie on the glass, and a central screw with fine 
thread, the point of which can be brought down to bear on the 
centre of the glass. In this way the versed sine of the curve for 
a chord equal to diameter of circle formed by these points 
measured, and the radius of curve can be easily calculated from 
this. 

I do not find the points satisfactory for regular work, They 
are apt to get injured or worn, and for ground surfaces are a little 
uncertain, as one or other of the feet may find its way into a deep 
pit. This particular spherometer has three feet, of about half 
an inch long, which arc hardened strcl knife-edges forming three 
portions of an entire circle. In using this it is laid on the surface 
to be measured, and the screw witb raiciometer heorl is turned 
till the point is felt to touch the surface of glass. This scale and 
head can then be read otf. The screw in this instrument has 
fifty threads to the inch, and the head is divided into too parts, 
so that each division is equal to of an inch. With a little 
practice it is easy to get determinate measures to iV of this, 
or jTrlro of an inch, and by adopting special precautions even 
more delicate measures can be taken, as tar probably as 
i<rTAia-T7 or troVffft of an inch, which I have found to be prac¬ 
tically the limit of accuracy of mechanical contact. 

To give an idea of the delicacy of the instrument, I bring the 
screw firstly into contact with the glass. Now the screw is in 
good contact; hut there is so much weight still on the three feet, 
that, if 1 attempt to turn it round, the friction on the feet oppose 
me, and it will not stir except 1 apply such force as wUl cause 
the whole instrument to slide bodily on the glass. Now, how¬ 
ever, 1 raise the whole instrument, taking care that my hands 
touch none of the metal-work, and that the screw be not dis¬ 
turbed. I lay my hands for a moment on part of the glass 
where centre screw stood, and thus raise its temperature 
slightly, and on laying the spherometer back in the same place, 
you now see that it spins on the centre screw, showing h">w 
easily it detects what to it is a large lump, caused by expansi m 
of the glass from the momentary contact of my hand. 

Flexure .—One of the greatest difficulties to be contended 
with in the polishing of large lenses is that of flexure during 
the process. 

It may appear strange that in disks of glass of such consider¬ 
able thickness as are used for objectives, any such difficulty 
should occur; hut a simple experiment will demonstrate the 
ease with which such pieces of glass can be bent, even under 
such slight strain ai their own weight. 

We again take our spherometer and set it upon a polished 
surface of a disk of glass of about inches diameter and f inch 
thick. I set the micrometer head as in the former experiment 
to bear on the glass, but not sufficiently tight to allow the instru- 
roentto spin round. This has now been done while the glass, 
as you see, Is supported on three blocks near tU periphery. I 
now place one block under the centre of disk and remove the 
others thus, and you see the instrument now spins round on 
centre screw. 

It is thus evident that not only is this strong plate of glass 
bending under its own weight, but it is bending a quantity easily 
measurable by this instrument, which, os I shall presently .show, 
16 quite too coarse to meitsnre sueh quantifies as we have to deal 
with >h objectives* 

After this experiment no suiprlse will be felt when I say that 
ft h necewaCy to spe^l Precautions in the Hupportiftg 

of 4ilks daring the process of poUshing, tq prevent danger ^ 
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ItexUrfe; of course if the disks are |X)U8bed while in a state of 
ilexnre) the rewiJtjjig surface will not be true when the cause of 
iluure is removed. 

For smalbuzed lenses no very si^ecia) precautions are neces¬ 
sary, but hir all sizes over 4 inches in diameter 1 use the equili¬ 
brated levers devised by my father, and utilised for the 6rst time 
on a large scale in supporting the 6-foot mirror of T-ord Rossers 
telescope. These have been elsewhere frequently described, but 
1 have a smalt set here as an example. 

I have also sometimes polished lenses while floating on 
mercury. This gives a very beautiful support, but it is not so 
convenient, as it is difficult to keep the disk sufficiently •steady 
while the polishing operation is in progress without introducing 
other chances of strain. 

So far I have spoken of strain or flexure during the process of 
working the surface ; but even if the surface be finished abso¬ 
lutely perfectly, it is evident from the ex|>eriment I showed you 
that very large lenses when placed in their cells must suffer con¬ 
siderable flexure from their own weight alone, as they cannot 
then be supported anywhere except i*ound the edge. 

I'o meet this I proposed many years ago to have the means 
of hermetically scaling the tube, and introducing air at slight 
pressure to form an elastic support for the objective, the pressure 
to be regulated by an automatic arrangement according to the 
altitude. My attention was directed to this matter very pointedly 
a few years ago from being obliged to use for the V^ienna 27-incn 
objective a crown lens which wus, according to ordinary niles, 
much too thin. 

I had waited some years for Ibis disk, and none thicker could 
be obtained at the time. '1 his disk was very pure and homo- 

eneous, but so thin that, if offered to me in the first instance, 

would certainly have rejected it. Great care was taken to 
avoid flexure in ine working, but, to my great surprise, I found 
no difficulty whatever with it in this respect. This led me to 
investigate the matter, with the following curious results. 

If we call/the flexure for any given thickness /*, and f* the 

/ 

flexure for any other thickness then^z — for any given 

load or weight approximately. But as the weight increases 
directly as the thickness, the flexure of the disks due to their 
own weight, which is what we want to know, may be expressed as 

/' /'■ 

Let ns now consider the eifecl of this flexure on the image. 
In any lens bent by its own weight, whatever part of its surface 
is mode more or less convex or concave by the bending has a 
corresponding part bent in the opposite direction on the other 
surface, which tends to correct the error produced by the first ' 
surface. This is one reason why reflectors which have not this 
second correcting surface are S3 much more liable to show I 
strain than refractors. If the lens were infinitely thin, moderate 
flexure would have no effect on the image. The effect increases 
directly as the .thick ness. If then the flexure, as I have shown, 
decreases directly as the thickness, and the effect of that 
flexure increases directly as the thickness, it is clear that the 
effect of flexure of any lens due to its own weight will be the 
same for all thicknesses; in other words no advantage is gained 
by additional thickness. 

This has reference, of course, only to flexure of the lens in its 
cell after it has been duly perfected, and has nothing to do with 
the extra difficulty of sup^ning a thin lens during the grinding 
and polishing processes. 

rotishwg ,—The polishing process can be, and is often, con¬ 
ducted precisely in the same manner as the grinding, except that 
the abrading powders used (oxide of iro;i, rouge, an oxide of tin, 
piitty^powder) is of a finer and softer description, and the Surface 
of the polishing tool is made of a softermaterialthan the metallic 
grinder. 

Very nearly all my polishing is done on the machine 1 shall 
presently describe ; but before doing so, I will, with your per¬ 
mission, say a few words on the general principles of the pomh- 
ing process. Various substances are used for the face of the 
pdiaher—fine cloth, satin or paper, and pitch. Pitch poasesses 
two important aualities which render it pefculiarly suitable for 
this work, and it is a curious fact that we owe Its application for 
this purpose to the extraordinary perspicuity of Sir Isaac Newtott, 
who we may fairly say was th^ first to produce an optically 
perfect sorfat^j, and that that maleriai is not only stiU for 
the ptiipose, but is, as for as X know, the only substance whi^ 


possesses the peculkr ttenemary tofolfll the 

conditions. With skifi ahd om, moderately good larfaaes caiit 
be obtained from cloth jpolhihem'; hat It is easy t6 see ndiy they 
can never be perfect. There is a certain atnouat of elasticity ifr 
cloth and in its ** nap/^ and thete is consequently a tendency’to 
round off the surfaces of the j^ts leu by the gtMlog powder, 
and to polish the bottom or floor of these pits at the same time 
as the upper surface. It is ea|w to show mathematically that 
any process which abrades the doors of the pits at fhe same tUno' 
as general surfaces even in a very much less degree Oatt never 
prr^uce more than an approximation to a pwfect surfoce, and 
ractice agrees with the theory* Paper is said to be much used 
y the French opticians. 1 can say nothing about U. 1 have 
tried it and failed to produce a perfect surface with it, nor Indeed 
should I expect it. It U of courite open to the same objection as 
cloth. Pitch possesses, as I said, two most important qualities 
which render it suitable for the work ; the first, in its almost 
perfect inelasticity; the second* a curious quality of sahsidenoe,. 
which we utilise m the process. 

If wc watch with a microscope, or even a magnifier, the cha^ 
racter <>f two surfaces during the process of polishing, the one- 
with cloth, and the other with pitch, the difference is vetjr 
striking. With the cloth polisher, the polish, appears much 
quicker, and it would at first sight appear as if the same polish¬ 
ing powder abraded more quickly on the cloth than On the pitch 
polisher, but 1 do not believe that such is the case, for if we took 
at the surface with a magnifier we shall find that, while all the sur¬ 
face has assumed a polished appearance, the surface itself has^ 
retained some of the form of the original pitted character with 
the edges rounded off; while in the pitch half-polished surfaces^ 
the floors of the pits are as gray as ever, and the edges are 
shaqa and decisive. In pitch polishing, too, a decided amount 
of polish appears very quickly, and then for many hours there 
appears to be little or no further effect* Suddenly, however, 
the remaining grayness disappears, and the surface is polished. 
The reason of this is very obvious. The polisher being very 
inelastic, polishes first only the tops of the hills, and has ta 
abrade away all the material of which these hills are composed 
liefore it reaches the valleys or floors of the pits. When it does 
reach them, the proper polish quickly appears. The second 
quality of pilch, that of subsidence, is also most valuable. 

Pitch can l>e rendered very hard by continued boiling. By pitch 
T mean the natural bituminous dei>o8it which comes to us from. 
Archangel, not gas-tar pitch. It con be made so hmd that it is im¬ 
possible to make any impression on it with the finger-nail without 
splitting it into pieces; and yet even in this hard condition, if 
laid on an uneven surface it will in a few days, weeks, or months 
subside and take the form of whatever it is resting upon. The 
cohesion of its particles is not sufficient to enable it to retain Ha 
form under the action of gravity; and as this condition is that 
which science tells us marks the difference between solids and 
liquids, we must, paradoxical though it may appear, class even 
the hardest pitch among liquid instead of solid substances. 

Now how do we utilise tnis peculiar quality? 

The polishing tool is made by overlaying a metal or Wooden 
disk formed to nearly the required curves by a set of squares 
of pitch, and while these are still worm pressing them agolpst 
the glass, the form of which they immediately take. 

In the grinding process I showed you that the r^atatkm of 
the abrasion was managed partly by the character of the stroke 
given, and partly by the local touches given to the tool by the 
stoning process. 

In polishing we still retain the same facilities for modifying 
the stroke, and the same rules 1 gave apply generally to the 
polishing process os well as the grinding; but we have not got 
any process equivalent to that of the local it<ming, and even if 
we had it would be useless, for this ysry quality nt sabeldeoce 
of the pitch would in a few minutes esuse any part of its 
surface which had been reduced to come into good contact 
again we must therefore look for some other means for pro¬ 
ducing more or less abrasion whenever #e require it. This we 
effect by modifying the sire of the squares of pitch tn the various 
zones. Practi^ly it is doue In this way by a knifo and ma^. 
Whenever the squares art reduced, the abrasion will be Jess. 

This is a well^notvp meftod of regulation; but the ratfonsle 
is, I ihmk, not generally understood. It is genertlJy exj^sined 
that there is less abrsBiou becaitte there Is less absidW edrfocei 
X do not think this Isthetruei oratlea^ the entire, 

In otder to Und^end the you must dE!»bd«^v« the pUen 
to be coDseentJy fo k ertte oT Sahsidme^ the jktUotrtt ofihdt; 
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deMiidioe: of «ourae on the f>nMire placed upo& it. 
if we iMttce the alae of the squares in any tone while 
aame dUtance from centre 10 centre of squares, 
we increase at first the pressure per unit of area on the oitch 
eqttayWs in that tone, and consequeatlv the subsidence will be 
ll^reater, and the action will not be so tight or severe on that zone. 

f know of no substance but mtch and a few of the resins 
which potasses this peculiar quality except perhaps ice, and it is 
ctodous to think that the same quality wluch in ice allows of 
that gradual creeping and subsidence and consequent ibrmation 
of glaciers with their characteristic moraines, &c., will in pitch 
help us to produce accurate optical surfaces, 

two best-known polishing-machines 
are those of the late Earl of Koase and the late Mr. Latsseii, the 
general forms of which were shown in the^e diogmms. Time 
Will not permit me to enter into a minute description of their 
working, nor U it necessary, as both have been often described. 

A few words, however, as to the different character of the 
strokes given by these machines may be interesting. The stroke 
of Jjord Kosse*if machine may be imitated in hand-work by the 
operator traversing the polisher or mirror in a series of nearly 
straig^ht strokes, of about one-third the diameter of the glass, to 
and from himself, at the same time that he keeps walking slowly 
round the post, and instearl of allowing the centre of polisher 
to pass directly over the ceutre of mirror, each stroke ilut he 
gives he slides a little (about one-tenth diameter) to one side 
and then a little to the other, 

Mr. Lassell^s stroke may be iniUated by causing the polisher 
to describe a series of nearly circular strokes a little out of the 
centre, walking round the post at the same time ; thus the 
centre of polisher will describe a series of cpicycloidal or hypo- 
cyclotdal curves on the speculum. 

Many years ago my father devise<i a machine, figured and 
describid in N ichola’s ‘ ‘ Physical Science, ” by which either of these 
motions could be obtained. He appeared to have got better 
results with Mr. LasselPs strokes, for he afterwards devised a 
machine which gave the same character of stroke, but over which 
the operator had greater control, and this machine has been used 
for many years with great success. Like all machines, however, 
which give a scries of strokes constantly recurring of the same 
amplitude, it is apt to polish in rings It is impossible to 
obtain abs dute homogeneity in the pitch patches, and if any 
one square be a siude harder than the general number, and 
that square ends its journey at each stroke at the same dis¬ 
tance from the centre of speculum or glass, there will almost 
surely be a change of curvature in that zone. To avoid this I 
have made a slight modification in the machine, which has in¬ 
creased its efficiency to a great extent. I will now place in the 
lantern a model of this machine, and first draw you a few curves 
with the machine in its old state, and afterwards in its improved 
state. 

In order to convey some idea of the relative quantities of 
material removed by the various processes, I have placed upon 
the walU a diagram which will illustrate this point m two dis¬ 
tinct ways. 

The aiagram itself repi*esents a section of a Jens of about 
8 inches aperture and 1 inch thick, minified 100 times, and 
shows the relative thickness of material abraded by the four 
proce^scH. 

The quantity removed by the rough grinding process is repre- 
aented on this diagram by a band 35 inches wide, the fine grind¬ 
ing by one inch wide, the polishli^ by a line fy inch wide, 
Whitt the quarrtity removed by the figuring process cannot be 
shown even on this scale, as it would be represented by a line 
01^ xfinch thick. 

1 have ako marked on this diagram the approximate cost of 
abraaioii of a gramme of material by each of the four processes, 
vfi!, 

£ 

Hough grinding, about o o t per gramme. 

Fine grindtog, „ o o yi „ 

Foiling; ,, 0 *0 o „ 

Figuiing, „ 48 o 0 „ 

;hrjA(sig;^By the figuring process I mean the 
of Ci^r^ting lo(^ errors in the surfiicesi ohd tbe heing- 
^ it may be^ which will 
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objective is centred and placed in its cell, it is, to look at, as 
perfect as it will ever l>e, but to look through and use as an 
objective it may be useless. The fact is that when an objective 
has gone through all the processes descrilwd, and is in appear¬ 
ance a finished instrirment, 1 look upon it os about one-fourth 
finished. Three-fourths of the, work has probably to be dope 
yet. True, Sometimes this is by no means the case, and 1 have 
had instances of objectives which were perfect on the first trial; 
but this is, I am sorry to say, the exception and not the rale. 

This part of the process naturally divides itself into two 
distinct heads 

(1) The detection and localisation of faults—what may, in 
fact, be termed the diagnosis of the objective. 

( 3 ) The altering of ihe figures of the different surfaces to cure 
these faults. Thi^s may l>c called the remedial part. 

It may be well here to try to convey some idea of the quanti¬ 
ties we have deal with, otherwise I may be miftUndcTstf>od in 
talking of great a*)d small errors. 

1 have before mentioned that it is possible to measure with the 
spherometer quantities not exceeding ^-irkivtr t>f inch, or with 
special precaution much less even than that; but useful as this 
instrument U for piving us information as to the general curves 
of the surface, it is utterly useless in the figuring process ; that 
is, an error which would be beyond the power of the ^phe^o- 
meter to detect, would make all the difference between a good 
and a bad objective. 

Take actual numbers and this will be evident. Take the case 
of a 27-inch objective of 34 feet focus ; say there is an error in 
centre of one surface of about 6 inches diameter, which causes 
the focus of that part to be of an inch shorter than the rest. 

For simplicity's sake, say that its surface is generally flat ; the 
centre 6 inches of the surface therefore, instead of being flat, 
must be convex and of over 1,000,000 inches radius. The 
versed sine of this curve, as measured by spherometer. would 
be only about 4 millionths of an inch, a riuanlity 

mechanically unmeasurable, in my opinion. 

If that error was spread over 3 inclies only instead of 6 inches, 
the ver-ed sine would only be about TrnjJlirBTr- Probably the 
effect on the image of this 3-iDch portion of shorter 

focus would not be appreciable on account of the slight vcrgency 
of the rays, but a similar error near edge of objective certainly 
would be appreciable. Until, therefore, some means be devised 
of measuring with certainty qiiantiiiu.s of i millionth of an inch 
and less, it is useless to hope for any help from mechanical 
measurement in this pari of the process. 

If, then, no known mechanical arrangement be delicate 
enough to measure these quantities, Ijow, it may be asked, are 
these errors detected ? 

The answer to this is, that certain optical arrangements enable 
us to carry our investigationR far beyond the limits of mechanical 
accuracy. Trials of the objective or mirror as a telescope are 
really the crucial test, but there are various devices by which 
defects are detected and localised. 

The best object to employ is generally a star of the third or 
fourth magnitude, when such is available, but as it frequently 
occurs that no such object is visible, recourse is had to artificial 
objects. The minute image of the sun reflected from little 
polished balls of speculum metal, or even a thermometer bulb is 
ft very good object j polished balls of black gloss are also used 
with gwid effect; but as the sun also is of somewhat fickle 
disposition in this country, we have frequently to have recourse 
to artificial light. Small electric lamp, such as this, with their 
light condensed and thrown on a polished ball are very useful. 
In fact, I am never without one of them in working order. 

For the detection and localisation of errors it Is very useful 
to be provided with sets of diaphragms which leave exposed 
various zones of the surface, the foci of which can then be 
separately measured, but a really experienced eye does not need 
them. 

For concave surfaces, Foucault** test is useful. I shall not 
trespass on your time to explain this in detail, as it U described 
very fully in many works, in none better than in Dr. Draper's 
account of the working of his own reflecting telescope. This 
diagram will give an idea of the principle v^f the system, which 
is rcaJly the same as what t have described as useful for detect- 

H waot of homogeneity in the substance of the glass. 

hif^ Is oxtremely useful for concave spherical surfaces, 

hut is not for convex surfaCcA, and only partially avail¬ 

able for AHHfoave Catabolic surfaces, 

The dntaaJ test i», «s T said before, the performance ol 
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Ae oTy?otive when vised as a telescope ; and the Ap|>carance of 
the litta,ge not only at the focus, but on each side of it, conveys 
ta pfWictised eye all the information required for the detection 
of the errors. 

If AD objective have but one single fault, its detection U easy; 
but it generally happens that there are many faults superposed, 
so to speak. There tnay be faults of achromatism, and faults of 
^gure m one or all the surfaces ; faults of adjustment, and per¬ 
haps want of symmetry from some strain or flexure; and the 
akUl of the artist is often severely taxed to distinguish one fault 
from the rest and localise it properly, particularly if, as is gene¬ 
rally the case, there be also disturbances in the atmosphere itself, 
which mask the faults in the objective, and permit of their detec¬ 
tion only by long and weary watching for favourable moments of 
observation. 

It would be impossible in one or a dozen of such lectures as 
this to enumerate all the various devices that are practised for 
the localisation of error-, but a few may bo mentioned, some of 
which have never before bevn made public. 

For detection of faults of symmetry, it is usual to revolve one 
lens on another and watch the image. Tn this way it can gene¬ 
rally be ascertained whether it is in the flint or crown lens. 

With some kinds of glass the curves necessary for satisfying 
the conditions of achromatism and spherical al>erration are suen 
that the crown becomes an equi-convex and the flint a nearly 
plano-concave of same radius on inside*curve as cither side of 
the crown. This form is a most convenient one for the localisa¬ 
tion of surface errors in this manner. 

The lenses are first placed in juxtaposition and tested. Cer¬ 
tain faults of figure are detected. Now calling the surfaces 
A B C D in the order in which the rays pass through them, 
place them again together with Canada balsam or castor-oil 
between the surfaces It aiubC, forming what is catted a cemented 
objective. If the fault be in either A or D surface, no improve¬ 
ment is seen ; if in B or C, the fault will be much reduced or 
modified. Now reverse the crown lens, cementing surfaces A 
and C together. If same fault still shows, it must be in either 
B or D. If it does not show, it will be in either A or C. From 
these two experiments the fault can be localised. 

It often happen.^ that a slight error is suspected, but its 
amount is so slight that it appears problematical whether an 
alteration would really improve matters or not. Or the observer 
may not be able to make up his mind as to the exact position 
of the zone he suspects to Dc too high or too low, and he fears 
to go to work and ^.^e^haps do harm to an objective on which he 
has spent months of labour, and which is almost perfect. In 
many such cases I have wished for some means by which I could 
tem^arily alter the surface and see it so altered before actually 
proceeding to abrade and perhaps spoil it. 

During my trials with the great objective of Vienna, I thought 
of a vciT simple expedient, vmich effects this without any chance 
at all of injuring the surface. If I suspect a certain zone of an 
objective is too low. and that the surface might be improved by 
lowering the rest of it, I simply pass my hand, which is always 
warmer than the glass, some six or eight times round that 
particular zone. The effect of this in raising the surface is 
immediately apparent, and is generally too much at first, but 
the observer at the eye end can then quietly watch the image as 
the effect goes off, and very often most useful information is thus 
obtained. The reverse operation, that of lowering any required 
part of the surface, is equally simple. I take a ixittle of sul¬ 
phuric ether and a camers-hair brush, and pass the brush two 
■or three times round the port to he lowered, blowing on it 
slightly at the same time ; the effect is immediately perceived. 
And can always be overdone if required. 

So far then for the diagnosis. Now for the remedy. When 
the &ult has l>een localiseit, the lens is again put upon the 
machine and the poli-her applied as before, the stroke of the 
machine and the sire of the pitch patches being so arranged as 
to produce, or tend to pioduce, a slightly greater action on 
those parts that have been found to be too high (as before 
•deieri}m while treating of the polishing processes). 

The regulation of the stroke, excentriclty, speed, and general 
stolon of the machine, as well as the size and proj^rtion of the 
pitch squares, and the duration of the period during which the 
action is to be continued, are all matters the corrMt determina¬ 
tion of Which depends upon the skill and experience of the 
operator, and concerning which it would he impoiwlblfl to 
formulate any vet^ deffnlte rules. AH thankg are due'to the 
late Dord Rosse and Mr. Lauell, axtd also to I>r, de la Rue, 


for having published all pai^tiedlairB bf the proOew 
found capable Of commttflioatlOn 1 butt k Iff a fact 

as far as it is possible to aiceriaNif cvety one who has succeeded 
in this line has done so, not by foUowfog writtan ot commune 
cated instructions, but by striking out a new line for Kimffelfj 
and I think lam correct In saying that there iff hardly to be 
found any case of a person attaining notable succ^ In the ait of 
figuring optlcnl surfeces by rigidly following directions or in*, 
stractions given or bequeathed by othei's. 

There is one process of figurit^ which is said to be used with 
success among Continental workers. I refer to the method 
called the process of local touch. In this pro<«ss those parts, 
and those parts only, which arc found to be nfgh, are acted upon 
by a small polisher. 

This action is of course much more severe ; and if only it Were 
po&iible to know exactly what was required, it ought lobe much 
quicker; but I have found it a very dangerous proceas. I have 
sometimes succeeded in removing a large lump or ring m thlff 
way (by large I mean 3 or 4 millionths of .an inch)* but I have 
also and..muoh oftener succeeded in spoiling a surface by it* u«e. 

I look upon the method of local touch as useful in removing 
gross quantities, but for the final perfecting of the surface I 
would not think of employing it. 

In small-sized objectives the remedial process is the most 
troublesome, hut in large-sized objectives the diagnosis becomes 
much the more difficult, partly on account of the rare occurrence 
of a sufficiently steady atmosphere. In working at the Vienna 
objective it often happened when the figure was nearly perfect 
that it was dangerous to carry on the polishing process for more 
than ten minutes between each trial, and we had then sometimes 
a week to wait before the atmospliere was steady enough to 
allow of an observation sufficiently critical to determine whether 
that ten minutes' working had done harm or good. It must not 
be supposed either that the process is one in which improvement 
follows improvement step by step till all is finished. On the 
contrary, sometimes everything goes well for two or three 
weeks, and then from some unknown cause, a hard patch of 
pitch perhaps or sudden change of temperature, everything goes 
wrong. At each step, instead of improvement thrre^ is diffim- 
rovement, and in a few days the work of weeks or months per- 
aps is all undone. Truly any one who attempts lo figure an 
objective requires to have the gift of patience highly developed. 

In view of the extraordinary difficulty in the diagnostic part 
of the process with large objectives, it is my intention to make 
provision which I hope may reduce the trouble in the working 
of the new 28-inch objective for the Royal Observatory, Green* 
wich. 

Two of the greatest difficulties we have to contend with are: 
(i) the want of homogeneity in the atmosphere, through which 
we have to look in trials of the objective, due to varying hygro- 
metric and thermometric States of various portions ; and ja) 
sudden changes of temperature in the polisning-room. tne 
polisher must always be made of a hardness correspondliy to 
the existing temperature. It takes about a day to form a polfiW 
of large size, and if before the next day the temperature changes 
10° or I 5 ^ as it often does, that polisher iff tiffcicss, and 4 new 
one has lo be made, and perhaps before It ia completed another 
change of temperature occurs. To grapple with these two 
difficulties I propose to have the poliMung-chamber under 
ground, and, leading from it, a long tunnel Tormed of highly 
glazed sewer-pipcs about 350 feet long, at the bnd of whiSi U 
placed an artificial star illuminated by electric light t on the 
other side of the nolishing^chamber is-a shorter tunnel, forming 
the tube of the telescope, terminating ill a small chamber for 
eye-pieces and observer. About half-way In the long tunnel there 
will be a branch pipe connected to &e air-shaft of the km, 
which iff used regularly for blowing the blacksmith's fire, and 
through this, when aesired, a cutrept of air can be sent to 
wash it out" and mix up all eurrents of varying temperature 
and density. It may be (ound neceffftary even to &ep this going 
during observations. ^ 

By this arrangement 1 hope to be able to have trials whenever 
required, instead of baring to wait houre and days for a fovotir* 
able moment. 

J^uriHF 0/Plam is a general thkt the 

working of a plane ihlrrot or of very long radius is a mere 
difficult operation rim those of more ordinary radB. This b mot 
exactly the case. T^*****^ np ^teT dMcWty In d^itring a low 
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h cbnttfUon to be fulfilled, vk^ that the general 

tttdltis dif curvature amt be made ncoarote within very narrow 
Ts illttirihg a pkne mirror to me, for instance, in front 
<4 ew a small objective, say 4"inch aperture, an error in radius 
which V^ottld cause a difference of focus of xia inch would 
aedoualy injure the performance* This would be'about equiva¬ 
lent to saying that the radius of curvature of the minor was 
about 8 tmles, the versed sine of which, with the 6-mch ^hero- 
meter, would be al^nt ^ an inch. Now what 1 mean 
in convey is this i that it would lie just as difficult to figure a 
eoirvex or concave Jens of moderate curvature as a flat lens of the 
jsame sire If it were necessary to keep the radim accurate to that 
Mme limit, /,r. one-tenth of a division of this spherometer. 

O^s^rvafufy.-^For the final testing of large objectives or 
mirrors, it U necessary to have them properly mounted, and in 
ouch a manner that they can be directed c mveniently on any 
celestial object, and kept so directed by clockwork, to enable 
the observer to devote his whole attention to the testing. I 
had not intended touching at all on the subject of the mounting 
of telescopes, but I have been asked to call your attention to 
this model of a proposed observatory for Mount Hamilton, 
California, as it embraces some novel features, but I shall do so 
in only a very few words. 

Most here are probably aware that a monster observatory is 
in course of erection in California, a large sum of money having 
been left for the purpose by a Mr. hick. The observatory is 
already partly complete, and contains some excellent instru¬ 
ments of moderate size, the work already done with which 
warrants us to hope that the great 36 inch refractive about to 
erected will lie placed under more favourable conditions for work 
than any other large telescope in the world. 

The 36-inch objective is at present in process of construction 
by the Messrs. Clark of America, but the mounting has not yet 
bien contracted for. 


Some years since, in a paper published in the Trmsac ions of 
the Royal Dublin Society, I shadowed forth a principle which I 
considered should be adopted tn great telescopes of the future. 
The trustees of the fdek Observatory having invited me to 
design an instrument for the 36 inch objective, t have put into 
practical fomi what 1 had before given but genei*nl principles of, 
and the design which this model illustrates L the result. 

Whether tliia design will ever be carried out or not I cannot 
tell, blit even as a proposal f trust it may lx* interesting enough 
lo excuse my introducing it (womewhat irrelevantly perhaps) to 
your notice to-night. 

The design includes the equatorial itself, with ils observatory, 
dokne, and provision for enabling the observer to reach the eye 
end conveniently. 

The conditions I laid down for myself in designing this obser¬ 
vatory were that it would be possible for the observer single- 
hasd^ to enter the equatorial room at any time, and that, with¬ 
out using more physical exertion than Is neces ary for working 
the atntulest-sized telescope, or even a tabic*microscope, he 
should be able to open toe 70-foot dome, turn it round back¬ 
wards and forwards, point the equatorial to any part of the 
heavens, revolving it in right ascension and declination to any 
extent, and finally (the most difficult of all) to bring bis own 

re inta a convenient position for observing. I say this last 
most difficult of all, for I think any who have worked 
with larger mstnimenls will allow that there is generally far 
more trouble in moving die observatory chair (so called) and 
placing it in proper position than in pointing the instrument 
UflClfi In this instrument the chair” would require to be 
as tet high, and with its movable platform^ ladder, balance- 
weighty dtc„ would weigh probably some tons. Even if very 
p«r»et arrangements were made for the working of this chair, 
the there that the observer, while attempting tp make the 
moat d^icate observations* is perched upon a small and very un- 
pri>tecfced platform *5 feet above the floor, and in p^fccl dark- 
mads to rii^uce hie value os an observer to an extent only 
to he apptee^ted by those who have tried it 

moeter hoW enthmiastic a mao may bd at his work, 1 
Wi;ml4 aot dhicEh value on hU determinailoiis if made while 
a poiithm wHl^ Cttfls for conatant anxiety own per- 
aottaf aafisQ^. JwmiKld go,«v«iftnther stlH, and ^ttat even 
os dlioomliiins have much to do wHls value 

:^ nrtem aiotlpM^j^td be 

' ''Tkuit are ^leater M|n>to.iOf:,VHk>ui 


little vts are easily stopped and startexi, and are conse¬ 

quently well adapted for iMs work. 

I propose to Use four of them j ofte for the right ascension 
motion of the instrument, and one for the declination ; one for 
revolving the dome, and one for raising and lowering the 
observer himself; but instead of having anything of the nature 
of a as'foot chair or scaffold, 1 propose to make the 70-foot fli^ 
of the observatory movable. It balanced by countei^ise 
weights, and raised and lowered at will by the ol)Server. Then 
the observer can without any eflbrt raise and lower the whole 
floor, carrying himself and twenty people if desired, to whatever 
height is most convenient for observation ; and wherever he is 
observing, he is conscious that he has a 70’foot floor to walk, 
about on, which even in perfect darkness he can do in s ifety. 

The valves and reversing gear of the water engines are actuated' 
by a piece of mechanism, the motive power of which may be a 
heavy weight raised into position some time during the previous 
day oy man- or vater-power. By means of a simple electrical' 
contrivance, this piece of machinery iiself is under the complete 
control of the observer, in whatever part of the room he may 
be, and he carries with him a commutator of a compact and con¬ 
venient form, with eight keys in four pairs, each pair giving for¬ 
ward and backward movements respectively to (A) telescope 
movement in right ascension; (B) telescope movement in 
declination ; (C) revolution of dome ; (D) raising of floor. 

The remaining operation—opening of shutter—is easily 
effected without any additional complication. 

It is only necessary to anchor the shutter (which moves back 
horizontally) to a hook in the wall and move the do:ne in the 
opposite direction by motion C ; the shutter must, of cou^^c, he 
opened by this motion. . . . 

It is very possible that there may be some here who have 
found what 1 have had to say on the subject of the figuring of' 
objectives very unsatisfactory. They may have expected, natu¬ 
rally enough* that, instead of treating of generalities to such a 
large extent as I have done, I should have given precise direc¬ 
tions, by the following of which rigidly any person could make 
a telescopic objective. 

To those, however, who have followed me in my remarks, the 
answer to this will probably have already suggested itself. It is 
the same answer which 1 give to those who visit my works and 
ask what the secrets of the process are, or if I am not afraid 
that visitors will pick up my secrets. All the various processes 
which 1 have described up to that of the figuring are, I consider, 
purely mechanical processes, the various details of which can be 
communicated or described as any mechanical process can be ; 
but in the last final and mo.st important process of all there is 
something more than this. A person might spend a year 
or two Tn optical works where large objectives are made, 
and might watch narrowly every action that was taken, see every 
part of the process, take notes, and so forth, and yet he could no 
more ex|>ect to figure an objective himself than a person could ex¬ 
pect to be able to paint a picture because he had been silting in 
an artfst's studio for the same time watching him at his work. 
Experience, and experience only, can teach any one the art, and 
even then it is only some persons who seem to possess the power 
of acquiring it. 

A well-known and experienced amateur in this work declared 
his conviction that no one amid leam the process under nine 
years’ hard work, and I am inclined to think his estimate was 
not an exaggerated one. 

True, it may be said that large objectives can be and are 
generally turned out by machinery, but what kind of an objective 
would any machine turn out if left to guide itself, or left to 
inexperienced hands ? 

At the risk of being accused of working by what is generally 
called the rule of thumb* I confess that conditiotu often arise, 
to meet which I seem to know intuitively what c^ht 10 be done, 
what crank to lengthen, what tempering is required of the pitch 
square •* and yet if I were asked I should find it very hard to- 
give a reason for my so ^ing which would even satisfy myself. 

X may safely say that X have never finished any objective over 
to inches diameter, in the working of which 1 did not meet with 
some new expencnce* adme new set of conditions which I had 
not met with and which had then to be met by special 

and newly^deyised arrangements. 

A weIbknqM English astronomy once told me that he con¬ 
sidered a If^rge bhjedtive^ wheh finished, as much a work of art 
as a fine 

1 haw myaeff alwaya locked upon U less as a mechanical 
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than a work of art. It is, moreover, an art most , 
dWcnlt to communicate. It is only to be acquired by some 
pdnons, and that after years of toilsome eflfort, and even the 
most experienced 6nd it impossible to reduce their method to 
any fixed rnlea or formulm. 


INDIAN CASTINGS AT THE INDIAN AND 
COLONIAL EXHIBITION 


AT the last meetinjr of the Iron and Steel Institute Mr. C. 

Purdon Clarke, C. I. K., Keeper of the Indian Section, 
South Kensington Museum, read a paper ** On Certain De- 
semtious of Indian Castings '* as follows :— 

The importafion of partly manufactured material is at present 
exercising considerable influence over many of the native arts of 
Oriental countries and India, The supply of machine-made 
thread has doubled the village hand-looms in some districts of 
Madras, and gold thread from Germany has enabled the brocade 
weavers to conii>ete with the imitation brocades sent in from 
Europe. 

In some handicrafts, however, the supply of European mate¬ 
rial has produced a contrary effect. Iron and steel, bar and 
rod, have displaced nn ancient industry, and sheet copper and 
brass have robbed the founder of half his work. Formerly the 
only means of producing sheet-metal was by hammering cast 
plates, an expensive method, only resorted to when thm flat 
coverings were required for wooden or other objects. For very 
large vessels, where weight wan required to be kept down and 
strength maintained, hammered sheet was used ; but generally 
the Sunder was employed, to save as much as possible the 
labour of forming the lurnishe I castings which required but 
little beating out, trimming, and bra/.ing. 

In the case of a bowl, or flat jar with a narrow mouth, the 
founder would prepare a cast nut unlike iu shape and thickness 
that of. an ordinary flower-pot saucer, from which, by constant 
hammering, the bulbous sides would be formed, projecting 
beyond the rim, which would remain of its first diameter and 
thickness. When finished, such a vessel would be nearly double 
the aize of the first cast, and a remarkable example of the native 
knowledge of the composition of bronzes and annealing pro¬ 
cesses. 

It is worthy of noting that the chief means of detecting 
modern from old Persian and Saracenic metal vessels is by 
examining the brazen joints, which in ancient vessels arc rare. 
When not found, a close examination will show the vessel to 
be a thin casting, the ornamentation being by inlay, or chasing 
and hammering, which, being done after the cast is mode, gives 
the reverse side the appearance of ciiascd sheet metal. 

So far as he could ascertain, there were three methods of 
casting practised in India, The first, by moulds in sand; the 
second, moulds in clay not unlike plasterers' piece-moulds; the 
third, clay moulds formed on a wax model, the eirt ptrdu of 
Europe. 

The first of these was well known in Europe, but the second 
wasi, he believed,’ now described for the first time. In preparing 
the mould, impressi ms of the various parts of the pattern .are 
taken in clay, and these pieces* when nearly dry are, after trim¬ 
ming, stuck neatly together, and kept in place by several layers 
of mud, in which some fibre is mixed. 'I*hc mould when ready 
has but one vent, which, placed on the most convenient side, is 
carried up into a sort of l>oltle*neck. If the object is small, 
fteVeral moulds are attached together, and the vents united by a 
single aliort neck of clay, to which a crucible, inclosed in an 
egg-shaped ball of clay, is attached. The size of this crucible 
depends upon the exact amount of metal required to fill the 
mould or moulds; and this quantity being known by experi- 
onM, the founder places it inside before closing up. No pro¬ 
vision is made for the escape of air from the mould when the 
metal is poured in. The mould and crucible (now in one piece) 
is allowed to dry; and after several coats of clay, tempered 
with fibre, have also been well baked on by the sun, the furnace 
is prepared. This is simply a circular chamber about 2 feet 
6 inches in diameter, 2 feet in hei;^ht, with a perforated hearth 
ftpd no diimney. Half filled with charcoal, a good heat is 
obtained by the use of several sheejiakiii beilowa from beneath* 
When ready, as many moulds os the furnace will hold are placed 
in it, the cAcible end of each being embedded in the fire. A 
cover h placed over, and the fire kept up until, upon examina- { 
tion, the moulds are found to be red hA* They are thehtnkeo, ] 
one at a tioie, ami repfac^ in a reverse posUion, the crucibles | 


being now above. The metal fidtvs douin into a red-hot 
and penetrates the finest portions of the imsfoce withom 
from air or Ghiliing, The fine ia> allowed to gradually cool, and 
when the objects ore broken oUt of their oUy covf^rihgt the metsi 
is soft and malleable. 

The third manner of casting (that by the use of a wan pattern 
which is destroyed in the mooldlng) was y^ell knoum, but in one 
particular case tlie process had carried further than would 
be at first believe, and of this he would now attempt a 
description. 

The object produced is an anklet, a flexible rin^ about 4 
inches in diameter, mode from an endless curb cham* 
curb chain trinkets are common in India, and are generally mode 
from .thick silver wire rings interlinked arid soldered one by one. 
In th's example the anklet is of bronze, and oohsUts of a com¬ 
plicated chain of forty-three detailed links, the whole being 
ca<it by a single operation. The first part of the process is the 
preparation of a pattern in wax, a delicate work, each Unk 
having to patis through four others, and to bear three small 
knobs or rosettes. These are in two instances but ornaments; 
the third; however, serves os a channel for the metal to enter 
each ring. 

Then commences the most difficult part of the work, each ring 
having to be slightly separater), and this is effected by painting 
in a thin cost of fine clay until there is sufficient to form a par¬ 
tition. Other coats of clayaie added until a thickness of about 
half an inch is attained, when a groove is cut round the upper 
side of the ring, and deepened until the row of knobs is bared. 
I'he wax is then melted out, and the mould attached to a 
crucible as before described. When cast, and the mould broken 
away, the chain comes out inflexible, being attached to a lod 
which runs round where the groove was cut. This is broken off, 
and the chain is complete. 

Having been consul led respecting the trades to be represented 
in the Indian Courts of the Colonial and Indian Exhibition, he 
recommended amongst others a good brassfounder to be sent. 
Dr. Tyler, who was charged with the collection of these 
artisans, engaged one of the best he could find, but up to the 
present the foundry is not in working order. 

One of these combined crucible moul(^ was submitted for 
inspection, with fragments of another, also a cast curb chain 
anklet; the author concluding by thanking the members for this 
opportunity of publishing an interesting process. 

A NEW SPECTROMETER 

IN equipping the Physical Laboratory of University College, 
Dundee, I felt considerable difficulty in deciding on a 
spectrometer for accurate work ; it was easy to get a simple 
instrument for qualitative experiments and rough quantUative 
work, but it was only after consulting several friends and com¬ 
municating with two or three firms tmit about two years ago 1 
wrote to Mr. Hilger, in the hope that from him we might obtain 
an instrument capable of working to as high a degree of accu¬ 
racy as would enable our best students in the laboratory to do 
advanced work. Considering that a second of arc is by no 
means an unusual limit of error in angular taeuxitcm&tn, ami 
that it is of the order i; r,cxx>,Qoo, the whole circle being unit, 
wc thought that while further capabili^ in reading power would 
be more than counterbalanced by various Indeterminate errors, 
yet it should be possible to obtaui this accuracy with, a suUahle 
instrument. 

Prof. Liveing was kind enough to give us valuable information 
about one of his own instruments, of which the plans were sent 
to us by Mr. Hilger for inspection j and Mr. Capstlck and I 
finally decided to ask Mr. Hilger whether be could not arrange 
two microscopes on the instrument in place of the one which 
Prof. Liveing s has. 

As a consequence, Mr. Hilger presented suggestions for a 
spectpmeier which la How in thW ooll^, andis capable of rcOiL 
ing direcUy to one second of arc and yielding reliable result Its 
construction is very simple. The collimalor stands on a heavy 
pillar by itself; and the dr<de« divided to five tninutea of am on 
a ring ts inches in diameter; with six tadiat apokes, is 
on another pillar. The lelhsoope^ counterpoised, turtw on ri\e 
same axis, but doesnOt tohe^ the civcie at any pobit f and 
reading is managed ea firom tmeseppe-Woring a 

douM^glrder with a tM its 



t^ 40 % h 0 A» miiarQ$t^poAf whose exes prodoeed intersect the 
dli 4 ded^€ih:le ttt the'^xtiemkies of k diatneter. Th^ are read 
e pointer end spider-line micrometeir, whose head 
ia wilded ipto 300 pei^ each of which represent^ one second 
of ano. The tnicroacopes are carrM at sn^ a beif;ht that they 
eaiiQy pm the collimator, and they can be read in anv p<»Uioii, 
and the light A^om the ooUimator passes clear nnder the girder* 

1. £. A, STXGGAX.L 


THE ABACUS IN EUROPE AND THE EAST 

A T ^ meeting of the Asiatic Society of Japan (reported 
^ in the y^cpan Mail), Dr, Knott read a paper on “The 
AbacuSj andit$ Scientihc and Historic Import. ’ A portion of 
the pxm described the vaHous arithmetical processes connected 
with tne Sf»*&ban, the form of the abacus employed in Japan. 
The writer pointed out that in all arithmetical operations up to 
the extraction of the cube root, the sof^oban really possessed 
disrinct advantages over ordinary ciphering. This in itseif ex¬ 
plained why the instniment, wmch In Europe is suggestive of 
an infant s^ool. has in the East survived till the present day. 
The rest of the paper was a discussion of the peculiar position 
which the abacus, used in its widest signiheation, holds in the 
history of the progress of arithmetic and mathematics, and of 
science and civilisation generally. The following is an abstract 
of the argument, the ultimate object of which was to explain 
why the Amicus had died in Europe but lived in China, and 
why the cipher system of numerals had grown up in India but 
not in China. 

The abacus, o^i used in China and Japan, l>earSj on the sur¬ 
face of it, evidence of a foreign origin. The numbers are set 
down on it with the larger denomination to the left—a method 
which could hardly be lielieved to have been invented by the 
Chinese, who tend to work from right to left, and who have 
always named their compound numbers beginning with the 
higher denominations. The Chinaman says “one hundred 
forty-five,'* as the Englishman docs ; but the Englishman once 
said “one hundred five-and-forty,” as the German still does; 
while in some of the Aryan languages of India, and in the 
Arabic of Ic-day, the number is named ‘ * five-and forty and one 
hundred." The Arab writes from right to left, so that, bad the 
abacus been invented by such a people who, so to siwak, both 
wrote and spoke inversely, it would have indicated the iiumlicr 
as it does. In fact, the abacus could only have arisen in its 
present form amongst a people who either wrote and spoke 
directly, or wrote and spoke inversely. As a matter of history, 
the geographical home of the abacus is India, but, unless there 
is condusive evidence to the contrary, we cannot regard it as 
an invention of Aryan Indians, who, although they wrote 
directly, spoke inversely. They probably borrowed it from the 
Semitic merchants, and these, with their inverse speaking and 
inverse writing, may have invented it, or perhaps received 
it from a direct-speak in T, direct-writing people, such as 
the highly-cultured Acendians seem to nave been, The 
abacus wa^ evolved, no doubt, from the human hand, which, 
with its ten fingers, was the only counting-board used by 
primitive man, Its course of development is quite distinct from 
that of the symbolic representation of numbers. These latter 
we can trace through four atage-^, which may be called the pic¬ 
torial, the symbolic, the decimal, and the cipher. The pictorial 
we find in the Egyjrtian hieroglyphic and the Accadian cunei¬ 
form ; the symbolic in the hieratic, Phoenician, Hebrew, Greek* 
Roman, and tbe host of s^tems which ctcw up with the deve¬ 
lopment and spread of alphabets and s^lt^rles, and the decimal 
in the simlification of these which live to-day in the Chinese 
and Tamific systems, Once the decimal stage was reached, its 
generat similarity to the abaais indications aumested bringing 
Umm into still closer correspondence. This took place amongst 
tbe:A^«n ladioflfs* who, along with their brethren of the West, 
vmy sbem dls^irdcd the jU>acus for the, to them, more convenient 
notation. With the Chinese and Tancdlsj however, no 
oralice w««s madnin, this direction, a fact espeonUlf surprising 
In the calm of the latter, who have lived in close contact with 
that tmye long used the dp&er system of htnnerals, One 
telMQO lhr the CHnCie cbnvervatifta in so odherhig to on on- 
wRiidy notoitm} be iheir vertical mode of writing* 

rimRozi^ between dielr ^mbd^tsing of 
trimmieS cohririhf would appear, mt this im 

Tamflfc wlm left 
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to face with the Indian cipher system. The explanation is 
rather to be found in the system of nomenclature, which, being 
direct both among the Chinese and the Tamils, fitted perfectly 
with the abacus indications. For this reason the manifwlation 
of the abacus in China and Japan is more rapid and certain than 
ciphering, and hence, there being no advantage for simple arith¬ 
metical operations in Uie latter, the cipher system did not de¬ 
velop in these countries, and even when introduced from the 
West in all its vigour could not displace “ the rod and the 
beads." An Aryim Indian, with his inverse-speaking, could 
never work the abacus with the same facility as the Japanese 
unless he worked from right to left, a mode of procedure quite 
foreign to his nature. It is not so foreign to the Chinese and 
Japanese, however, to work from left to right, ns shown in the 
formation of each individual ideograph employed in writing. 
Hence the abacus suited the Chinese language better than it did 
any of the Aryan languages in their original mode of number¬ 
naming. The influence of the notation which was developed 
from Semitic sources under the influence of the abacus, has in 
later times compelled many of the Aryan languages to assimilate 
as far as possible to the direct mode of numeration ; but in the 
English the German fiinfzehn, and the French quime, we 

still have the relics of the original Inverse mode of naming, alike 
peculiar to Aryan and Semitic peoples. 

In the course of ihe discussion which followed, it was men¬ 
tioned that Chinese mathematics were first studied in Japan 
about 900 A.n , and that the Japanese ascend by powers of 
10,000 in their treatment of larger numbers. 


THE GAZETTEER OF RUSSIA > 
have received the concluding fascicule of the “Geogra- 
" phical and Statistical Dictionary of the Russian Empire," 
published by the Russian Geographical Society, and edited by M. 
P. Scmenoit. This monumental work, which was begun more 
than twenty years ago, has been now concluded in five large 
octavo volumes, and will remain for many years the most trust¬ 
worthy and omplete source of information for the geography of 
the empire, exclusive of Poland, but inclusive of the former 
Riwsian* dominions in America. It may be regretletl that the 
editor of the “Dictionary” has been diverted by so great a 
variety of geographical, statistical, and administrative woric from 
this undertaking, and that therefore the last fascicule appearing 
twenty-three years after the first, the statistical information con¬ 
tained in the first fascicules and volumes ba-s become out of date. 
But notwithstanding that, the “ Diclionaij ” has not become old. 
Its value is not in the statistical data it contains ; it is much 
more in the excellent geographical descriptions of the localities 
treated—that is, of each separate government of Russia, Siberia, 
Turkestan, and Caucasus—of the seas that border Russia, and 
their islands. Several articles arc excellent and most complete 
monographs, and we need only mention those on the Amur, 
Caucasus, Sakhalin, the Northern Ocean, or Turkestan to 
remind get^phers of these excellent descriptions of whole 
regions. The geology, the flora and fauna of each region 
have received much attenrion. These descriptions wiJI not soon 
be old—they can be only completed. 

At the end of each article there is, moreover, a most com¬ 
plete bibliography of the larger geographical works in which the 
place described m the article has been mentioned, as also 
of monographs dealing with it, and of newspaper articles. This 
bibliography is invaluable for the geographer. On the whole, 
the equally high standard of all geographical descriptions and 
the unity of conception in all of them—the whole being the 
work of the editor himself, assisted only by M. Zverinaky and 
very few occasional contributors-MnaUe this “Dictionary” 
occupy one of the first ranks among like publications. An ap¬ 
pendix is promised, which will contiun descriptions of such 
regions as the Thian-Shan, Ferganah, and Transbaikalia, which 
were much explored during tlte publication of the “Dictionary.” 
They will embody all recent Infermatlon. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Convocation ofthe University of London met on Tuesday 
evening to amaider rite report of a Special Committee whi<A 
proposed several important tdiangev in the constitution of the 

«^ SloVaf Rosstydcoy Imperil/ P.p. 
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After oonskferi^ble discussion, reioiutioTis were 
^>prcrving of the Admission of certain educat^nai institn- 
tidAs having one, or more than one, faculty of University rank 
■as constituent Cdleges of the University, of the establishment 
of a Council of Education, and of certain changes in the const!^ 
^tttion of the Senate. 

SCiENTIFTC SERIALS 

The most important paper in the journal of Botany for 
April is the commencement of a Synopsis of the Rhizocarpeas, 
by Mr, J. G. Baker, another of the series of this writer’s ex¬ 
haustive monographs of the families of Vascular Cryptogams 
outside the Ferns. The present instalment includes the genus 
Salvinia, in which three new species arc described, and a por¬ 
tion of Azolla, In the May number we find a continuation of 
Mr, W. B. Grove’s paper on new and noteworthy fungi, in | 
which several new species are described, and one new genus of 
SphEeroidese, Collonema. Mr. W. H. Beeby gives further par¬ 
ticulars respecting the distribution of his newly discovered 
Spar^anium and Mr. Arthur Bennett an account of 

the distribution in Britain of the vaiious species of Potamogeton, 
in addition to those contained in the second edition of “Topo¬ 
graphical Botany.” 

SOCIETIES AND ACADEMIES 

London 

Royal Society, May 20.—“Relation of ‘ Transfer* Resist¬ 
ance ’ to the Molecular Weight and Chemical Composition of 
Electrolytes.” By G, Gore, I.L.U., F'.U.S. 

In the full paper the author first describes the method he 
employed for measuring the “ resistance,” and then gives the 
numerical results of the measurements in the form of a scries of 
tables. 

He took a number of groups of chemically related acids ami 
salts of considerable d^rees of purity, all of them in the pro¬ 
portions of their chemical e<}uivalent weights, and dissolved in 
-equal and sufficient quantities of distilled water to form quite 
dilute solutions. The number of solutions was about seventy, 
and included those of hydriodic, hydrobromic, hydrochloric, 
hydrofluoric, nitric, and sulphuric acids ; the iodides, bromides, 
chlorides, fluorides, hydrates, carbonates, nitrates, and sulphates, 
of ammonium, cx'sium, rubidium, potassium, sodium, and 
lithium ; the chinrides, hydrates, and nitrates, of barium, stron¬ 
tium, and calcium ; and a series of stronger solutions, of equiva¬ 
lent strength to each other, of the chlorides of hydrogen, ammo¬ 
nium, rubidium, potassium, sodium, lithium, barium, strontium, 
and calcium. A series of similar liquids to those of one of the 
groups of acids, of equal (not of equivalent) strength to each 
other, was aUo included. 

As electrodes, he employed pairs of plates of zinc, cadmium, 
lead, tin, iron, nickel, copper, silver, gold, palladium, and 
platinum ; and separate ones formed of small bars of iridium. 

He took each group of solutions, and measured in each liquid 
separately, at atmospheric temperature, the “ total resistance ” 
at the two elecirode-i, and the separate “resistances” at the 
anode and cathode re^ectivcly with each other, and thus ob¬ 
tained about seventy different tables, each containing about thirty- 
six measurements, including the amounts of “ total,” “anode,” 
and “ cathode ” resistance of each metal, and the “ averages ” of 
these fot all the metals. 

By comparing the numbers thus obtained, and by general 
logical analysis of the whole of the results, he has arrived at 
various conclusions, of which the following are the most im¬ 
portant ;--The phenomenon of “transfer-resistance” appears 
to be a Htw pkyiicai rdation of th€ atomic eights, attended by 
inseparable electrolytic and other concomitants (one of which is 
Ubefotion of heat, PhiL 1886, vol. xxi. p. 130). In 

tha chemical groups of substances eKamined it varied hwmely 
at the atomic 'wHghts cf the coruHtuents, both eleetro^potUive and 
4tUc(ra*tugativet of the electrolyte^ imiepeftdently of all other ciKum- 
fiances; and in consequence of being largely dbrnnished by 
corrowon of the electrodes, it appeared to be intimately related 
to “suirittce-tenslon.” He suggests that corrosion may be a 
coAwquenoe, and not the oauae of small “ t^aasfe^t«ri5ta»Ce.” 
ITie evidence of the existence of the above general 

low was obtained with liauids and electrodes with which there 
was the least corrosion ana the least formation of films; those^ 
liquids were dUoie Alkalbchlorides, with electrodes of plafInuiiL. 


This«so*»wh If an exietisiah cl a one 
Resistance in Electi^olytk and yottaic €etls/^eOIOhnm^b^ed to 
the Royal Society, Matoh, % . Farther eyidetoce OA 

same .<iub]ect has been puUl^od by the author to the 
tophi'al Magaainef 1886, kici, pp. 130, I45i 

“ A Study of the Thermal* Properties of Bthyl 0 *ide*” By 
William Ramsay, Ph.D., and Sydney Young, P.Sc. 

A year ago a paper was communicated to the Society on the 
behaviour of ethyl alcohol when heated. A similar study of tite 
properties of ether has l>cen made, in which numerical values 
have been obtained exhibiting the expansion of the liquid, the 
pressure of the vamur, and the compresaibili^ of the substance 
in the gaseous and liquid condltioivs; and from these results, the 
dcnKitics of the saturated vapour and the heats of vaporisation 
have been deduced. The temperature rOngc of these obscrva* 
lions is from - 18" to 223® C. 

It is the authors’ intention to consider in full the relations ot ' 
the properties of alcohol and ether j in the meantime it may be 
stated that the saturated vapour of ether, like that of alccmol, 
possesses an abnormal density, increasing with rise of tempera^ 
ture and corresjionding rise of pressure ; that at 0“ the vapour- 
density is still abnormal, but appears to be approachmg a ' 
normal state ; and that tlic apparent critical .temperature of 
ether is 194® C. ; the critical pressure very nearly 27,060 mm- 

35'61 atmospheres; and the volume of x gramme of the 
substance at 184'" between 3*60 and 4 c.c. 

Mathematical Society, May 13.—J. W. L. OloUher, 
F.k..S., President, in the chair.—Mr. F. W. Watkin was 
admitted into the Society.—The following communications were 
made :—On Cremonian congruences contained in linear com¬ 
plexes, by Dr. Hirst, F.R. S.—Solution of the cubic and bi¬ 
quadratic equation by means of Weierstrass’s elliptic functions, 
by Prof, Grcenhill.—On the complex of lines which meet a uni- 
cursal quartic curve, by Prof. Cayley, F.R.S.-“*(Jn Air/s solu¬ 
tion of the equations of equilibrium of an i.sotropic elastic solid 
under conservative forces, by W. J. Tbbetson,—Conic note, by 
H. M. Taylor.—On the converse of stcreogranhic projection 
and on contangentinl and coaxal spherical circles, W H. M. 
Jeffery, F.R.S. 

Zoological Society, May 18.—Prof. W. H. Flower, 
F.R.S., President, in the chair,—Mr. C. W. Rosset exlubited 
a series of photographs taken during his recent visit to the Mal- 
divc Islands, and made some remarks on the zoological collec- 
ttons obtained during hU expedition.—Mr. Philip Crowley, 
F.Z.S., exhibited some pupte of nocturnal Lepidoptera which 
had been sent to him from Natal ; and read some notes front 
his correspondent, which proved that they w ere subterranean.— 
Mr. Joseph Whitaker, F.Z.S., exhibited « specimen of Wilson's 
Phalarope, said to have been obtained at Sutton Ambian, near 
Market Bos worth, in Leicestershire.—A communi cation was 
read from Dr. A. B. Meyer, C.M.Z.S., containing an account 
of the known specimens of King William the Third’s Bird of 
Paradise {Rhipaiornis guglulmi-tertu\ and remarking on a fourth 
specimen which had been recently obtained by (he Dresden 
Museum.—Mr. FVank E. BedtUrd read a paper on SomC new 
or little-known Earthworms, together with an account of toe 
variations in structure exhibited by Pertonyx ex€avafHt>^^x* 
Sclatcr read a paper on the species of Wild Goats and their 
distribution. Mr. Sclater recognisetl ten species of the getms 
Capra, distributed over an area extending from Spain to Soutoerp 
India, and from Central Siberia to AbysainU. 

Royal Meteorological Society, May 19.-^Mr. W. ElBr, 
F,R.A,S., President, in the chair.*^Mr. L. T. Cave and Rev, 
C. Malden, M.A., were elected Fellows of the Society. 
following papers were read t-^The severe weather of the Mk 
winter, 1885-86, by Mr. C. Harding, F.R.MeLSoc. "The 
author showed that the whole winter was one of exceptiostot 
cold, not so much on account of any extremely low temper^ 
tures experienced, but more fimm the long period of froei and 
the persistency with which low temperature opntinued. lo the 
South-West of England there was not a single week frqm ^ 
commencement of OCtobeit^lto jMarch ih which the tempeiaihwe 

did not fall to the ifit«xdpjgipotot. In many p^s of the 
Islands frost occurred to toe shade on upwaitis of fio 
between the be^nntog and the middle ot Umklif Mcdk 

during the long liroiit oommencied to thd middto m 

February and doutomdd 17 

below the freexto^'-pointVto tofifiy,places OA mtoe|han 
aecutive uighto At to front 
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on on 1^3 cdnsecui&vo nMts trovb, jlsfortaaryc 

tn' l(iMi<ph Tho Winter of 1^5^^ wn$ tne only on^ m wbiioR 
on the waiter or the Loh4i>n Skating Clnb, in 
park^ m eat^ of the four months December to March, 
sInSt the formation of the Clab in 1B301 and there are but four 
rlfecOrd^ of qkatini^ in March during the 56 years, and none so 
lOhi|> as in ibo present year, Whh regard to the temperature of 
ibh ^atCr of the Thames at Deptford, It was shown that the 
total; range from Januonr 8 to March 20 was only 6% whilst 
fi'Oin March 1 to 19 the highest temperature was 36^*5, and the 
loWWtt 35®. The temperntme of the soil at the depth of i foot 
wad gcoerally only about 2* in excess of the air over the whole 
of England, and from March 1 to 17 the earth Was colder than 
tisUa! by amounts varying from 6®'3 at Lowestoft to 8*^5 at Nor¬ 
wood. The facts brought together showed that the recent 
winter was one of the. longest experienced for many years, and 
that in numerous ways u may be characterised as ^'most 
severe, “—Description of an altaUmuth anemometer for recording 
the vertical angle as well as the horizontal direction and force of 
the wind, by Mr. L. M. Casella. The author describes an 
anemometer he has made which records continuously on one 
sheet the pressure, direction, and inclination of the wind.—Earth 
temperatures, 1881-85, by Mr. W. Marriott, KK.Mct.Soc. 
'I'his is a discussion of the obsen^ations of the temperature of the 
soil at various depths below the surface, which have been regu¬ 
larly made at 9 a.m. at several of the stations of the Royal 
Meteorological Society during the past five years. The results 
show that the temperature ^of the soil at i foot at nearly all 
the stations in the winter months is almost the same as that of 
tht: air, while in the other months of the year the temperature of 
the soil is higher than that of the air at all except that of the 
London statioiib.—Note on the after-glows of 1883-84, by Mr. 
A. W. Clayden, M.A., K, R. Mcl.Soc, The author suggests 
that the after-glows were the result of the water-vajwur erupted 
from Krakatab, and that the dust ami other ejecta played but a 
secondary part in the production of the phenomena. 


Sydney 

Linnean Society of New South Wales, March 31.— 
Mr. William A, Haswell, M. A., B.Sc., in the chair,—The fol¬ 
lowing papers* were read On certain Geckos in the Queens¬ 
land Museum, by Charles W, de Vis, M. A. A new species of 
the very curious genu. AV// 4 r«r//.j h described under the specific 
name of /(mr, from its smooth lepidosis, as compared with the 
only other species, M asfier, A species of Diplodat'tylus (/>. 
w«ftcw«</a) U also described. Roth lizards are from Northern 
Queensland.-^Description of a new aphauiptcrous insect from 
New South "Wales, by A, Sidney Olliflt, F.E.S., Assistant Zoo- 
I'>gbt, Australian Museum. The remarkable parasite here 
characterised under the name JLchuinopha^a avibuians was found 
in large numbers on the head and breast of a porcupine ant- 
eater hy^trix). It differs from the Ptdex echidna de¬ 

scribed by Denny from the same host in habit as well as in 
several important points of structure, and is, therefore, regarded 
as fWming the type of a new genus. Unlike the majority of its 
allies this species does not appear to possess the power of 
jumping.—On a microscopic fungus parasitic on the Cu- 
cur&tacese, by E. Haviland, F.L.S. In this paper the author 
gives an account of his inquiry as to the origin of a disease 
which has caused much destruction to melon and pumpkin 
plottta daring the last three months, and which he has identified 
as the miciti-fungus As a preventative he 

sugg^ts greater care in cultivation, and quotes various authors 
proviim ^at old plants will there^ be sufficiently vigorous to 
resist the Attacks of the fungus.—Jottings from the Biological 
Laboratory of Sydney University, by William A. Haswell, 
M.A.* B.Sc.j Lecturer on Zoology and Comparative Anatomy. 
On the myology of the flying squirrel {PdemrUU 
In ita t)E^u«ip^lar phalanger nearly reaembles 

the vulptna phalanger and the Cwiriw, with a few special modi- 
fiettridhii, of which the chief is the piesence of a peculiar ** long 
fetuh^^candal muade. *'—Insects of the Ely Rive^, New Guinea, 
** Coleopteta/' by W^Uam Madeay. F.L.S,, &c. ^ is the 
second .j^per oommdiiticated by 'Mr. Madeay 00 the insects cob 
lectf^ .dunhg the lucent ejt^itidn oyganisea hy the Ge<«r^hi- 
of Auafctahaf&r the exploration of ihe iuftwlor of 
New 'Guitiea, . Ime .pnsvioos paper dealt whdl the 
ip fihe end of the Hetemmem. the pteawit taie 

h\ ell 9* of WMcfa ji w 


now described for the first time.«-*-'rhe Mollusca of the Pareom 
and Oamaru systems of New Zealand^ by Capl. F. "W. Hutton, 
Hon. Member Linnean Society, New South Wales. Cant. 
Hutton*B paper is a coutrifiution towards the correlation of 
Tertiary rocas of Australia with tho^e of New Zealand, and it 
enumerates 268 species of Mollusca from the Pareora and 
Oamaru systems, which are probably of Miocene and Oligocene 
age, of which 184 species are confined to the Pareora b^s, 33 
species to the Oamaru, while 51 species, of which a few ore 
doubtful, are common to both. 

Paris 

Academy of Sciences, May 17.—M. Jiirien de la Gravi^re, 

. Prcsident, in the chair.—Pt^idential allocution on the occa¬ 
sion of the homage offered to M. Chcvreul at the meeting of 
Monday, May 17, when that illustrious member and do)*en of 
the Academy completed his hundredth year. In reply, M. 
Chevreul assured the audience that to be told his long careev 
had been useful to science and his country was the greatest 
eulogium he had ever ambitioned.—Observations in reference to 
I the quantitative analysis of the ammonia found in the ground: 

I a reply to M. Schlajaing, by MM. Berthelot and Andr?. The 
authors point out that the note recently published by them in 
the Comptes rettdus was not intended to raise any discussion on 
M. Schlce-ing^s theories regarding the absorption of atmospheric 
ammonia by arable lands, 'i'heir main object wa& to explain a 
special precaution and a common source of error in the quan¬ 
titative analysis of the ammonia present in the ground. Nor 
did they wish to deny that the ground receives in a general way 
a supply of ammonia from the atmosphere, although they did 
not consider that this fact had been fully demonstrated by M. 
Schlasing's cxperitnenls.—Reply to M. Taurines's recent obser¬ 
vations on the communication of March 23, 1S85, regarding 
marine engines and the experiments made on board the Pfim- 
au^^ueif by M, A. Ixsdicu, I be author maintains the general 
correctness of his conclusions, which are unfairly stigmatised by 
M. Taurines as “theories conceived a priori and at times dan¬ 
gerous.'*—Remarks on the third volume of the Scientific Mission 
to Cape Horn, presented to the Academy by M. Mascart. This 
volume contains all the observations regarding terrestrial mag¬ 
netism, and MM. Muntz and Aubin's analyses of the specimens 
of atmospheric air collected by Dr. Hyades. I'he researches on 
terrestrial magnetism Wtre greatly aided by a continuous register¬ 
ing apparatus, which was set up by MM. Payen and Le Can- 
nelUer, and which worked satisfactorily the whole time the 
Mission remained in Orange Bay. Incidental reference was 
made to the subsequent death of M. Payen in France, and of 
M. Martial, commander of the Expedition, in China.—Elements 
of the orbit of Brooks's comet, No. 1, by M. Lebeuf. These 
elements, deduced from observations made at Kid on April 30, 
and at Paris on May 4 and 8, are as under:— 

T ■" 1886 June 7’5158 Paris Mean Time. 

fl - 193 I 29-5 1 

» = 33 42 7*1 > Mean Eq. 1886 0. 

i - 87 47 347 ) 

log jT - 9'439I04 

—Observations of Brooks's comets made at the Observatory of 
Algiers with the 0*50 m. telescope, by M. Rambaud.—Measure¬ 
ment of the electric conductivity of the dissolved chloride of 
potassium, by M. E. Routy. Between the lemjperatures of 0®C. 
and 3<y* C. the resistance of the solutions of the chloride of 
potassium is expressed with sufficient accuracy by the binomial 

formula n = ■ ■. A table is given of the absolute values of 

I -h a/ 

the specific resistance r^^ and the relative values of the molecular 
resistance p®, as well aS the values of a.—On the atomic volume 
ot oxygen, by Mi E. H, Amagat. M. Wroblewski having 
i recently announced that the atomic volume of oxygtm was con¬ 
siderably below the author points out that he had arrived at 
the some conclusto early in 1885. tn hia communication of 
I March 2 of that year he stated that under a pressure exceeding 
4000 atmospheres he had succeeded in obtaining oxygen with a 
density higher than raj and at a temperature of 17®.— 

[ Observations on the deviation, froin the vertical on the south 
I c^t of Fxian^i hy M. G^main. From four determina¬ 
tions ohudiied At uNiedf Saint^Kophael, Toulon, and Mar¬ 
seilles, the anting hifers that on this seaboard the continent 
, atfratts the veitk^h that ^ to say, repels the asironomic ^s 
opposed to , the i^odetic teniih, and that this attracth>n 
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«^¥»f:)eiut to be «K«rtjt^ by a piint sittiated to the north of N^ice 
iit rtw Alpa.—On the baronietric prepare of May t3» 1B86, 
imn at 4 b*clock m the morning the barometer fell to 
W’S? tttm;, the lowest recottled in Paris since the^ear 1757, 
by M. E* Kenou. This remarlcaMe fall coincides with vlpl^t 
atnvcH^eric disturbances in Madrid and other parts of Spain, 
in Eneland and the United States, The stormy weather 
ireach^ Italy and Germany on May 14, when the Jura and 
Chnux^de-Ponds weje covered with snow.—Action of vanadic 
acid on ihe ammoniacal salts (continued), by M. A. Ditte. In 
this paper the author deals with a second group comprising the 
sulphate, chromate, iodatc, borate, acetate, vanadate, per¬ 
chlorate, carbonate, and hydrochlorate of ammonia.—On 
several doable silicates of alumina, and of potassa or soda, 
by M. Alex. Gorgeu. The kaolin with which thwe silicates are 
obtained is that used at the Sevres works. This composition 
when dried at a temperature of 120® C. is almost exactly that of 
the silicate of hydrated alumina, aSiOjAUO^aHO. Its action is 
described on the alkaline haloid ^alts, on tne alkaline carbonates, 
and on the fused caustic alkalies.—On the combinations of the 
chloride of zinc with water, by M. R. Engel. Besides that dis¬ 
covers! by M. Schindler, the author describes three other 
hydrates of the chloride of zinc, of which two may l>c obtained 
in large isola ed crystals.—On a combination of phosphuretted 
hydrogen with the hydrate of chloral, by M. J. de Girard.—On 
pilocarpine, by MM. K. Hardy and G. Calmels. For this 
substance the authors Imve established the formula— 


(C5H4N)J8-C: 


^COO CH« 

„n^-CH 3 

\cih '^CIU 


and for pilocaqndine - 


(C5lI,N)/3-C 
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—Rescarchcsonfhecomposition ofcarotine, its chemical function, 
and its formula, by M, A. Arnaud. This is a carburet of hydro- 
gen (CjwHsg) identical with the orange-red crystallised substance 
which the author has extracted from the leaves of various kinds 
of plants. This colouring matter exists also in a great many 
fruits, and especially in the tomato, and may in fact be said to 
l>e universally present in the roots, leaves, and fruits of plants, 
ft oxidises in the air even at the ordinary temperature, and 
especially about 70^ C., and in solution this oxidation becomes 
extremely rapid.—Remarks on the bilobites, by M. Stan. Meunier. 
The author makes a fresh study of these interesting vestiges, 
without deciding the qinsstion whether they are mere animal 
footprints, ns supposed by M. Nnthorst or real fossil algae, as 
maintained by MM. Delgndo and De Saporta.—Characteristics 
of the stem of Poroxylon (fossil gymnosperms of the Carboni¬ 
ferous epoch), by MM. C. Eg. lierirand and B. Renault.— 
Account of a meteor recently observed on board the steamer 
A{^/rU in the Gulf of Smyrna, by M. L. Aubouy* 

ilERT.IN 

PhysiologicalSociety, April 30.—-Dr. Wolffl>erg spoke on the 
Young-Helmholtz theoiy of tne colour-sense, which he extended 
in the direction of assuming the existence of red-sensitive, green- 
and violet-sensitive ganglia in the central organ of sight-percep¬ 
tion in the sphere of vision. These ganglia were connected with 
the red nerves, the green nerves, and the violet nerves, and by 
means of such nerves communicated with the retina. Seeing, how¬ 
ever, that yellow, blue, and white were likewise psychically simple 
sensations, Dr. Wolff berg assumed specific ganglia for these as 
well, which, however, stood in connection luih the red, green, 
md violet ganglia, the yellow ganglia being situated at an equal 
remove from the red and green, but at a further remove from 
the violet ganglia. Similar was his conception of the situation 
and connection of the blue and white ganglia. Regarding the 
sensation of black, he would speak in an address in the imme¬ 
diate futtiri“-Dr. Uhthoflf made further communications resi^ect- 
ihg the dependence of visual sharpness on the Intensity of lUu- 
mSttidoa. After an historical survey of the older experiments to 
detemine the relation of visual sharpness to light intensity, he 
de»celM the results of his own labours in this held. In the 
case nf^ wldte he had communicated the relation op n former 

OCcaeU TOl. itxxi, p. 476). In the case of yellow 

lights the visnal charpness under low intensities increased jUSt as 


fspidly as jfft 

%ht. The onrve, howeyeri in ^ 4tumcd 

hdght than it did wldt htod then 
parallel to the ahsCissa. yfHh rtd light** on ^he Other naM* W 
curve kept below the height treatihed with white TU^t j it foae 
slower, moreover, and never becawe parallel. The eurve w 
visual sharpness for green light Iny Atill deeper than far >^4 w 
also rose persistently, though slowly^ The curve for hfoC 
lay deet>est of all, and very soon became paralltil t6 the ahUCwfa' 
of the light intensity. In the case of a green-blind i»«on» the 
curves for white, yellow, and red were the satne Us in uie uaw 
of the normal eye, as there was likewise a coincidence for 
blue. The curve for green fell almost coincident with ihC 
low curve for blue. 
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^ Fut^ {Hymeno* 

By Rey* John Stev^son, Author of Myco- 
Vol t. Agaricus-^Bolbitius. 8vo, pp. 

; Cists* (Edinburgh < William Blackwood and 

SofUj. 1886.) 

A * century ago, the number of per- 

^ sons in this country who made any pretence to 
mhiy t^e fungi might have been counted on the fingers, 
and almost on the fingers of one hand. At that time 
Berkeley** ''Outlines of British Fungology** had just 
appeared^ but with it came no visible evidence of an 
increased number of students. An unfortunate desire to 
limit the volume to a definite sise and price acted in- 
junoualy upon its contents. Half the book was a mere 
list of names without descriptions, and in the other half 
the descriptions were reduced to short diagnoses, quite 
kisttificient except for those who were somewhat expert in 
the study. The young student struggling to get some 
knowledge of these obscure plants had no alternative but 
to fall back on the supplementary volume of Hooker’s 
" English Flora '* for the information he needed, oftentimes 
with much disappointment Hence it is not surprising 
that only a few had the courage to persevere in a study 
ior which there was no adequate text-book. It was not 
until 1871 that Cooke’s “Hand-book of British Fungi” 
supplied what was required, and imparted a stimulus to 
tlie pursuit of that section of British botany, which has 
gradually increased in force, until at the expiration of 
another fifteen years, the ” Hand-book” is out of print, 
and Out of date, with a greatly augmented body of 
students looking anxiously for a new edition, or an 
eptUrely now work. 

At this erisisi and under these circumstances, the work 
before us ^s made its appearance, opportunely, and 
itis to be hoped satisfactorily, to fill a vacant place. No 
apology is offered, and none is required, where there is 
no dy«dry,;ahd a manifest necessity has ^en created by 
rise flux of time. If the new work fulfils all the conditions 
of it Hand 4 >ook ” of mycology as the student would 
there is a good and valid case in its favour. It 
conceded that although his previous " Mycologia 
S^ca^ was little more than a localised catalogue, there 
was every re^non to believe that the Rev, John Stevenson 
witM bl^ practical experience and literary ability to 
lk()|la4kT ltf^ acquit himself well in the produaion of a 
sabea^bfoorate VWk. In the result tus friends have no 
fo bb dlsapp^ He has laboured conscien- 
akho^ in some things we do not agree with 
Ipb kas useful task. 

stated, 

l^k, naiody, that iris prac- 
' ,Friers ** 00 far 

lii;ouftceni^ iTbpne, ,|i:;^;dotibt 

:can; 




hairis been better not to have left^this point in suspense, 
since a long detailed description which can be attributed 
without resemdon to Fries is of infinitely more value 
than the most careful compdatiou would be* . Unfbr-, 
innately, any one who opens the book to consult it for 
the first time will at once conclude that the descriptions 
are the original production Of the author, whose napie 
appears on the title-page. We do not for a moment 
imagine that there was any desire to appropriate whole¬ 
sale and take credit for the product of another man’s 
brains, but unfortunately that ts done sometimes in 
scientific books, and an honest author should be above 
suspicion. 

Of the type, paper, and general appearance of the work, 
including the woodcuts by Mr. Worthington Smith, we 
have nothing to say except in strong commendation. 
But we cannot help quoting one sentence from the 
preface, which at least is original—"The tendency in 
recent years has been to multiply species unnecessarily, 
and ultimately many so-called species must disappear. 
The pmning-knife must be unsparingly used; but this 
must be the work of a Congress of Cryptogamic Botanists, 
not of individual authors.” This quotation is made 
without iiAntion of dissenting from it, but as a prelude 
to a statement of the fact that in the present volume two 
sub-genera and about fifty species (good, bad, or indif¬ 
ferent) which have been recorded as British, some on the 
authority of the Rev. M. J. Berkeley, and many of them 
figured, are entirely excluded without comment or 
apology. Was this "the work of a Congress of Crypto¬ 
gamic Botanists or of an individual author?” 

Some writers, and compilers, of the present day exer¬ 
cise a questionable originality in the correction, or altera¬ 
tion, of the orthography of generic names which have 
been in use for, perhaps, half a century. No useful 
purpose is served, except the gratification of personal 
vanity, and the multiplication of synonymy. We note, 
on p. 504, an instance of this kind, where Psaliiota is 
written Psediota. Without inquiring which is most accu¬ 
rate, or most elegant, surely its uniform use by Fries, in 
the previous form, since 1821, should have been sufficient 
to protect it from the " pruning-knife,” and given it some 
title to usage in perpetuity. To such manipulators of 
names we would commend the following sentence from 
De Candolle’s Commentary on the Laws of Botanical 
NomenclatureIn these kinds of questions, it must 
be borne in mind that the fixity of names is of superior 
jmportance.” 

We observe also two or three instance* in which the 
orthography of specific names has undergone a change, 
but as it is just possible that these may be referred to 
typographical errors, and not to any intentional mqtUa- 
tion, we will accord the author the benefit of the doubt. 

Some apology is made in the prriace for a departure 
In the present work from the ordinary method of giving 
first a short diagnosis of the species, and afterwards a 
detailed descriptloa. "1 am aware,” it says, "that the 
departure from t^s method will touch existing prejudice; 
but it seems d^i^ble to avoid repetition, to the extent of 
one?thlrd, or in dm keoouiit of each species, and 

thtreky to Moreover 

’"‘ftim rim arrangement whi^ 
he is a atudekfr at 
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it ^ jg^IaUMEe It put fof himself.” We cprifess 
l«ie are laet ccmsciottS ourselves of any prejudice 
I s^tigtemetit touches inconveniently, Muce the 
»/by themselves, can be obtained in another 
forbi* 

'TOb tot volume extends to the end of the genus 
a secoitd volume is proposed to complete the 
wbflfc, embracing all the British Hymenomycetes. Thus 
far ive have descriptions of 822 species, corresponding to 
4S5 ivhich were included in the “ Hand-book of British 
Fungi” in 1871, and 383 in Berkeley’s ^‘Outlines” in 
i860, whilst all the European species included in Fries’s 
“Hymenomycetes” up to the same point was 1271. 
Hence it would appear that two-thirds of the species 
enumerated by Fries as European have been found in 
the British Isles. This may not be absolutely accurate, 
eince there are some included in the present volume 
which are not to be found in Fries, but the proportion is 
small and will not much affect the ratio. It is an inter¬ 
esting fact that the number of British species has been 
nearly doubled in fifteen years, which at least must be 
taken to indicate a larger number of observers and in¬ 
creased activity, for which there was doubtless some good 
and sufficient cause. Although coloured^gures of 
upwards of 700 out of the 822 species have been published 
in this country since 1881, that would scarcely have been 
an appreciable factor in the result. 

Criticisms of particular species would prove of little 
interest to any but practical mycologists, and therefore 
we forbear. In these times, when authority is held to 
have such slender claims, and independence of opinion is 
esteemed more highly than respect for the convictions of 
the old masters, it is a great consolation to encounter 
such an earnest and faithful disciple of the good old 
mycologist of Upsal as we meet with in the author of the 
book before us. Yet, notwithstanding this good trait, he 
has evidently a weak place in his human nature, without 
the tact to conceal it, and this is to be regretted, since 
rancour—like young chickens—comes home to roost. 

M. C. C. 


A MEDICAL INDEX^CATALOCUE 
Index Catalogue of ike Library of the SurgeoH-GcmraVs 
Office^ United States Army. Vol. VI. Heastie-Insfeldt. 
(Washington : Government Printing-Office, 1885.) 

A mongst the vast and rapidly-increasing mass of 
scientific literature it is a singular satisfaction to 
meet with a first-rate work such as this ** Index Cata- 
iofue/' which holds out good promise of being a clue to 
kome parts at least of what is far too large for any single 
gtasp. And if in any department of science it is more 
important than in another to trace generalisations to their 
foundations upon observations, and. to have the Tacts 
be(bre one, it is in medicine, which still contains so many 
whose foundations are not beyond attack, and $0 
obsmations in want of an adequate theory to 
i^kplain tbe^ In giving a clue to medical knowledgethis 
Catalogue ” is in one respect at leasts and in one 
in(i[tW5iiliaBt respect, unique among its class; for under 
such as, in this volume^ hooping- 
ewsmb, bospltils, hygiene, 

of aU the 



pamphlets in' the 
list of the fon titles of 

periodical literature that If yptmmE, i^ : 

atfioas, Eeforts, Eevlemi 
reflect that the list of such: p^Odimils tatesn In 
Suigeon-General^s Office amounts now tp at/k^ 8Qb$ , 
(of which a very considerable Fbpbf^b^ 
monthly publications), such a care^ blasS^A^^ 
their separate articles would seem to'be beyond < 

However, the unexampled energy of hJr- J. S. 
and his able assistants, which gives us evety tnobm the 
Ifidex MedicuSy has proved equal to this glganlk: taalc, 
which it would have seemed to most mere 

foolishness to attempt. The advantage to the student ^ 
is immense; for in such periodical literature, 4 ]ig'v 
modern fashion, a great number of important Jtots 
in medicine lie buried, and there would hardly be A 
chance of finding them without some such bdp as 
given us here. For though the literature of scienoe i» 
far less at present in bulk than the literature of ecfimd 
other subjects, most notably divinity, yet the literature Of 
natural science, even in one of its many subdivisions^ sudh 
as medicine, is paralysing in its profusion. To take wA 
an instance the literature of a disease which, themgd^ jost 
at present it is the fashion to talk much about it, is yet 
so rare that many doctors with considerable experience 
have never seen it, viz. hydrophobia, we find ca^ogued 
here not only 368 books dealing with it specially, but also 
the full titles of more than 1900 signed articles, not in the 
general but the medical press of the European languages, 
that have to do with it as well j and yet that is not a filih 
part of what is catalogued under “ Cholera ” in Vol. Ill,, 
and not a tenth of what is catalogued under “ Fever” in 
Vol. V. The subdivision and arrangement of the masses 
of information so gathered together is admirable, and that, 
for subjects so difficult to deal with as hospitals And 
hygiene, which occur in this volume, is not a little to be 
proud of^, and obe that any student will ap^ueciate. To 
the accuracy of every entry it would be absurd to pre^ 
tend to testify on our own investigation, butfioqiseht UAfi , 
of the five preceding volumes and some testing erf this 
sixth volume leave us in little doubt that n vea^ biftb 
standard was previously reached, and will be fbttod to M 
maintained, and of course that is one of the pomtfi OT 
cardinal importance in what is practically a dictlonAty W 
reference, 

The Washington Library, or, as WO Should say inbte 
accurately, the “ Library of the Surgeon-Generars Office^ 
United States Army,” is one of the two .or three Iai|pSst , 
collections of medical books in the wtwW, and its gMrtb ; 
has been astonishingly rapid* k was begun in ^ 

and, after the first thirty years, in i860, it cemtatned , 
350 volumes. To what si«e» at the end of the next „ 
years, in 1890, we may see it hardly veatuak^!^ ! i 

speculate; but in 1883 it Stood At about ^^c>Co ; 

66,000 pamphlets, and took ih more ton ,0600 ? 

cals j and yet a ciir^ last yOat estoatotha* W/; ^ 
every hundred' i* 

ington Library 


be true, it U* IO Itot' 

hundnBd 










Thele^^'me<3icel!.e{)iecia!Ut 
Medici a^Chittii|ricel 
to bc moro thMn hdlf the $i*e of the 
yhrery> or to contain many boOks that arc 
eho^t^ ; and h does not^g^ow with all 
fhh fi^dlty of the New World. 

sotho tifne pT^ all seekers after the most 
at^ rhdat complete medical knowlege will have 
to to this " Index Catalogue/^ and will trust that 
may he able to go on year after year putting 
fpm bis modest quarto of looo pages, until six or seven 
yaaj^ may see him at the end of his great work. 

A. T. Myers 

Of//? SOOAT SHELF 

4 e la SociiU des SucHces Physiques et Natit- 
reths de Bordeaux, 30 sferie, tome i. (Paris : Gauthier- 
Villars, 1885.) 

We have frequently had occasion to direct our readers^ 
attention to the high*class memoirs which this energetic 
Society puts forth. The volume before us is one of a kind 
that we should like to see brought out by our own scien¬ 
tific Societies. Under the title “ Niels-Henrik Abel, sa 
vie et son action scientihque,’’ it contains a full and most 
valuable sketch, by Prof. C. A. lyerknes, of Christiania, 
of the wridngs and life of one or the ablest and acutest 
mathematicians of modern times. That the account is a 
full one will be evident when we say that the work 
occupies 365 octavo pages : it is a translation in French 
from the original memoin and is further enriched by a 
comdderable apoendix. The labour of seeing the present 
form of the work through the press has principally fallen 
upon M. Hodel, to whom the author warmly expresses 
his thanks. Abel was born at Findd, Christiansand, on 
Aufl^et 5j 1803, and died near Arendal on April 6, 1829, 
and was interred at Froland. 

Ihe main body of the work con.sists of fifteen chapters, 
and the appendix occupies thirteen chapters more. His 
wotks^ onginally edited by M. Holmboe, the professor 
under whom he studied, were published in 1839, and quite 
recern^ a new edition was referred to in these columns. 
We give two or three extracts which show the apprecia¬ 
tion of his powers amongst his contemporaries, an appre¬ 
ciation which has rather increased than decreased since 
his di^th. Jacobi writes of a deduction Abel had drawn 
a^ being ** clle esi au-dessus de mes dloges, comme clle 
eet ad^eesus dc mes travaux." Legendre says, “ il me 
thrde, beaucoup de voir' les m<!fthodes qui vous ont 
conduit h de si beaux rdsultats; jc nc sais si je pourrais 
les cemiwendr tnais ce qu*ij y a de sfir, c*est que je n^ai 
ai^l^e idde des moyens que vous aver pu employer pour 
yaitw^ de pareilles difHcuUds. Quelle tdte que cellc d*un 
jeutth Horvdden Gauss expresses similar views, and 
cm heafibg 01 Abdi's death, wishes for particulars of the 
cette tdee eminemment distingude.^' We could 
;add ether extracts from Prof. Bjerknes' admirable 
veterd of d:ie distinguished Norwegian's life, which is a 
ddmpamon to the before-cited edition of “the 
Ibiribw^ , Should any desire, with Gauss, to 
ha^ nis ^pbitrait, wni see here in the frontispiece the 
to some of us, lineaments. , 




^ ty Percival Frost, D.^, t.RiS. 

^ditw JPMjMoh i MacouUeo and C0i| t^6.) 

to recoknmend ^ 

the 

i bM m^y a Itefwiht of thb 



mem reprint: them is moc again presented to us a 
notable increase of matter-^much more than a cursory 
glance Is likely to detect-^and there has been considerblde 
improvement generally. One change, greatly to the 
student's advantage, is the careful graduation of the pro¬ 
blems at the end of each chapter, and the separation of 
them into groupa There is still a lack of references to 
original memoirs, and though, apparently, the author is 
conscious of it, he needs reminding that it is not sufficient 
merely to say that this or that is due to Cayley, Chasles, 
or any one else. Such incomplete statements serve only 
to give discoverers their dues ; they do not assist the 
advanced and inquiring student. 

We have pleasure m learning that an Appendix is 
about to be issued giving hints for the solution of the 
problems, but the pleasure is far more than counter¬ 
balanced by observing that the title-page bears no longer 
the words “ VoK I.,” the inference being that Dr. Frost 
has followed the sad example of Thomson and Tait. 
There is no dearth of men willing and on the whole able 
enough to write mathematical text-books for beginners : 
those who could produce a volume to follow Frost's 
“ Solid Geometry ” are rare as white crows. When found 
—by press delegates—they should not only be made a 
note of, but coerced. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions Ar- 
pressed by his correspondcnls. Heither can he undertake to 
r^urn^ or to correspond ^ith the writers of rejected manu¬ 
scripts. Ho notice is taken of anonymous communicaiiom. 

[ The Editor urgently requests correspfntdents to keep tluir letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appeatanee even 
of communiealions containing interesting ana novel fasts,] 

Flora of South Africa 

No one, who ever si>eat much of the impressionable period of 
his youth at the Cape, that land of lowly plants with exquisite 
flowers,—but will be vividly interested in the masterly description 
of those plants’ geographical regions of habitat, as given by Mr. 
Bolus, per your reviewer, “J. D. H./’ on pp. 77*79 of your 
last week’s issue. 

But what can either one, or other, of those gentlemen mean 
by saying of “the Natal region” that it is “bounded on the 
east and south-east by the Atlantic” ! 

By the Indian Ocean if you like ; and then you have a ready 
means of conveyance for those “ Indian types of plants, bkh in 
genera and species” which the above-quoted authors say do 
abound along that eastern coast of Bouth Africa,— h\ii which the 
Atlantic could never have brought to it. 

There is, however, a further local difference in the qualities of 
the two oceans, of such overwhelming importance to all vegeta¬ 
tion, that Iw’onder no mention appears of it in a Cape botanical 
essay. 

^Thc Natal coast, for instance, on the east, is washed by a 
warm current from the equator, giving out so much steamy 
moisture that not only, as your article tndy states, arc there “ the 
herbage- and bush- and tree-foliage greener, and the leaftige 
larger” than elsewhere; but there, in that region of luxuriously 
fed, densely growing plants, does game abound; there do Kaffir 
tribes congregate and establish their kraals; and thereto do Dutch 
Boers erotgrute out of the old, dried-up, souths colony, and 
found new republics; while therein have we also, eveiy feW 
yearn, to wage successive wars either with thetti, or with Zulus 
or Amakosi tribes of various power, until British liv«s have 
bO0Q sacriflo^ by thousand^, and British money expended by 
milliona. 

But west coast of South Afiica, bless It, being washed by 
a cold current of the Athmtic coming from Antarctic seas, and 
giviUig out httloor VO vapbtuy even under a nearly vertical sun, 
—can hfwBy bat even just as ft is, on arid desert, whet* only 
a Wander miserably up and dowik 

* vwifrvasiDnal a«i^ or toasted ants and 
[4b due %hta thure for pernmnem poasesslov 








thilVegicgIkmi contrast between hnwan society, as 
in^'AAtbeflot^ on om} side, v^rms the other, of Souths, 
A^!ii^a^(1MccOBtioj{ sbme detaUs dependent on the soU and the 
prevAmtiE diiedSoD of the wind) are due to the Indian Ocean 
impArtln^ <t)0 the air on the east coast an invisible, yet most 
|Kxteiiti<|itality which the Atlantic does not confer on the western 
coeetf Could ther^ then be found a more expressive emblazon, 
euitahle to the present day, for a cost of arms for one of the 
fifourlshing new Governments on the ea^lem side of South 
Africa, than a wet, and diy, bulb hygrometer pictured with both 
bulbs marking 85“ F., and with the surf of the Indian Ocean 
beatii^ in the ilistance ? C. PiAZZi Smvth 

May 29 

The Compoaltlon of the Edible Blrd’e-Nett 

As I have been much interested in the controversy concerning 
the composition of the edible bird’smest, and particularly in the 
bearii^ of Mr. Greenes investigations, which are given at length 
in your last issue (p. 81), would you permit me to give the result of 
some observations 1 made on this subject in the Solomon Islands. 

It will be remembered that it was the association of these nests 
with a so-called “fungoid growth ” in the caves of North Borneo 
that led Mr. Pryer to consider that he had found the source of 
the material of which the nests are made, a supposed discovery 
wbit^ led to the re-opening of the controversy (Nature, 
vdI. XXX. p. 271). This low ^ant-substance was determined by 
Mr. George Murray to be the result of the growth of a micro¬ 
scopic alga, a species, probably new, of Glaocapia {Proc, Z0OI, 
Soc., 1884, p. 532). 

In the Solomon Islands 1 was only able to obtain the edible 
nest in one locality (Oima Atoll) since the bird usually frequents 
inaccessible sea-caves and cliffs. The nests were of inferior 
quality, and were for the most part composed of hbrous materials 
aerivM from the vegetable drift (the husks of pandanus seeds I 
especially), llie gelatinous ^ubstance thickly inemsted the in¬ 
terior of the nests, and attached them to the rock. The surface 
of a cliff in the vicinity of the cave frequented by the swifts was 
coaled by a reddish gum-like growth, which proved on exami¬ 
nation to be an aggregation of the cells of a protophytic alga 
about 1/2500 of an inch in size. Unfortunately my specimens 
of this growth have miscarried, but 1 feel assured that it U very 
similar to that observed by Mr. Pryef in the Borneo caves, 
samples of which, through the kindness of Mr. George Murray, 

1 had the opportunity of seeing at the British Museum, A 
similar ^owth is commonly to be found coating the coral-lime¬ 
stone cliilk in this group. It may be seen in all stages, the older 
portions being dark-coloured and rather tough, and the fresher 
portions being, as Mr, Pryer aptly remarked, like half-melted 
gum tmgacanth. There are but few cells in the fresh alga, the 
mass belDg apparently composed of cellular debris, immersed in 
a rather diffluent material, the whole somewhat resembling the 
third section mven in Mr. Green’s paper. 

That the suivaty glands are especially concerned in the pro¬ 
duction of the gelatinous nest-substance there can now be but 
little doubt, and the investigations of Mr. Green have established 
the nature of its composition ; yet it is possible, and 1 make the 
suggestion with great diffidence, that a v/geiahlt mucin, or a sub¬ 
stance closely allied to this animal product, may be found in these 
low plant-growths. H, B. GuppY 

95, Albert $treet, N.W., May 29 


“ Arithmetic for Schools 

In NATtJRK of May 20 (p, 51) there appears a criticism of 
my ^♦Arithmetic for Schools,” in which your reviewer states :— 
** In the Pui’<^ arithmetical part of the book logical accuracy is 
AUempted with considerable success. Want of grasp U much 
mote evident in the part which deals with the applications. 
Than the division into subjects is strangely illogical, and slight 
Inaccnracies of thought and language occur. Is it really the case, 
tm exstsntfle, that rate of interest (p. 181) is totally independent 
These are very serious chafes to make against a book 
^ the fcM, «nd ovght not to be made without reiy go^ rea^’bn. 
Aayoox; lOViewer suggests the Inferences (t) that book Is 
one of which contains the orkhmetk/^ 
and tho ot^r the and (a) that it ia stiM ^ 

Mrm/ mod as ndtbet df them 

Ipfinenceis Idai imy in It seems an}yla|r tbi]^^ 


that ‘ your 'ue^ewer should ^ 
slijdit inaccuracies on 

OonvBle and Caitts Colkij^' 

Sl/NSPOTS AND PMICMS OF fNDI4pf 

GFA!INS r' ‘ 

I N the volume of the 

with the province of Kathinwar, there ia at 
a long list of prices of the principal food-^graina w 
nagar. The list contains, along with other infortnatH^^r 
the price of Indian millet for nearly every yedrirbtn 1781 
to 1882, This series of figures is long enough to ftf^rd 
the means of testing whether there is any m 

India, for times of scarcity, and consequent dearness of 
food, to recur after more or less regular intervals of 
years. , 

Ever since the discovery by Schwabe of the periodiaty 
of the sunspots, and the further discovery by Sahine of 
the same periodicity in the variations of the ea^*e 
magnetism, there has been a growing belief in the minds 
of scientific men that the varying condition of the son 
exerts a far greater influence on terrestrial affairs than is 
usually thought at all probable, and various investigatofrs 
have traced, with more or less definiteness, a periodicity 
of eleven years—coinciding with that of the sunspots—in 
the variations of the rainfiul, in those of the temperature 
and pressure of the atmosphere, and in the frequency of 
storms, &c. The late Prof. Stanley Jevons went so far 
as to express the opinion that even trade depressiont 
are the remote effects of corresponding variations in the 
condition of the sun. 

1 am not aware that any attempt has hitherto been made 
to trace out any direct connection between the variations 
of prices in India and solar phenomena. The apparent 
hopelessness of the task has probably acted as a sumcient 
deterrent, for although it may be reasonable to suppose 
that solar variations influence the rainfall and other purely 
physical phenomena, yet it is well known that there are 
many causes of variation of price which cannot, with any 
show of reason, be attributed directly to the sun. SucH» 
for instance, are wars, the gradual increase of the popula^ 
tion, variations in the quantity of money in use, changes 
in the total volume of trade, 8lc. These circumstances 
complicate the problem very much, but it does not neces^ 
sarily follow that it is hopeless to attempt to trace t)re 
possible influence of solar periodicity on the prices; for 
there are statistical methods by whkh most of tlie 
turbing influences can be approximately, if hOt entirety, 
eliminated. Indeed, when these methods of elimiimtkhp 
have been applied, it maybe found riiat iht solar periodic 
city is more decidedly traceable in the prices than m ^ 
rainfall: for, in the one case, the pnodoce of every ffetq 
exercises its due share of influence, in determining 
price; while, in the other case, tlm quantity of ri^macui4i% 
measured is but an infiniteumal portion of tha wMn 
quantity which falls, and may ther^ore very tapesfMy 
represent the total rainfall over the of a 
In considering a price in relarion to 
tion to which it is subject, it may be thought of asdivid^ 
into portions, each TOJtlon bemg assigned to its 
particular cause. What is wanted here is ip sepai^ 
distinctly as possible that portion whidh may Im due Ip 
the variation of the Influence of tlm etpi firoxn aU the.|ert«' 
But before any satisfactory 
tinguish that portion of the^cp vsriatibn Which 
doe to variation of seder inmtehce Irbm the 
to the average amfdum bf solar 
causes, it is neoesfwy^to adopt seme 
parison whkhtnayieasdhad^wsWppfWed^^ A^ 
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I ^ 1M i^out^ of »&\$0 ia^uoace, 

4v!i^r«^ tHe 

yfiat of the «l«ven urSll be 
^ ^^^J bj^'the diffo^ between ihe average condition 
iw tm ann and ita aetaaJ condition in that Oiiddle yonr. 

dmetence <d mice may also incltide the effects of 
Otl^ ^a^ttrah^^ end hon*periodic causes. Eleven years 
it%r ito middle yn&>* Just mentioned the sun will again 
bd:^ ^ Ibnther condition, and asimiiar price difference 
year may be caictuated. The same process may 
be dardedon to the twenty-second, thirty-third, &c., years^ 
and it will then produce a s^es of price differences 
equelfy affected by ecmal periodical solar influence. Non- 
perioalc causes will, nowever, sometimes tend to unduly 
rafse these price differences, sometimes to depress them, 
but on the average such disturbances will, in a long senes 
df y^rs, tend to balance each other, leaving the periodical 
portion of the solar influence outstanding. If, for instance, 
the years for which the calculations of the price differences 
have been made are those in which the sunspots are at a 
maximum, the average price difference will show how 
much prices tend to be raised or depressed by that con¬ 
dition of the sun which produces most spots. A similar 
series of calculations may be made for the years in which 
the spots axe at a minimum, also for the intermediate 
years when the spots are increasing, and for those years 
wh^ the spots are decreasing. A set of eleven average 
price differences, one for each year of the sunspot cycle 
of eleven years, will thus be obtained, and^if, on arranging 
them in consecutive order, they show that prices are, on 
the average, decidedly high in those years when there are 
few sunspots, and decidedly low when the sunspots are 
numerous, or if they show any other decided and system¬ 
atic vaiiarion in the sunspot period, the conclusion will be 
that the sunspot cycle cfocs really affect the prices. If, 
oh the other hand, thy)rices do not change in any system¬ 
atic manner in the diflerent years of the sunspot cycle, the 
conclusion will be against the hypothesis of a periodical 
variation of the pnees corresponding to the periodical 
variation of the sunspots. 

There is one point of view from which this method of 
taking differences is open to some objection. Suppose, 
merely fdr the sake of illustration, that the average price 
of millet throughout some particular sunspot period of 
dtwm years is 50 pounds for a rupee, but that in the 
year of maximum sunspots the solar influence is such as 
to double the crop and lower the money price or raise 
the <|uantity price proportionately, that is, to 100 pounds 
fbr a rupfee. The price difference for that year would be 
JO. If, however, by reason, say, of a more plentiful 
supply Of money, the average price of millet for the whole 
of ahother sunswt period of eleven years is only 25 pounds 
for It rupee, and the crop in the year of maximum sunspots 
fa, throi^h solar influence, similarly doubled, the quantity 
priOe wc^ only rise to 50 pounds, and the price differ¬ 
ence would be only 25, although the solar influence, which 
Is am^^osed to have produced the change, is the same as 
befbre. The difference between the two results would be 
due slmdy to the more plentiful supply of money, not at 
10 li mfferehce of solar influence. This shows that it 
l^OOdfiil to adopt some modifleation of the method, 
will affbnr for gradual changes in the amount of 
niOt^ In use, and other similar causes Of altemtion of 
Such a mOdiffcation will be made if, instead of 
t^ng prico tHfferehces, the actual price of the middle 
ytiMr of the Oleveh U express as a percentage of the 
liljcpitssed in this way4 the pereeetagefbr 
" ur pf mmdmom ^nspots in each of the above ex- 
i is to say. in each case ^ 

M ^ would >e 100 per ^cent. 




rupee. If, dmrefbre, ^e nomber any year in Table I. 
is 125^11 means that the number of pounds of grain for a 
rupee Is 25 per cent greater than the corresponding 
eleven^yearly average; and if the number is 75It means 
that the number of pounds for a rupee is 25 per cent^ less. 
In other words the excess above Or the defect below 100 
shows how much per cent, the number of pounds for a 
rupee is above or below the corresponding eleven-yearly 
average. 

Tabik I.— 


VeAro. 


1783 to 1793 

1794 to 1804 
1805 to 1815 
1S16 to 1826 
1827 to 1837 
1838 to zS^ 
1849 to 1859 
i860 to 1870 
1871 to 1S81 
1882 . . 


Means, including 
1863 to 1866 . 
Means, excluding 
1863 to 1866 . 
Smoothed means. 


X 

a 

3 

4 

5 

6 

7 

8 

9 

*0 


66 

56 

*43 

*57 

172 

>8S 

*04 

24 

60 

66 

69 

140 

163 

*45 

13* 

lOB 

82 


75 

72 

II7 

97 

>39 


‘iS 

106 

78 

38 

69 

118 


162 

*03 

68 

81 

78 

111 

7 * 

5 * 

141 

»37 

9S 

121 

* 3 * 

*35 

71 

Z2 

79 

9 t 

58 

zoo 

92 

8z 

141 

164 

93 

86 


132 

96 

96 

102 

104 

100 

ro6 

112 

109 

84 

103 

100 

*03 

86 

52 

62 

87 

*05 

IQ4 

92 

93 

93 

*33 

126 

126 

107 

89 

75 

7 * 

89 

too 




1 






97 

95 

**4 

117 

109 

116 

118 

92 

73 

78 

97 

95 

114 

120 

ri6 

E22| 

121 

92 

73 

78 

93 

TOO 

111 

**7 

118 

120 

II4 

94 

79 

78 


61 

63 

85 

74 

81 

66 

122 

84 

118 


84 

84 

86 


The numbers of Table I. are arranged in lines of eleven 
numbers each, so that the numbers occurring at equal 
intervals of eleven years, beginning with 1783, all fall in 
the first column, those occurring at equal intervals begin¬ 
ning with 1784, all fall in the second column, and so on. 
Now if there is any decided tendency for high or low 
prices to recur at more or less regular intervals of about 
eleven years, the grea^ majority of the high prices should 
be found in a few contiguous columns in one part of the 
table, and the great majority of the low prices in a few 
contiguous columns in another part of the table. An 
examination of the numbers of Table 1 . shows that this is 
the case, for in columns 9,10, and r i, no less than twenty., 
two out of the twenty-seven numbers are below 100, and 
only five of them are above 100 ; while in columns 3 to 7 
the great majority of the numbers are above loa 
The average results arc given at the foot of the table. 
They show that there is a decided tendency for years of 
high and low prices to recur, with some regularity, in a 
period of eleven years, five consecutive years being good 
years, when money prices are below the average ; ana the 
six following years being bad years, when money prices 
are above the average. The years which give the highest 
Average money price, or the smallest number of pounds 
for a rupee, are those in column 9. The average number 
of pounds for a rupee in those years is 27 per cent below 
the eleven-yearly average. The years which give the 
lowest average money prices are those in columns 4, 6, 
and 7. The average number of pounds for a rupee in 
chose years is about 17 per cent, greater than the idevezi- 
yearly average. There is thus an aver^ difference of 
44 per cent, between the years of low prices and those of 
high prices. This percentage difference would have been 
considerably greater if the prices had been reckoned in 
rupees for a mted quantity of grain, instead of in pounds 
of grain for a rupee. To show that this is the case it is 
onfy neces4dry to convert foe three prices ny, 100, and 
regarded as pdunds for a rhpec, into their correspond- 
^ xupee pneie^foat is tq say^ into foe number of rupees 

required to purchase too 
pfomda 0%, itto, and ray respectively, 
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liiii^ft betvmtt thehigliefft iioA linvMt of <r$^^ 

& iesf than $a |»r tent e( th« nvemge |»iice» whi^h i» 
more than the cottef jading di^erence U& the 
pOh^ prIcM AUhouah thia illustration by no means 
t^dmusts tl9b0^.^ or the difTerence between quantify 
prices m»d micmty prices, it suffices for the purpose c» 
ftiaidiag against the erroneous supposition that results 
out in ^quantity prices are airectiy applicable to 
money prices* 

Having now found such remarkable evidence of regu¬ 
larly recurring periodica] variations of the price of the 
staple food-grain at Bhavnagar, amounting on the average 
to more than 50 per cent of the average money price, it 
seems desirable to inquire whether similar variations of 
price have taken place from year to year in other districts. 
For this purpose 1 have selected from the various volumes 
of the Bomhay Gazetteer all those price lists which extend 
over periods of fifty years or more. These are for the 
districts of Ahmedabad, Kaira, Surat, Khandesh, Poona, 
Bijapur, Dharwar, Belgaum, and Kanara, and to these I 
have added Madras, for which station a long price list is 
£pven in the Report of the Indian Famine Commission* 
The best way of testing whether any considerable por¬ 
tion of the variations of price in these districts can be 
regarded as regularly recurrent in a period of eleven years, 
corresponding fo that of the sunspots, is to calculate the 
average eleven-yearly variation by the method already 
appH^ to the Bhavnagar prices. These calculations have 
been made. The results are entered in Table II. The 
corresponding average sunspot variation is also given. 

Table II. 



Districts. ^ 

1 

1 

1 

1 

a 

1 

1 

1 

i 

1 

4 

1 

3 

1 

1 

Ye«r». 

1813 

1783 

1790 

T8a5 

tSc9 

iBAs 

r8a4 

1823 

1814 

xSri 

1 810 

to 

to 

to 

to 

to 

10 

to 

to 

to 

t, 

to 


187? 

iSfia 

iSSa 

1B7C, 

186a 

1882 

i«8» 

1883 

1882 

1877 

tB 75 

. 

91 

97 

99 

lOI 

119 

^ 124 

*13 

**s 

95 

116 

84-4 

2 . 

lor 

95 

101 

89 

99 

lOI 

! 91 

102 

102 

109 

72 1 

3 • 

120 

114 

1*5 

I 2 I 

**3 

102 

III 

98 

112 

no 

584 

4 * 

no 

120 

no 

123 


127 

fo8 

112 

114 

*23 

4 S’o 


104 

116 

119 

118 

108 


117 

106 

”5 


32*0 

6 . 

126 

122 

116 

126 

102 

80 

106 

120 

*05 

89 

19*6 

t- 

no] 

121 

95 

78 

P 

o2 

78 

69 

103 

83 

9*4 

6 • 


92 



81 

88 

106 

92 

93 

75 

12*2 

9 • 

82 


76 

83 

89 

101 

92 

120 

93' 

V 

33*2 

to * 


f 

87 

75 

81 

in 

*03 

*isl 

881 

1 

640 

tt « 

1 

84 

105 

1 

.04 

126 

112 

*03 

1 

looj 

1 ”1 


92*3 


In calculating the average sunspot variation the sunspot 
numbers before 1811 have been excluded, partly because 
they are very much less reliable than the numbers for the 
later years, firom lack of continuous observations, partly 
because the mean variation for the later years will be more 
<li»ctly comparable with the price variations, which, ex¬ 
cept fn two cases, are deduced from the data of the years 
Allowing iSia In calculating the average eleven-yearly 
rice variations the data for ^e years 1863 to 1866 have 
eh excluded, because it is known that in those years 
^ were very much raised by the Influence of the 
-....jhan War. 

tlrihe is some irregularity in the eleven-yearly price 
m^alihns (especially In those for Dharwar and Belgaum) 
<til^a^dly be attributed directly to the solar in- 
™ best way of «movii« ri»is irregularity tria 
Wm lexe'oieiimehfw «mh cootecutiVepafr^the^ven 
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These smoothed results are graphically represented 
^ the dots connected with black lines in Figs, i to lo. 
To show the effect of the smoothing process the original 
unaiuootlied numbers, viz. those of 1 able II., are graphic¬ 
ally exhibited over the smoothed curves by the dots 
joined with faint dotted lines. It will be seen from these 
figures that the application of the smoothing process has 
got rid of almost all the irregularity. At the same time 
It has somewhat unduly reduced the range of the eleven- 
yearly variations. The amount of this reduction may be 
roughly estimated by applying the same smoothing pro¬ 
cess to the eleven average sunspot numbers given in the 
last column of Table II. This has been done in the last 
column of Table III. The results are curved in Fig. ii. 
The range of the original unsmoothed numbers is 82*9, 
that.of me resulting smoothed numbers is 706; that is 
to juiy, the range of the smoothed numbers would have to 
be incased by 17 per cent of itself to obtain the full 
range of the original numbers. From this it may be in¬ 
ferred that the range of cadi of the smoothed eleven- 
yearly price variations represented by Figs, i to 
to la too small, and should be increased by about 17 
|M^ of to obtain the full range oi the variation. 
On the other hand, the extreme range of the unsmoothed 
annAera will probably be somewhat too great in most 
because the data do not extend over a sufficient 
aairltbier of years to eliminate completely the effects of 
easual fluctuations. The true mean range of the variation 
canted;by aeflar influence will therefore probably lie some- 
whew, between the range of the unsmoothed numbers and 
that of ^ smoothed numbers. The ranges of both the 
uttsthootfaed and the smoothed variations are shown below 
feHr^<ih district. The range of each smoothed variation 
ihema^ed by if per cen*. of itself is also given* 
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Novr .riiesemtilH^ reveal the remarkable fact that^amid 
afl the apparently irregular fluctuations of the yearly 
prices^ there is in one of the ten districts a peHodl- 
ca! rise and fell of prices once every eleven years,, COtic)B- 
sponding to the regular variation which takes place in the 
number of the sunspots during the same penod* They 
also show that in seven out of the ten districts the range 
of the eleven-yearly variation of prices lies between 40 aSd 
50 per cent, of the average price^ and that in the remain¬ 
ing three districts the ran^ lies between 20 and 30 per 
cent. The ranges are greatest in those districts where 
scarcity and famine are most frequent, smallest in those 
which enjoy the greatest immunity in these respects. In 
Bijapur and the neighbouring districts of Belgaum and 
Dharwar the highest prices occur in the year orminimum 
sunspots ; in Madras^ Poona, and Khandesh a year or two 
later; in Kanara, Kaira, and Bhavnagar two or three years 
later ; and in Ahmcdabad three years later. The lowest 
prices occur in all the districts from three to five years 
after the year of maximum sunspots, that is to say, three 
years after at the southern stations ^ four or five years 
after at the northern. Bijapur and Poona are the first to 
show a very decided rise of prices, and this rise takes 
place in the year preceding the year of minimum sunspots. 
At ail the other stations a very decided rise takes place a 
year or two later. 

From what has been said it follows that the intervals 
of time between the year of minimum sunspots and the 
years of highest prices are less than the intervals between 
the year of maximum sunspots and the years of lowest 
prices. This shows that the eleven-yearly price variations 
do not exactly correspond to the el even-yearly sunspot 
variation. The reason may be that on the occurrence of 
scarcity prices rise very rapidly, while on the return of a 
season of plenty they fall much more slowly, because the 
reserve slocks of grain consumed during a period of 
scarcity cannot be fully replaced until good crops for 
several successive years have been secured. If it were 
possible to obtain data showing the actual out-turn of the 
crops of each year, it would perhaps be found that the 
eleven-yearly variations calculated therefrom would corre¬ 
spond to the sunspot variation even more closely than the 
price variations correspond to it. 

In estimating the significance of these eleven-yearly 
variations it must be remembered that quantity prices, 
not money prices, have been dealt with, and that the 
corresponding money prices would show a much greater 
percentage rise in dear times, and a less percentage fall 
in cheap times than arc shown by the quantity prices. 
Indeed, to a person accustomed to thinking of money 
prices the quantity prices arc apt to be very misleading 
if the difference is not constantly borne in mind, as may 
be seen from the consideration that if the quantity price, 
that is, the number of pounds for a rupee, becomes 50 per 
cent. lesSj that is dearer, than usual, the corresponding 
tponey pnee is 100 per cent, higher; while if the Quantity 
price becomes 50 per cent, more, that is chea^r, the 
corresponding money price is only 33 per cent, lower. 
Fn>m a money point of view, therefore, a fall of 50 per 
cent in the number of pounds for a rupee is much more 
serious than it seems to be, while a rise of 50 per cent, in 
that number is less advantageous than might at first sight 
be supposed. For financial purposes it would probably 
be best to convert the quantity prices at the l^iginning 
into their money equivalents, because it is impossible 
accurately to convert results (such as averages and the 
like) worked out in quantity prices Into corresponding 
results, expressed an money prices^^ Such conversions 
always gi^ve a tpofevouraWe appearan<^ as regards chiwip- 

For,, 



fee tMt to di« 

--wttifc rto 

eitekwd m for ■ mp«««qr iU' 

, It Woufd bti. ca jpsei 

la of Uttt odiiBif, witbotiS 

“W., ,. H 






and the dearness of 
to lollies of scaarcity appear far less serious than it 

One of thetnost important practical results of this in- 
probably ia» that it affords a certain amount of 
poiiw to pmict the variations of prices in the coming 
cycle. Of* course, until all those Huctuations 
iMax appear at present to be subject to no law have been 
explains and induced to order, if ever that should be 
possible, exact prediction in any individual case is alto¬ 
gether out of the question, but as there is a regularly 
recurring eleven-yearly wave of prices running through 
the irre^ar fluctuations and following the sunspot wave 
in the manner defined by the curves, it is possible to form 
an estimate of the general level of prices in the different 
years of the coming sunspot cycle. There is thus some 
reason for believing that the present period of low prices 
following the last maximum of sunspots, which appears to 
have occurred about the end of 1882 or early in 1883, will 
not last very much longer, a brisk rise of prices being due 
in the Deccan and in Madras five years after the sunspot 
inaxfmum, that is, in 1887 or 188S, and in more northern 
districts a year or two later. 

This estimate will, of course, be subject to modification 
if it should be found that the sunspot curve is declining 
towards its minimum more or less rapidly than usual. 
The last period of sunspots appears to have been some¬ 
what lon^r than the average, that is, about twelve years 
from the maximum of 1870 to that of 1882, instead of the 
normal length of almost exactly eleven years; and the 
coming minimum may possibly follow the last maximum 
more quickly than usual. Fortunately, the sunspot 
observations are not the only indicators of this cosmical 
periodicity, for, as 1 have shown in a paper communicated 
to the Royal Society in 1884, the magnetic observations 
recorded at the Chlaba Observatory afford far smoother 
and more definite indications of this periodicity than the 
sunspot observations ; and, what is even more important, 
the eleven-yearly magnetic variation precedes the sunspot 
variation by almost exactly six months, so that the 
magnetic indications are given half a year earlier than 
thoie of the sunspots. Frederick Chambers 

Bombay, April 1886 

r//£ PHYSICAL APPEARANCt: OF MARS 
IN 1886 

A SERIES of observations of Mars were obtained 
here in March and April last with a lo-inch silver- 
on-glass reflector by With of Hereford. The powers 
employed were 252 and 475, but 1 found no advantage 
from the latter, which seemed too high for the purpose. 
As a rule a single lens magnifying 252 was amply suffi¬ 
cient, though there were several occasions when a power 
of about 350 would have been a decided acquisition. 

The planet came to opposition on March 6 , but during 
the first three weeks of March we had intense frosts^ and 
it was not feasible to commence observations until to¬ 
wards the end of that month. The opposition magnitude 
of Mars was only 16"*6, so that as regards apparent 
diameter the planet was far from being favourably placed. 
At the opposition of 1877 the diameter was no less than 
25^*5. But at the recent opposition the north hemi¬ 
sphere of tlie planet (which has not hitherto been so 
thoroughly examined as the south hemisphere, and does 
not exhibit so many striking features) was well presented 
for observation, the latitude of the centre of the disk 
being about 22® N, in March and April. 

The markings seen were both numerous and diversified. 
There is evidently a nrass of detail on the planet, which 
is> however, 'most difficult to trace out in reliable charac- 
terk Mhny fismt lineaments reach the eye with sufficient 
diffitincthesB to prove their existence, hut they cannot be 
held steadily enough or with that perspicuity to allow of 


the defineMion of 

posltioiw to be cpnwctly eifligSedf; ' 

nounced features can be drwrti aabWbcwrSJf. Twttsw, 
diameter of Mars during the rectiat observatiom m m . 
a great measure induced tliiis tmcerfeinty a* W tm imyjav ■ 
gJ aspect of the dish. Anodfer enuse iS feima m m' 

rarity of really good telescf^ imailies. HotoAljr 

atmospWe be peculiarly favouram to sharp oemitioSb' 
but there must be an absence of wind, A com|fmcated' 
system of markings cannot be made out m* 

flucnce of annoying vibrations. Moreover, this pUmet, 
considered as a telescopic object, is far loss sadsfacdOry 
than either Jupiter or Saturn, and this cirodnistimcej 
with the other drawbacks alluded to, have given riw to 
that uncertainty, and to many of the discordance$, in 
regard to the visible markings observed on bis sumce* 

My intention in the present paper is merely to describe 
general results, as a particular description would ac^rcdy 
be intelligible without drawings. Between March 23 and 
April 30 the planet was examined on twenty^one evenings, 
and a considerable number of sketches were, completed. 
During the period mentioned the weather afforded an 
unusual numW of clear nights, and whenever the seeiM 
was fairly good the visible features were carefully notem 
the results being afterwards compared with each other and 
with former work in the same direction. My drawings 
correspond very closely amon|^t thems^ves, and there Is 
a fair agreement in the main features with those depicted 
on the charts of Green, Schiaparelli, Knobel, and others. 

I have also compared them with the views given in Ter^*a 
work on Mars and with Boeddickeris drawings of 1881 
and 1884 (with Lord Rossc’s 3-foot reflector) published 
in the scientific Transactians of the Royal Dublin 
Society, and find in many instances a substantial con¬ 
firmation. Some of the differences arc larger than would 
have been considered probable, but experience has 
taught us that it is useless to expect uniformity in 
delineations of planetary details. 

During the five weeks over which my observations ex¬ 
tended I saw no conclusive evidences of physical changes 
in any of the markings. But the period was too limited, 
and the circumstances affecting the review altogether too 
unfavourable, to enable me to speak definitely on 
point. The slight differences apparent amongst my 
drawings are merely such as were occasioned by changes 
in local atmospheric conditions. On a bad night feint 
markings, previously distinguished, would appear obliter¬ 
ated, and on thoroughly good nights I saw delicate 
appearances which were utterly beyond reach on less 
auspicious occasions. 1 am convinced that these changes 
in tne character of the seeing, exercise great influence on 
the distinguishable features 01 a planet; more so, in fact, 
than observers usually concede. Inferences 6f rest! 
change are sometimes hastily adopted in consequence^ 
but they can only be substantiated after the most searching 
examination and the most convincing proofs. 

The exterior edges of many of the well-defined seas on 
Mars are very brilliant, and their boundaries very de¬ 
finite. These brilliant outlying borders remind pne of 
the light areas often abutting on the daric spots of Jupiter* 
only in the case of Mars they are more e^ctensive, 
permanent, and altogether dissimilar In form* 1 tnay 
instance a particular case of tids bright bordering in 
immediate region east of the Kaiser Sea on Nfara Oa^ 
several occasions this was so striking as to vie with ^ 
bright patch about the nmh pole. This 
extends scvcml degrees earii of the dark outline : 
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_ _ „ am in some othei’ drawings, notably on one 
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Ip the Kaiser Sea, it appears very faint and narrow, 
if nt^ really broken, m the r^on some i<f or 15^ south 
pf |U noitn eatremity. This peculiarity is well drawn in 
Hm, Boeddicker'e drawings of December 27, November 
and December 26, 1S81 (Nos. 11,13, and 14) in the 
sdentiiic Transactions of the Koyal Dublin Society for 
December, iS 82 . Consulting other drawings 1 cannot 
hnd that this feature is sufficiently indicated. It is obvious, 
however, that it Would only be well detected when placed 
npar the apparent centre of the disk as during the recent 
opnosition. 

Knobel's drawings in 1873 {Monthly Notices^ vol. 
xxxiii., facing p. 476) agree generally with mine far closer 
than those he has published in the Memoirs^ vol. xlviii. 
part ii., 1884. I always see Knobel Sea on Green’s chart 
separated, on its south side from the fainter curving band 
running east, as in the sketches Nos. 6, 7, 8, and 9^ 1873. 
This break is not depicted in the subsequent drawings of 
1S84, 80 that the appearance has either been subject to 
actual variation of aspect or the difference of inclination 
has oi^nated the want of uniformity. Probably the 
latter is the real cause, for the inclination of Mars in 
^ril and May, 1873, was nearly identical with that of 
March and April, 18^, and it is for these periods the 
drawings are so nearK alike in their more conspicuous 
forms. I see the northern boundary of Knobel Sea dis¬ 
tinctly separate from the dark longitudinal strip imme¬ 
diately contiguous to the north polar cap. The drawing 
No. 12, May 19,1873, by Mr. Knobel, portrays the leading 
features of this region much as 1 have more recently ob¬ 
served them. In 1884, Mr. Knobel delineated the whole 
mass of shadiM outlying the north pole as blended uninter¬ 
ruptedly, but tfi^ differences are unquestionably due to 
the changes^ of inclination, which must necessarily intro¬ 
duce sneh discordances into the apparent forms of the 
inaridngs as observed at different epochs. 

|As to the canal-shaped features of Schiaparelli, first 
seen in 1877 and 1878, and subsequently confirmed, I 
have distinguished a large number of app^rances hignly 
suggestive of such a configuration, but the Itdian 
drawings made during the three months from Oc- I 
tober, t88i,to February, 1882, give them a definite cha- 
iiictor^>nd (apart from their duplication) a straightness 
of dilution and general uniformity of tone which my 
observations do not confirm. The more delicate and 
comply markings on the planet appear to my eye, under 
tke best circumstances, as extremely faint, linear shadings 
Witli evident gradations in tone and irregularities oc- 
i^ltmlng breaks and condensations here and there. If 
^^'bxUfod undeir the same aspect and with the same 
bOmiiest^ as delineated by Schiaparelli, they would have 
detected here whenever the seeing was fairly 
lor object are referred to as read% observed 
m the g^iheh of the Milan Observatory in Feb- 

ridlw, when the planet’s diameter was only i f. The 
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and varied that they are far frcuo being adequately repre¬ 
sented on existing charts. In certain regions the disk is 
so variegated as to give a mottled appearance* Dark 
lines, and spots, and bright spaces are so thickly inter¬ 
spersed, and so difficult to observe with sufficient steadi¬ 
ness to estimate their positions and forms, that 1 found 
it impossible to make thoroughly satisfactory drawizm 
An oDserver has to be content with endeavours to defnet 
the more prominent marks only, and even in connection 
with these there is always some element of uncertaii]Uyt 
The rotatioi^period of the. planet is, however, so slow, 
the hourly rate being only 14**6 in comparison with 36*7 
in the case of Jupiter, that plenty of time is afforded to 
drawing the leading markings before they show a dis¬ 
placement obvious to the eye. In addition to this a 
drawing of Mars may be made to rest on several succes¬ 
sive evenings of observation If the observer comes 37*4 
min. later to the telescope on each occasion. In 
to Jupiter the difficulty of suitably drawing the details is 
far greater, though they admit of mare ready observation* 
The rapid rotation of this planet displaces objects in a 
few minutes, and makes it imperative that the work both 
of observing and charting should be very hastily per¬ 
formed ; and it is not feasible in this case to base a sketch 
on observations of following nights, because the markings 
are znfiuenced by different velocities, and suffer large 
relative displacements even at short intervals of time. 

During the past few months the north polar cap of 
Mars has been very bright, sometimes offering a startling 
contrast to those regions of the surface more feebly rc- 
fiective. Some of the other parts were also notably 
brilliant These luminous regions of Mars require at 
least as much careful investigation as the darker 
for it is probably in connection with th^ that physical 
changes (if at mesent operating on the planet’s surface) 
may be definitely observed. In many previous drawings 
I and descriptions of Mars sufficient weight has not been 
! accorded to these white spots. 

Many of our leading treatises on astronomy attribute a 
dense atmosphere to Mars, but nothing has b^n observed 
during my recent observations to corroborate this theory. 
It seems to me far more plausible to assume that the at¬ 
mosphere of this planet is extremely attenuated. The 
chief spots are invariably visible, and the phenomena 
occasionally observed are rather to be imputed to the 
vagaries of our own atmosphere than to that of Mars. 
Jupiter and Saturn are doubtless enveloped in dense 
vapours shrouding their real surfaces from terrestrial 
eyes. Their markings are atmospheric, though in some 
cases very durable, and constantly undergoing changes of 
aspect and displacements of position by longitudmal 
currents. On Mars a totally different nature of things 
prevails. Here the appearances descried are absolute 
surface markings displaying none of the variations which 
are $0 conspicuously displayed in the markings on Jupiter* 
It is probable that many, if not all, the changes supjmed 
to have occurred in the features of Mars are simp^ at¬ 
tributable to the constantly varying conditions under 
which the planet has necessarily to be observed* Were 
the circumstances of observation more equable there 
would be much greater unanimity amongst observers of 
this interesting object. It seems to me that the very 
pronounced character of the markings and their mat 
permanency are quite opposed to the idea that the planet 
Is surrounded by a dense cloud-laden atmosphere* 

W. F* Dewkinc 


CORNU ON THE HYDROGEN FUNCTION 
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' le«t tomplete according to the conditions of the 

V: and for -diflhfent metals according to their 

' twtia^ physical properties. 

Ttetkwofdistribdtron of these groups presents another 
ooMnen character relatively to the succession of distances 
and intensities ; the lines nearer together towards the 
more refrangible end, and diminish in intensity. This cha* 
racter is nrtuch the more striking when the number of 
reversed lines is considerable, because the field on 
which they appear is more uniform. It seems that with 
the elevation ca temperature the spectrum tends towards 
a limit, that of a continuous brilliant background despoiled 
of all lines except the regular series of the self reversing 
ones. It is to this constitution that I wish to draw the 
attention of observers. 

The number of metallic spectra capable of giving a regular 
series of spontaneously reversed lines on a continuous back^ 
ground is considerable; but the most beautiful series that 
T have observed were supplied by two metals which one 
could scarcely have anticipated, from a chemical point of 
view, to find side by side ; these are aluminium and thal^ 
Hum, whose equivalents are at the extremity of the list 
of those of the simple bodies. The diagram gives an 
idea of the distribution of these reversed lines ; one sees 


that they few in 
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cal calculations that 1 have lakeh in h«^ ip io 
represent each of these serie# by tlw of 

series of entire numbers in a fbicUon \ nky aiwi 

that I had given op these researches until tbe 
of Dr. Huggins on the speePmef whicesta^B 
my attention to this subject. 

These spectra present, in fact, a cotnmoft aedeP^of dftrb 
lines, that is to say, reversigd, fulfilling preeiil^ the 
conditions of distance and intensity which coiMttedhe in 
metallic spectra the spontaneoualy reversed lines s 
prolong the series of wdl-known lines of the epecMil!i' of 
hydrogen, C, F, G, A. One could then loiesee that the 
whole series belonged to them ; that is what has lance 
been confirmed by Vogel, though this result is still not 
quite certain. The interest of this identification wea such 
that 1 sought to prove it myself, which I could not reali^ 
till lately. The experiment is not without difiiculty ; but 
in taking more minute precautions to get rid of aH im« 
purity in the hydrogen, 1 have seen the impurity lines 
obliterated, and finally I succeeded in obtaining photo- 
gr^hs showing the series of star-lines in all their purity.. 

The spectrum of hydrogen is placed on the first line in 
the above diagram: the comparison has been rendered 



Dait'RiPTiON or thb Diaokam - The graduations define the Imes According to their wave-longihfc The first linA repr«#entt th« dark llnwof tfav tnotoland 
ultn-vtolet spectra of the white stars. The second represents a double series of invarteo lines in the uJua.>vbl«t spectrum of iuUiniQ!pm(eleiot;rfe 
arc). The scale of the drawing has been chosen in a manner to make C» and 6 coincide with the homologous Jinst of tne first Berks (Amt Uue of eai^. 
doublet). One could have operated in the same w;ty with the second series (second lines). This mode of repre«>entarioa advantageously it^oM 
numerical tables, showing the verification of the two empiric formtilas— 

First series . x, = 47 30 + 0*43763 A 

Second series.. ... ss 4718 + 0*43678 A 

which give the length of the wave of each line in function of ihc wave-length A of the corresponding line of hydrogen; the diflerepoe fa«twaB(tt ltnB, 
calculation and. ihe observation is of the order of ih« experimental errors. The thud line represents a double aeries of inverted Udua in the UlbV- 
violet apectram of thallium (electric arc). The scale of the drawing was chosen like the one above ; the empiric formt^ vrhicll repruwt tlmeitvlio 
aeries «r«:— ^ 

k, =x 94’6 i + 0*29776 A 
Aa = III*Ji + 075*94 A. 


easier by the choice of scales showing intuitively the 
identity of the law of distribution of lines in the three 
Bpectra. 

W0 might compare in the same way the more complex 
groups, like magnesium, ginc, sodium, &c.; the only diffi- 
culty b to establish the agreement of the groups ; we do 
tikis immediately by a auite simple graphic construction. 
We arrive at the following statement, which resumes the 
whole of my researches. In the metallic spectra certain 
series of lioes, spontaneously reversed, present sensibly 
Tl^BBme law of distribution and intensity as that of the i 
hydn^llneB. | 

It is tkot necessary to dwell on the importaoce of this i 
relattou ; it m^kes evident the existence of a Uwwhkh ! 
i$ *>e)<tt?vcly to the emissive powers of incandes- 

cetJt and, again^it shows that ihfis law of $ii<s 

cekaiojp HheB, comtndn to so.many 8e>-tefl,«d^j6 

to W by the help of the same function, whidb 

oiiie tiw h^ogenir frineHbny whtd^ dihoMld 


play the principal part in these studies: the result theh 
appears to constitute a first step towards the Sohatioh of 
the great problems which the spectroscope brifigs Ott 
solution. Jt, , 
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jN Tuesday, January ty, lyySj Cspt* Cook landed pn 
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soutlt of the cij^or 04 York i$ north of 
i« covtredf in the higher parts at leasts 
iMm pediment SD^ i$ altogether of 

1 ^; mli ideeohMe aspect targe masses or ice were 
^dM^iially m off mm the perpendicular cliffs and 
hVto th^ m with a noise like cannon. “ The inner 
<Im Cook, were not less savage 

Jithid tmirible* Hie sold rocks raised their lofty summits 
were lost in the clouds, and the valleys lay 
Mveeed with everlasting snow. Not a tree was to be 
luir a shrub even btg enoi^h to make a toothpick. 
Hh* only vegetation we met with was a coarse strong- 
hl^ed grass growing in tufts, wild burnet, and a plant 
Idee moss, which sprung from the rocks.” 

. Aldiwal life, however, was more abundant. Seals were 
idwiful, and the penguins the largest ever seen by Cook; 
some which were taken on board weighed from twenty- 
b-nine tothirty'^eight pounda Eight kinds of ** oceanic birds” 
*are enumerated , and one, a yellow bird, was found to be 
d^lcipus food. All the land birds observed were ** a few 
sinall larka” From Cook’s narrative it appears that Forster, 
the botanist, was one of the landing party, hence it might 
have been eicpected that few flowering plants would have 
escaped observation, especially as the visit was made in 

{ anuary, the midsummer of the southern hemisphere. 
'OTBter himself states (“ Observations made during a 
Voyage round the World,” p. 16) that South Georgia is 
an isle of about eighty leagues in extent, consisting of 
high hills, none of which were free from snow in the 
middle of January, except a few rocks near the sea. And 
he adds that there was no soil except in a few crevices of 
the rocks. 

No furtlier information respecting this island has 
been published, so far as I am aware, until since the 
return of a recent German Expedition, which made the 
island one of its stations for meteorological and other 
observations* When collecting the materials to illustrate 
the flora of the very much brc&en coldest southern lone 
of vegetation for the “ Botany of the Challenger Expedi¬ 
tion, I had to be content with Cook and Forster's very 
meagre accounts of South Georgia ; but from the pub¬ 
lished northern limits of drift ice in different longitudes 
in the southern hemisphere, it was not expected that 
South Georgia possessed much more than the scanty 
flora they attributed to it, though Macquarie Island, in 
the same latitude, and nearly in the longitude of New 
Zealftod, was known to support a comparatively luxuriant 
vegetation. Dreary and barren as it is, however, South 
Georgia is not so bad as it has been painted. The 
officers of the German Expedition spent nearly a year on 
the irfand, and appear to have explored it thoroughly, 
bolanically and otherwise. During this period the atmo- 
pmsure was subject to extraordinary fluctuations, 
the oxtremees exhibiting a difference of 64 millimetres, or 
u {jracHon over inches, while the range of temperature 
during the same period was only 48'^‘6 Fahr., or in round 
hnmbera^ from 8® to 57 ^" Fahr. ; thus showing the 
nfOedtog^point to be nearly midway in the range. The 
aetuajl mean temperature iA the year was 35®X)6 Fahr.; of 
June, the coldest month, 25**6 Fahr.; and of February, 
thft #aphest month* 41®^ Fahr. 

With regt^ to the flowering plants collected in the 
isijktid:^ Wfll, ppe of the officers of the Expedition, 
we af^^ebteil Cd Dr. Engler for an enumeration of them 
in hw voh vii, p, 281. They are thirteen in 

^ fhwr ^genera) distribution Js ao e^rem^ 
I may be pardoned for gjving it in 



(3) CalohoHfhi^eras^s^itUys^d^Vtville (Caryophyllaceae). 

Fuegia and Falklands. 

(4) MonUd fimtanaj L. (POrtulacew).—Fu^a, MaHon, 
Kei^elen, Campbell’s Island, and widely diffused. 

(5) Aceena aaseemUnSf VahL (Rosaccae). — Fuegia, 
Marion, Crorets, Kerguelen, Maa^uarie Islands, and nW 
Zealand. 

f6) Ac(sna lavigaiai Ait. (Rosaceae).-—Fuegia. 

If) Calliiriche verna, L. var. (Haloragese).—Fuegie, 
Marion, Kerguelen, Heard Islands, New Zealand, and 
widely diffus^. 

(8) yuncus nava^zealanMct^ Hook, f, (Juncacese)."—New 
Zealand. 

(9) Rostkovia magellamca^ Hook. f. (Juncace^).— 
Andes, Fuegia, Falklands, and Campbell’s Islands. 

(10) Atra anlarcltca^ Hook, f, (Gramincae).—Fuegia, 
Falklands, South Shetlands, and Kerguelen Island. 

(11) Phleum alpznum, L. (Gramineae).—Magellan’s 
Straits, and widely dispersed in the cold regions of the 
northern hemisphere. 

(12) Resluca erecta, D’Urville (Gramincae).—Fuegia, 
Falklands, and Kerguelen. 

(13) Poa jtabellata^ Hook, f., syn. DactyHs emtpitosa^ 
Forst. (Gramineae),—Fuegia and Falklands. 

From the collector’s remarks, appended by Engler to 
each species, it appears that some of the foregoing plants 
flourish luxuriantly in South Georgia, especially the 
species of Acmia (the burnet of Cook’s narrative), and 
Aira antarcUca and Poa fiahdlaia. The Ranunculus 
was abundant by the side of a stream and elsewhere, 
and Coiobanthus subulatus (doubtless the moss-like plant 
mentioned by Cook) formed large tufts on the south side 
of the hills. Nine out of the thirteen plants in South 
Georgia are also found in the eastern part of this 
southernmost zone of vegetation from Kerguelen to New 
Zealand, taking these islands together. One, Juncus 
nova**zealan(ii<e^ had not previously been found in what 
may be termed the American part of the zone; but, as 
Prof. Buchanan, to whom Dr. Engler submitted the 
South Georgian specimens, remarks, this is so nearly 
allied to the South American Juncus sHpututus that it 
may be cited as another instance of representotive and 
closely-all led species in the American and Australian 
regions. 

Thus are we gradually obtaining a knowledge of the 
vegetation of the detached fragments of the Antarctic 
flora; yet several islands are still quite unknown beta- 
nicaJly or only very imperfectly. Concerning Diego 
Alvarez, or Gough Island, situated about 4® south of the 
Tristan d’Acunha group, we know nothing except that 
the vegetation is said to be similar to that of Tristan 
d’Acunha, and to include Phylica nitida^ the only arbor 
eous member of the latter flora. Then there is a group of 
islands, including Lindsay, Bouvet, and Thomson, in 
about the same latitude as South Georgia, but 35'' east¬ 
ward, of which nothing is known botanically. 

W. Botting Hemsley 


NOTES 

Tax Vishatida of Greenwich Observatory takes place on 
Saturday next. 

The Ladies’ Soirk at the Royal Society takes place on the 
evening of Wednesday, the 9th inst. 

The honour of CM.G» has been conferred on Mr. Charles 
Meklrutn, Director of the Royal Alfred Observatory, Mauritius. 

The explosion of the 43^n gun has led to the appointment 
of a Committee of Xnqiiuryi in which the name of Mr. Anderson 
k tMmspict^ atohoe^ smely D 

on AyeEt i^, in his important lectures 

at the to ihe want of relation 

MwesA fl^ apd pxedicted disaster 
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$ZJt &ERZVKARD SAHtTELSOff, M.P,, *nd Mr Philip Mftgnw, 
of IKe City iGuilds of London Institute, beve been appointed by 
ihe EdoCi^OQ Bepartment Englisb represeniatiyes at the Inter¬ 
national Congress on Technical Education, to be held at Bor- 
deans in September ne^t. 

P&op. Flowxk, the Director of the Natural History Depart¬ 
ment of the British Museum, has allowed the coologi- 
oal collections made by Brigade-Surgeon J. E. T. Aitchison, 
C.IiEf, the naturalist lately attached to the Afghan Delimitation 
Commission, to be placed on view temporarily at the South 
Kensington Department, To those interested in the zoology of 
those r^ions and in the geographical range of species, a view 
of these collections in their entirety will be found most interest¬ 
ing. We believe that at an early date this collection will be 
broken up to be sent to India, and distributed to various 
museums and countries, and that it is only localised here until 
suidi time as a report on its details is furnished to the Govern¬ 
ment of India. 

Mr. Nicholson has been appointed Curator of Kew 
Gardens, in the room of Mr, Smith, resigned. Mr. Nicholson 
has been one of the chief assistants at the Gardens for some 
years. ' 


suhaidenceleavit^ as mti^ iia |5: fp of 

The disttttbaooe contfiraed far 

halfwpast 4 o*clo(dc. There ^ and the aek eHts 
smooth, but tite water adranoed; and' tatired apead 
to the run of a laxge river during a and eauiUd 
commotion In the harbour that the dphenaen had to euatire tMt 
boats with extra moorings to prevent damage being doke. ^ 
deed, it is seldom that there is so much comiiKUhm tb ^ hafH 
hour, even during stormy weather. It is sunobed ^at thU 
phenomenon was due ro some eruption or subridence In the sea 
bottom. 

The Executive Committee of Aberdare Hall, (l^ardid^ haa 
issued a most satisfactory report of the progress of Abeidat^ 
Hall during its first term. Seven students were entered when 
this Hall for lady students was opened in October i88lS» Two 
of these are studying for the Intermediate Science Examination < 
(London Uuiversity), one for the Intermediate in Arts, and 
for the Matriculation Examination. Two scholar^iMps tehdble 
at Aberdare Hall were awarded. At the beginning of the next 
session several large scholarships and many exh]bition«t will be 
offered for competition at University College, Cardiff, and three 
exhibitions tenable at Aberdare Hall. The Institution deserves 
every encouragement. 


A SERIES of Conferences on the ** Mineral Resources of the 
Colonies and India ” will be held by the Geolc^ists’ Association 
in the Colonial and Indian Exhibition on Saturday afternoons, 
cc^mendng at 3p.m, After the readii^ of the paper there 
will be a discussion, terminating at 4.30. The Conference will 
then adjourn to the Courts, where further explanations of the 
exhibits will be given. The first meeting will be on Saturday 
next, when an address will be given on the Mineral Resources 
of India and Burmah, by Prof. V. Bali, F. R.S, ; Sir Richard 
Temple will preside. The arrangements for succeeding Satur¬ 
days are os follow f—June 19, South Africa, by Prof. T. R. 
Jones, F.R.S. ; Sir Ch. Mills in the chair. July 3, Canada, 
by Dr. A. R. Selwyn; the Marquis of Lome in the chair. 
July 17, New Zealand, by Dr. J. Von Haast. July 24, 
Australia, by Mr. F. W. Rudler, There will probably also be 
a lecture by the President of the Geologists’ Association (Mr. 
W. Topley), on the Coaling Stations in Relation to the Fuel 
Deposits of the Empire ; but the date of this is not yet fixed. 
Conferences of the Anthropological Institute on the Races of 
the Britijsh Empire will also be held in the Conference Hall of 
the Colonial and Indian Exhibition. The first was on Tuesday 
00 the Races of Africa. The others are i—Monday, June 7 : 
Races of America (West Indies). Tuesday, June 22 i Races of 
Australia. Tuesday, June 29: Races of New Zealand, Fiji. 
Tuesday, July 6: Races (Aboriginal) of India. Tuesday, 
July 13 : Races of Ceylon, Straits Settlements, Borneo. The 
chair will be mken at 4 p.m. The memoirs read and discussed 
in the Conference Hall will be illustrated by selections from the 
exhibits. Afterwards, but not later than 5 o^cIock, the Confer¬ 
ence will adjourn to the Courts, and there inspect and hear 
explanations of the remaining exhibits connected with the 
subject of the day. 

The Lick Trustees have decided to purchase from Messrs, 
Fdl and Mantois a 36-inch crown disk, which was made by 
thm at the same time with the crown disk of the objective now 
in the hands of the Clarks. The Claries "have received the 
order to %are this disk as a third (photographic) lens for the 
)ai|^ ol^e^e/’ 

A coRmVR idietiom^ the reports, was witneased 

at Stonehaven on Sunday afternoon, May 23, At |ust 

beftkte and t^h tide* Withbut aaoraj^parent caate,2he water 
jdeng thecoaalc rbks ai^ ftnm to xSindwkia a 


The New York Assembly has passed the Bill providing for 
the appropriation of 20,000 dollars annually to the Metropolitan 
Museum of Art and the American Museum of Natural History, 
in order that they may be kept open to the public, free of 
charge, on Sundays. It is expected that it will soon be 
favourably reported by the Senate Committee, and become 
law, 

I Up to Saturday morning the accounts from Catania were re¬ 
assuring ; the flow of lava was much slower and was rapidly 
j cooling, and Nicolosi was considered almost safe. But at 4 p.m. 
a fresh outpour of lava manifested itself, and flowing over the 
earlier stream which had ’partially hardened, it again menaoes 
Nicolosi and Belpasso. At 9.15 p.m., the lava stream which 
threatens Nicolosi showed a front 180 metres wide, from 6 to 
JO metres high, and was moving at the rate of 10 metres per 
hour. According to latest reports the eruption is as active as 
ever. 

On April 28 a lovely mirage was seen at about noon at datbr^ 
sund, in Northern Sweden. In the south-west, above the Stbni}8, 
a great lake, the lofty Oviks Mountains, covered with snowV 
were seen reflected on the sunlit clouds. Below them wa$ a 
dark broad belt of forest sloping down to an ice-i»vered 
which some woody islands could be seen. At the beginning the - 
western sky was clear, but gradually a dark bank of doudk 
rolled up, at last obscuring the mirage, but it reappeared aeVeikl 
times when the sun broke through. 

Mr. Penhallow, who has resided for some<yeHrV ip the 
service of the Japanese Government in Vezo, contributes to tito 
last number of the Catiadian Mtcord of Scimee an artide on A0. 
physical characteristics of the Ainas. Referring to th^ ibaby. 
contradictory reports as to the gr^at hairiness of the Yezoikiea, 
his conclusion is that, although there ari» many exceptions, tlwf 
generally possess a mors thaO Ordinarily hohy body, enbi^sti ^ 
least to make them deserve the epithet of Kinrilnb^ 

The bushy appeart^ioe of the and beard is dotibtleis ' 
much to the fact thai the inen never Shave and seem foedy 
to clip their beards, aS to any natand excess of ^ 

Aino of Saghalien oHsta a etrikli^ departure from We enle dif i 
hairiness which the Yesdftie i aikl thia v 

would appear riusiwlkw to hen Idee ehaiaetajiit^ 
due to the peixinatfn^^ drtkV ^ I 

; and eapos« 'to 'Wh^' ri^l'.pecfike 
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a aambttr Mr. PeiihaIlo\^ som^ 

ci ^ ^ino$ «j» fbllowa:-— 
tlul lM^AAd U ^ thoggb aamWi ey^br^ws heavy 

Atm eoineiwM ittcH&ed to ^toess, though 
imt iporre «o than ht Europetuiu; mouth wide^ but well 
; ohiu well ^med and medium sbce; eyes straight, 
brd^m end duU; cheek-bones incline to be prominent; facial 
hlsfh, the mean of the memroments giving an angle of 
i the body is compocti well built, and muscular ; much more 
ithm otdimirily hairy, skin of light colour, comparable to that of 
Europeans, and the average height is about 5 feet a inches. 

That frogs have a fomidable enemy in the common mouse 
is evidenced by the following incident. A correspondent, Mr. 
W. August Carter, of South Norwood, states that he observed, 
a sbotrt time since, several mice pursuing some frogs in a shed 
which was overrun with these reptiles. The alacrity of the 
latter, however, rendered the attacks of the mice futile for a 
considerable period. Again and again the frogs escaped from 
the clutches of their foes, but only to be recaptured, severely 
shaken, and bitten. The energy put forth by these reptiles was 
so great that they actually swayed their captors to and fro in 
their edbrts to wrest themselves from their grasp. At length 
the wounds inflicted upon them rendered the frogs incapable of 
further resistance, and they were easily overpowered by the 
mice, which devoured a certain part of them. 

In a lecture recently delivered before the Scientific Society of 
Hambeig, Dr. Hart wig, the Director of the new Astronomical 
Observatory there sketched out the future work of that insti- 
tudoQ. It was well, he said, that an observatory should 
devote itself to some specialty, with which its name would be 
associated, as that of Paris was with the determination and 
mapping of the fixed stars, Greenwich with the movements of 
the moon, Vienna with comets, and so on. In a similar way 
Bamberg would occupy a certain limited field, and labour there¬ 
in. In the first place it would undertake the systematic investi¬ 
gation of the parallaxes of the fixed stars, a work which had 
already been partially performed at the Cape Observatory for the 
southern, and at Newhaven in the United States for the northern 
hmu^phere. Bamberg will he provided with a new 7-inch 
heUmet^r, the largest of its kind at present in the world, 
although the Cepe Observatory will shortly be provided with one 
of the same siec. The present Cape heliometer is a 4‘inch, and 
that at Newhaven a 6-inch one. Dr, Hartwig said that this 
7diioh heliometer is at present the finest instrument known to 
aatroUomy. He pointed out that at present the parallaxes 
only or ten fixed stars were cidculated, while about 
tht^ thousand temain to be done, and this, he said, would take 
a siiigU qualified observer more than thirty years to accomplish, 
tto hoped that as Leipzig and Gottingen were about to be pro- 
Vi^ with heUometeia, they would participate in the work, so 
that in a comparatively short time we may obtain a more 
aooUhM^ notion of the distance of many fixed stars and of their 
grouping in space. Another work which Bamberg would under- 
taha M the investigation of the physical Ubration of the moon— 
has been studied at Kdnigsberg since 1845. and 
^ 1870. After describing at some length the 

with sri4ch the new Observatory b provided, 

hearers that i^Ose an 

dfibarwitosy woitE:he«|tatMed wh^ 

ilfhiottoiaioal hUtHutiems, and which Would be 
baqto the CHt^atorles of Aad j 

■ i'fnaaiihi»r'^<#' the. .Snaii^ 



The jPariiffg Dffums GasMi^ of March ao describes some 
recently discovered caves fifteen miles from Rockhampton, 
Queensland. A party, headed by Mr. W. M'llwraith, of the 
Rockhampton Natural History Society, recently visited the 
caves. Erom some wells on the route they saw the peaks of an- 
uncommon range of bills. They stand up in a fine sharp profile 
like the pinnacles and turrets of a stately Gothic pile. The 
vestibule of the wonderful structure b formed by an immense 
chasm in the rocks. Two walls of limestone Or marble rock set 
in an acute angle rise on either side to a height of about 60 feet, 
and converge in front at a higher elevation. At 9 o’clock at night 
the party began exploring, and after clambering over a mass of 
detached, sharp-edged, pock-pitted rocks, got into a rocky 
chamber. Its walls were beautifully white in parts, and show 
the rock to be of limestone formation. They visited in succes* 

I sion caves of different dimensions, and named one the * Chinese 
I Joss-house.’ It is a Hide recess off the passage; the wajls are 
I beautifully white, and stalactites and stalagmites unite to form 
I beautiful pillars, the whole being wonderfully beautiful, remind- 
' ing the visitors of Chinese ivory carved work. In the morning 
they continued their exploration, wandering through numerous 
passages, and crawling and slipping till they came to a large 
cavern. In one of the passages the bats extinguished their 
candles, and they returned to the upper regions. They then 
saw daylight streaming from the opposite side of the mountain, 
and estimated the distance ftom light to light at five chains or 
mom. They returned to the starting-point, climbed a ladder, 
and traversed other passages, and crossed a gulf on a bridge 
formed of saplings. Eventually they reached a wide opening, 
and the light poured in from an opening in the caves. This 
latter is a large chamber, and in it are the roots of a tree, which 
have taken hold in the bottom of the cave, and hang like ropes. 
The most striking stalagmites in it resemble the head of an 
elephant and the bust of a man. Various caves were dUcovered, 
and also openings leading from one main suite of caves to 
another one. The cave particularly alluded to is called * The 
Cathedral.* It is 50 feet long from the porch to the pulpit 
stairs, 30 feet across, and the ceiling is so lofty that the gleams 
of the candle did not reach it. There are stalactilic formations 
on the ceilings and floor, but the walls are plain, and have- 
niches in some parts. Some of the party descended 60 feet 
here, and in another 'failed to reach the opening* The writer 
says, ‘ Wherever we went almost underground our footsteps had 
a hollow sound, and the conclusion we come to at present is 
that the region has been a hot-spring area, and the caves were 
formed by the action of hot water.’ ” 

The various species of Salmonidse hatched out and reared by 
the Buckland Museum authorities have been turned into the 
Thames at Penton Hook, with a view of replenishing the stock ot 
fish in that river. The 7'hames Angling Preservation Society are 
making arrangements to receive a consignment of land-locked 
salmon fry at their nursery again this year, in order to rear them 
for the Thames. The exertions now being made to re-stock the 
unpolluted portions of this river are sure to terminate in good 
results, indeed many of the trout taken lately are said to be the 
refcult of previous ^orts made by pisdcnlturists in this direc¬ 
tion. 

Ornithologists, antiquarians, and libcarians will in a few 
days have the opportunity of possessihg a book whidi is said to 
be the only work published 00 the subject of duck decoys. It 
will be in quarto^ with maqy ithutrations, coloured and woodcut. 
Its author. Sit* Ralph Paype-Gallwey, is already known to 
aataraliats by his qn wild-fowl^ issued some few years since 
by the pttbftsher of liho pt^^ent Volotne, Mr. Van Voorst. 

, iPli. Von tho la^e geological telief model 

A ^ew EedWy teceot article cm the Coloakd 







ArJnrm 


4 f 9 d^!Wka Exhibitioii, hat hwn pr«]Mired by I^r. jAmea Hector^ 
thA Directoir of tbe Geological Survey of New Zealaudi and 
f6jrme ;|iArt of the large exhibit of that gentleman* There are 
eAvend lauge labeU Inside the glass cose, In which the necessary 
^planations are given. 

This additions to t^e Zoological Society's Gardezu during the 
past week include a Ring-tailed Lemur {Ltmur cotta) from 
Madagascar^ presented by Mr. Angus Ogiivy ; two Black-tailed 
VarrakeetB (A^iytctis melanurn) from South Australis^ presented 
by Mr. James Thomson ; an Indian Cobra {Naia tri/ntdiaHs) 
liMMn India, presented by Messrs, H. Thwaites and V. A. Julius ; 
ta Common Viper ( Vipera berus)^ British, presented by Mr. W. 
H. B. Pain ; a Loggerhead Turtle ( Thai assochdys caouann) from 
the Atlantic Ocean, presented by Mr. K. G. Fraser, K.N.; a 
Rook {Corvus British, presented by Mr. H. J. 

PockoVer ; a Black-faced Spider Monkey [Ateles atrr) from 
Eastern Peru, a Crab-eating Raccoon {Proeyon cancrivorus) 
from West Indies; an Indian Cobra {Naia tripudians) from 
India, deposited ; two Spotted Hysenas {Hyana crocuta) from 
South Africa, two Side-striped jackals [Canis lateraHs) from 
West Africa, a Griffon Vulture {Gypsfulvus')^ a Smooth Snake 
\Corondia Imns)^ a Viperine Snake {Tropidonotus vipirinus), 
European, purchased ; two Triangular Spotted Pigeons ( Columha 
gmn€a)j bred in the Gardens. 


OUR ASTRONOMICAL COLUMN 

A Catalogue of “Comparison ” Stars.— -Dr. N. M. Kam 
Schiedam has published in Verhandelingm d^' Koninklijke 
AAadem'e va» WeteHschappen^ Dcel. xxiv. (Amsterdam), a star 
catalogue compiled from the places of stars determined by 
meridian observations, which have been extracted from vols. 
i, to Ixvj. of the A\troHomische Nachrtekten^ and reduced to the 
epoch 1855*0. The positions of the 'itars contained in this 
eatalogue were determined in connecti(»n with observations of 
planets and comets, and it was m compliance with Argelander's 
jeapress desire that the work of collecting them and reducing 
the |K>sitians to a common epoch was commenced by Uoek, 
then Director of the Utrecht Observatory. Dr. Knm, who was 
Hoek*s assistant, continued the wtjrk after the death of tlie 
latter, and has at length l>cen able to publish his results. The 
ptrincipal catalogue contains the completely determined places of 
4350 stars, and is followed by two subsidiary catalogues, the 
first giving the places of 236 stars, and the second those of 335 
sto ; all of the latter, however, are incomplete, uc. the place is 
given in one element only. The catalogues are followed by a 
comparison of the places of the stars contained in them with 
their places as given in the Bonn Durchmustenmgy or, for stars 
south of - a" Deck, with other authorities. Notes on proper 
motions, corrigenda, &c,, are appended, which arc of consider¬ 
able interest and value. Wc hope that the work of collecting 
and cataloguing the class of stars here dealt with will be con¬ 
tinued either by Dr. Kam or by some other astronomer as well 
‘fitted for the task as he has proved himself to be. 

Th® Paris Observatory.— Admiral Mouchex, Director of 
the Paris Observatory, has recently published his annual report 
io the Council of the Observatory. It in a very instructive and 
interesting document, and affords gratifying evidence of the 
enterprise and energy with which the work of this great institu¬ 
tion is carried on. 

The most striking portion of the report is that which deals 
with the work of the Bros. Henry in astronomical photography, 
but os this, as well as M. I oewy’s ingenious device for deter- 
nrining the amount of astronomical refraction, have already been 
nbti^ed in Nature, it will not be necessary to again refer to 
tfttiem. Leaving these two great undertakings iherefiwe on one 
^e, the rest of the report exhibits a large amount of solid work, 
tlte fberldlap service has comprised i6;i73 observations, 79S of 
sttn imd planets. The instruments of the Salle M^dienne 
have been devoted to the observation of I-alande's stars. 
As the great Catalogue approaches completion, the stars stUl to 
be observed scattered, and fewer observiT*, 

tiooa are n^iifsArily secured. The division-errors of the Gatnbey 
olrde are befog fovesttgafod by M. Pdi%aud> abd the 

Oatden cinol^ah bhjjst Ttfett for thp determfoatfon ef the 
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lute positions of a nntaber of clroiMiiipofoir start, A 
apparatus has been ctrfMitmcnod by II, Qattuer* and «M1; 
have been alr^y Observed 

has abo devised a new incide df attppdit^g «. w 

fming it from \ha e^eot has been Mm M 

work very satisfactorily, tta eottatioriala have be^ eipplifm, 
as usual in observations of comets, minor planets, and licbim ^ 
the equatorial of the east tower having been eotl^loyed by Wf, 
Henry in the revision of some of thefo photogiuphtc ohartiv noiiK 
taining very faint stars, especially foe rleiades and the legkMfo , 
round Vega and # Lyne. In t&e uspartmeot Of foeoalcttwknxSt 
the calculations for the great Catalogue had been oomplefod as 
far as 8h. of R. A., and were being carried on 8h. fo 1^, 
The Catalogue itself was printed up to No. 3^00, and foe ■ 

script prepared up to No. 4700. Of the volume of observations 
for 1882, seventy-three sh^ts had been printedjand foe rest 
was in the printer’s hands. The volume for 1883 had 
commenced, and of the Mimoirts^ tome xviii., hfud been dis¬ 
tributed, and tome xix. was in course of publication. 

Several important investigations have also been canied on by 
individual members of the staff. M# LmwybM devised a new 
method for determining the absolute co-ordinates of tfitcumpolar 
stars, and M. Renan has published two notes on his experiments 
in application of these methods. M. Callandreau has published 
several notes on the theory of the figure of the planets and of 
the earth, and numerical tables for assisting in the calculation 
of ephemerides for minor planets ; whilst M. Prosper Henry has 
been engaged in devising suitable methods for the measurement 
and reduction of the photographic star-charts, which differ so 
widely from ordinary astronomical observations. A new deter¬ 
mination of the length of the seconds pendulum has also been 
made by Capt. Defforges, of the Geographical Service, the 
length corrected to sea-level being founct to be o'99394m. 
Amongst the works to be carried out in the present year is the 
study of the movements of the soil by the aid of a multiplying 
seismograph devised by M. Bouquet de la Grye, 'Ibe report 
concludes with a reproduction of a photograph of the Pleiades 
and a comparison of the results thus obtained by photography 
in a single hour with those obtained by M. Wolf in his study 
of the .same group through the toil of years. 

Notes on Variable Stars. —Mr, Espio, the special ob¬ 
server to the Liverpool Astronomical Society, has recently com¬ 
menced tbe issue of circulars calling attention to various variable 
stars or stars suspected of variation. Circular No, i gives an 
ephemeris for 10 .SagiUse, tbe next maximum, mag. 5 *6, falling due 
JuneS*4d,, and the next minimum, mag. 6*4, June in, period 
S*3i7d. Circular No. 2 calls attention to the starD.M* + 

No. 3780, R.A. (1885*0) i8h. 32111, 51a., Deck 8®43'-5 N., os 
a probable variable. Circular No. 3 gives new elemonu for U 
Hydrac, R.A. loh, 31'9m., Deck \T 40'7 S., from whmiae 
it would appear that the next maximum is due i886 Jnne 
Circular No. 4 gives provisional elements for W. Cygnl, R. A. 
(1886 0) 2ih. 31m. 44s,, Deck 44® 5i'*o N.* aa follows 
P = 120 to 130days, V 5'8 fo to 7*3 ±, M == iS86May 19 fo, 
m = 1886 Feb. 14 i. 

The “Canals" ov Mars.—M. Terby* in a note presented 
some little time ago to the Royal Academy of .Belgiam* drpw 
attention to the occurrence in the drawings of Mars mode bif 
Herschel and Schroeter of several markings resembling the wolt 
known Kaiser Sea in sire and distinctness, and pointed o);tt 
M. Sdiiaparelli, in his observations of iSSt^, represenfod tW 
“canal" Indus as developed to dimensions almost as gr^ as, 
those of the Kaiser $ea, and that this deYelopment eoiftri^ 
with the “gemination" or doubling of idmori all 
canals. M. Faye now announces the last meeting . 
Academic des Sciences that M. Perrbtm and the other onserv 
at the Nice Observatory have reChiit^ been able to re^dctect I™ 
Schiaparelli's canals. The reality of the ettstence of foe drif- , 
cate markings discovered by, the keten-sM^ed ostpohomef.of" 
I^era seems thus fully demonstr?^*. apd highly, 

bable that th^ vary m shape ana distidctnms the ; 

of the Martial seasons. '\ '> J";'' 

. .. .. ' J) r ' .. I " I /:: 

ASTRONOMWAZ WiP ' 





mtms 


IIY 


MU, <;ia.; 


fc 4jliifljj wiito*, n . . 

iMiiWMit ai* 4t' NT s %detW Hiiaa at Stu>s«t, 

4 !^*} ft 3 |tu iTiOa $ aetil. on meridlAn, 15* f N. 


'': JwM, 

Ml* - ^-^ ■» ^ 

IHISWT 

Urn »: 

Jtimr.. 


tlttM 
h. m. 

i 35 
is to 

tt 4^ 
12 31 
5 26 


S«tt 
h. m. 

*9 33 
10 4 

o 49* 


Bod. on meiidiM 


ai 4 S N. 
10 20 N. 
5 28N. 
2 43 N. 
22 43 N. 


JOBC 

10 ,. 

11 .. 

June 

9 


Soittho 

h. It. 

II 29 

.1.1 

t S 4$ 

13 37 

* lihdlctuos that th« setting Is that or the following morning 
Occu/f0Hfftts cf Sturt by thi Moon (visible at Greenwich) 

Coirewonding 

TM.an n—r^ wiglesfrom ver- 

Mag. Biaap. Reap. 

inverted image 
h. m. h. nil ^ 

6i ... o 5 ... o 51 74 325 

6 ... 1 o near approach 200 — 


Star 


B.A.a 4043 
38 Virgtnw 

h. 


11 

12 


Mar» in conjunction with and o® & north 
of the Moon. 

Jupiter in conjunotion with and 0° i' north 
of the Moon. 

Mercury at least distance from the Sun. 
Mercury in superior conjunction with the 

$UA. 

VariahU Stars 



%.A. 

D«cl. 







h. 

tn. 

0 

4 




h. 

m. 


0 

52*2 . 

. 81 

16 

N. . 

. June 

9 i 

2 

16 

m 

7 

26 5 

. 8 

34 

N. . 

• M 

III 



m 

13 

20*2 . 

. 2 

47 

S . 

If 

8, 

21 

40 

M 

14 

54*9 ^ 

. 8 

4 

s. . 

• 1 f 

d, 

0 

5 ? 

m 

JS 

13-6 . 

. 3* 

4 

N. . 

■ If 

7 i 

I 

16 

m 

*7 

10*8 . 

. 1 

20 

N. . 

• n 

11, 

0 

42 

m 

17 

40*4 . 

. 27 

47 

S. 

»» 

la, 

2 

20 

M 

17 

57 

. 29 

3 S 

S, , 

• >1 

6, 

2 

25 

M 

18 

a -8 . 

- 3 * 

0 

N. . 

ff 

III 



M 

*9 

46 7 • 

, 0 

43 

N. . 

i» 

n, 

21 

30 

M 

20 

8 -9 . 

. 16 

23 

N, . 

* II 

10, 



m 

22 

24*9 . 

• 57 

50 

N. . 

II 

6, 

0 

0 

m 






II 

I2| 

21 

35 

M 


Star 

U Cephei M 
S Canis Mino 
W Virginis .. 
S t4brie 
U CQr<mo& .. 
UOphiuebi.. 
X Sagittani.. 
W ^agittarii 
T Herculis .. 
i|Aqui1«e 
R Sagittfls .. 
V Ce^ei ... 


M signifies maximum ; m minimum. 

Meteor SAowers 

Radiants near (^iuchi, R.A. 261°, Decl. 5® N., from 
Sai^ta, ILA. 202% J&ecl. 15* N., and from Vulpecula, R.A. 
3li*, Decl. 24® K, are represented at this time of the year, 
as well as the Cygftitit //., R. A, 319*, Decl. 32” N. 


GEOGRAPHICAL NOTES 

Tute French forces in Tonquin having now succeeded in oc< 
ctt^riiig^Lao-lUl, near the Chinese frmtier, the capital of the 
BU6k Flag State, the whole course of the Red River in Tonquin 
U for the Erst time open to exploration. Accordingly two flat' 
gupboats with an exceedingly small draught have 
hm boitt and equipped, and left Hanoi on April 3 to ascend 
thd.rivar, havii^on board officers whose duty U is to survey the 
i^ver and the adjacent country, to fix the positions of the most 
hyUpo r tai tf peinti, and to produce a map of the whole. 

At l^aaeeliqr of the Geographical Society of PaHs on the 
to the works on the Fanama 
CM|,; 42 ^d tfoiC lodci or dams were vnneoeManr. M. 

which he tnadelti 

m ^ fo^WhsaMr of mineralogical Sfiectete, and 

peal and pil«ont<4o8^dfd point 
Odhrsas of iifp 

, has aeoM Hkt 





Hatton, to investigate the ioeatitiee in which gold k said to have 
been found. 

At the instance of the Societd de G^opraphie CommerciAle 
of Nantes, a Commercial^Geographic Exhibition will be held in 
that city between June 15 and August 15 next. According to 
the programme the Exhibition will be divided Ihto five classes ; 
(i) scientific geography ; (2) ethnograiihy ; (3) travelling and 
means of communication ; (4) French and French-Cmonial 
produce; (5} educational material. 


ON RECENT PROGRESS IN THE COAL-TAR 
INVaSlRV^ 

'T'HOSE who have read Goethe’s episodes from his life, known 
^ as " Wahrbeit und Dichtung,” will remember his descriptioa 
of his visit in 1741 to tho burning hill near Dutweiler. a village 
in the Palatinate. Here he met old Stauf, a coal philosopher, 
/>kiiosof>Aus fer i^nem^ whose peculiar appearance and more 
peculiar mode of life, Goethe remarks upon. He was engaged 
in an unsavoury process of collecting the oils, resin, and tar 
obtained in the destructive distillation of coal carried on in a rude 
form of coke oven. Nor were his labours crowned with pecu¬ 
niary success, for he complained that he wished to turn the oil 
and resin to account, and save the soot, on which Goethe adds 
that, in attempting to do too much, the enterprise altogether 
failed. We can scarcely imagine, however, what Goethe’s feel¬ 
ings would have been could he have foreseen the beautiful and 
useful products which the development of the science of a century 
and a n.alf has been able to extract from Staufs evihsmelling 
oils. With what wonder would he have regarded the synthetic 
power of modern chemistry, if he could have learnt that not 
only the bri^te-t, the most varied colours of every tone and 
shade can he obtained from this coal-tar, but that some of the 
finest perfumes can, by the skill of the chemist, be extracted from 
it. Nay, that from these apparently useless oils, medicines which 
vie in potency with the rare vegeto-alkaloids can be obtained, and 
lastly, perhaps most rcmarkabTe of all, that the same raw mate¬ 
rial may he made to yield an innocuous principle, tenned 
rine^ possessed of far greater sweetness than sugar it'^elf. The 
attainment of such results might well be regarded as savouring 
of the chimerical dreams of the alchemist, rather than expres¬ 
sions of sober truth, and the modem chemist may ask a nddle 
more paradoxical than that of Samson, “Out of the burning 
came forth coolness, and out of the strong came forth sweetness" ; 
and by no one could the answer be given who liad not ploughed 
with the heifer of science, “ What smells stronger than tar, and 
what tastes sweeter than saccharine ? " That these are matters 
of fact we may assure ourselves by the roost convincing of all 
proofs—their money value, and we learn that the annual valaa 
of the products now extracted from an unsightly and apparently 
worthless material amounts to severed millions sterling, whilst the 
industries based upon these results give employment to thousands 
of men. 

Sources of the Coa^-tar Products ,—In order to obtain these 
products, whether colours, perfumes, antipyretic medicines, or 
sweet principle, a certain class of raw material is needed, for it is 
as imfMSsible to get nutriment from a stone as Co procure these 
p-oducts from wrong sources. All organic compounds can be 
traced back to certain hydrocarbons, which may be said to form 
the skeletons of the compounds, and these nydrocarbons are 
divisible into two great classes : (1) the paraffinoid, and (a) the 
benxenoid hydrocarbons. The chemical differences both m pro¬ 
perties and constitution between these two series are well marked. 
One is the foundation of the fats, whilst the other class gives rise 
to the essences or aromatic bodies. Now all the colour^ finer 
perfumes, and antipyretic medicines tefeired to, are members of 
the latter of these two classes. Hence if we wish to construct 
these complicated structures, we must employ building materials 
whidt are ci^ble of beir^ cemented into aooHetent edifice, and 
therefore w 4 must start with hydrocarit>ons belonging to the ben- 
zenoid series, as any attempt to build up the colours directly 
from |>araffin'co4npoands would prove impracticable. Of all the 
sources of h^rocarboni^ by frurthc hugest is tbe natural petroleum 
oilA But Bmso twist almost endteily of pumffins, and hence 
this source,if for the production ^ 

eoldart- havOi ;!h coal Itself a raw materia! which 

R Rww M hL.D., 
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MATUm 


W:M: 


my be made to yield otU of a valoalde 
Of these treatments, that followed out In the j)rpee» of 


patty that beosenoid cUas of suostances already referred to^ and 
whl^ to use thje words of Hofmann^ ** is one of the most won- 
detfdl productions in.the whole range of chemistry.” The produc¬ 
tion of these latter u distincrttishea from the paralfinoia group 


tion of these latter u distingaished from the paralfinoid group 
appears to depend upon a lugh temperature being employed to 
efmct the necessair decomposition. 

The quantity of coal made into coke for use in the blast fur¬ 
nace is larger than that distilled for gas-making, no less than 
between eleven and twelve million tons of coal l^ing annually 
consumed in the blast furnaces of this country in the form of 
Coke, and capable of yielding two million tons of volatile pro¬ 


ducts. Uptofec^Dtame^ip^^ 
piodncu has W boW andJo^W 

vaHofUS srocesseB haV« tab flflW , 

obtandng the oils, whhm ta tpada M cota^. 

! producing materials. It i4, iqpraomria 
I fact that only in one or two cmW« haw ta con^ithm beep com* 
plied with which render it possible to obtain neoessai^ hen^ 
zenoid substances. In the ordinary poking oraWi as weU as in 
the blast furnaces, althou^ the tempemtoiW 
is far in excess of that needed to farm the eoiknuvgiving iiydiP*' 
carbons, yet the heating process is carried on so gr^wly that' 
the volatile products from the coat are obtained In' the faem of' 
paraffinoid bodies mainly, and hence are useleMfar colou^ioaking 
purposes. Amongst the few coking processes in which the HeAt 
IS suddenly applied, and consequently a yield of colour-giving 


Table T. —Ong Ton of Lancashire Coal yields when distilled in Gas Retorts on an Average 


Gas (cubic feet). 


Ammooiacal Liquor, 

5 * Tw. 

Equal to 

Ammonium Sulphata* 

Coal (Ga«) Tar, 
ap. gr. 1-1^. 

20 to 25 gallons. 

30 lbs. 

12 gallons = 139*2 lbs. 


Tkoelve Gallons of Gas-Tar yield {Average of Manchester and Salford Tar) 


Benzene. 

Totueiic. 

t . .. 

1 Solvent Naphtha 1 

Phenol . for India-rubber, Heavy 
proper Containing the 'Naphtha. 

1 three Xylenes. ■ 

' 1. 

Naphthalene. 

Creosote. 

*0a^ Ai.thn««i.. 

Pitch. 

lb. 

1 lb. 

lb. i lb. lb. 

lb 

lb. 

lb. lb. 

tb. 

X'to 

' 0*90 

1*5 1 3'44 ! 2*40 

6*30 

17*0 

14 0-46 

69.6 

7: Aniline 

j =Toluidmc 

1 yielding 

xs a Naphthyl amine 




no 

1 °'77 

o‘i2 Xylene=: 

5*25 






1 0 07 Xylidine 1 

= a or 19 Naphthol 




n Magenta 0*623 

Aurin ; 

475 


Alizarin 




1*2 

=s Vermilline Scarlet, RRR 

20 %» 


: no lb. Aniline! 


7 ’Ii or 


2*25. 


yields 1*23 Ib 


1 

= Naphthol Yellow* 



I 

Methyl Violet. 


1 

950 


i 

] 



Dyeing Penver of Colours from i Ton of Lancashire Coal. 


lb. lb. lb. lb. lb. 

0'6j 3 Magenta or i"aj Methyl Violet 9*5oNaphthol Yellow or 7*11 Vermilline i-a Aurin 2*25 Alizarin no % 

dye I dye dye j dye dye dye 

500 yards 27 in. wide! 1000 yards 27an. wide 3800 yards 27 in. wide 2560 yartis 27 in. wide 120 yards 27 in, wide 255yds.Pfmtei^8 doth 
Flannel a full shade. | Flannel a full Violet. I Flannel a full Yellow. |FIanneI a full Scarlet. Flannel a full Orange, a uiU Turkey |M, 


Dyeing Power of Colours from i lb. of Lancashire Coal, 


Magenta or Violet reiiow or ^cartel Grange ^rurkey Hod 

a piece of Flannel a piece of Flannel a piece of Flannel a piece of Flannel a piece of Flannel a piece of FlaWiel 
B in. by 27 in. 24 in. by 27 in. 6i in. by 27 in. 41 in. by 27 in. i *93 in. by ay In. 4 in. by ay im 

} The NapHthoI Yellow Is a representative colour from a Naphthol, while the Vermilline Scarktt b a lapmsmativa colour frwa the eombiiMaioa <Sjf 

« WapbthytamliK with/S NaphthoU o— 


Turkey K«d 


hydrocarbons is obtained, may be mentioned the patented pro¬ 
cess of Simon-Carv^, the use of which is now spreading in 
England and abroad. The tar obtained in this process is almost 
identical in composition with the average gas-works Ur, whilst 
the coke also appears to be equal for iron-smelting purposes to 
that derived from other coke ovens. A third source of these oils 
M remains to be mentiooedr viz. those obtained as a by^-product 
in blast fanuces fed with coal. | 

‘ ,Another condition has, in addition, to be considered in this I 
fadnstiy, and that is the nature of the coal employed for dlstilla- { 
tfait is a WeU 4 inowa fact that if LancMire cannel be ! 

employed In gas-making a hkhlyduminous gai is | 
obtmhedii but the tar Is too .rich faparafans lo be a source of 
prbht to ta Ue^iutta/;^hiln4 on the other hand, coal of a more 
ahthradittc chanmteri uke that fpo$a Newcastle or Stati^yniiihire, 


yields a tar too rich in one oonsMtuent> vb. naphthateiWr and 
too poor in another, viz. bmueiie. It U also known ^0^ tain 
engaged in carbonising coal ^rapolly for ta tokepf ta tar tta 
the coal from different Aeasnres^en in ta same, pit^ yieldMan 
of very different oon^jitprion* That under these vin^u^ OOW^ 
tions products of varying^ oompositihn ta obtained b a wjwb 
that will surprise no One whO COniridets ta - 

changes brought abouk inta ptaeM oC the destiuotisb 

of coal . . 

LnstoryofSeHW^Amtrnper^^ 

the principles ui>Oa the tahudidn 






__ ^_ w$$ foond to be buty^ 

i tb M Famdfty gave 0]fe Aatne of bicaHseret 
of'IfdiwUb ^ ^ iMii^liloed ita etoplri^ jtotmuta to be C.H 
^ bx|»|6diQjg lb vimotir witn tivvgeO, he observed tnat 
oigte V^me ooetW 30 barts by w^t carbon to 3 oam by 
we^t of hydfogvtb Abdlte apemc gravity compared with hydro- 

^^^^b^etHdh, ^ 1834, obtained the same hydrocarbon by dis- 
Of bensoic acadi with slaked lime, and termed 

U benm. He assumed that it U formed from benzoic acid simply 
by removal of carbon dioxide, Liebig denied this* adding the 
folloWh^ editorial note to MitS(AerHch*8 memoir *—“We have 
changed the name of the body obtained by Prof. Mitschcr* 
Uch oy the dry distillation of benioic acid and lime, and termed 
by him benzin, into benzol, because the termin^on * in' appears 
to denote an analogy between strychnine, quinine, &c., bodies to 


which it does not bear the slightest resemblance, whilst the ending 
in *cl * conesponds better to its properties and mode of produc¬ 
tion, It would have been perhaps better if the name wmeh the 
discover, Faraday, had given to this body bad been retained, as 
its relation to benzoic add and benzoyl compounds is not any 
closer than it is to that of the tar or coal from which It is 
obtained,’* 

Almost at the same time Pdigot found that the same hydro¬ 
carbon occurs, together with benzone, CjjHiqO (diphenylketone, 
COCCflHala), in the products of the diy distilUlion of calcium 
benzoate. 

The different results obtained by Mitscherlich and Pdigot are 
represented by the following formulae 


CyH-O. + CaO = CflHfl -f CaCOj. 
{C7HftOg)8Ca == CigHioO + CaCO«. 


r. BenxeHi, 

Orange Yellow, or Acid 
Yellow 

Metanil Yellow 
Auramine 


2. Tolame. 


Table 11 . 

3. Ph^ttols^ 4. XyUn^^, 

Picric Acid 


(Brown, Y 


Bismarck Brown, 


5. Naphihaltniu 6. Antkratitti, 

Manchester Yellow Alizarin (pure 
(Dinitronaphthol) 

J^aphthol Yellow Anthrapurpurin 

.,. P’lavopurpurin 


Diphenylamine Orange 
I (Blackley Orange) 

; Chrysoidine, Y ' 

’ ' Orange I, (mixture of 
' I and 5 ) 

Orange H. (i and 5) 
Orange III. (HcHanthine) 
Orange IV, 

. Safranin 


Chrysoidine, R 


Magenta, 

Magenta, 


Eosin 

Safrosin 

Cyanosine 

Rose Bengal 

Phloxin 

Erylhrosin 


Diphenylamine Blue 
Mmrlene Blue 
Induiin (Campbelline) 


\ } Methyl Violet, 6 B 
5 , J Msthyi Violet, R 


Blackley Blue, R 
Blackley Blue, 1 
Alkali Blue, R 
Alkali Blue, 6 B 


f jTMidachite Green 
14 BdlHant Green 
I \Add Green (Acid Green) 


Bordeaux 

Vcrmillme Scarlet, R 
Vermillinc Scarlet, R R R 
VemiilUne Scarlet, B B B 
RoccelUn 

(Mixture of Xylene and (Mixture i and 5) 
Naphthalene) New Red 

Xylidine Scarlet Biebrich Scarlet 

(Mixture of Cumene and Crocein Scarlet 
Naphthalene) 

Ciimidine Scarlet 

(Mbetures of i and 5) 

... Victoria Blue, i 

Victoria Blue, 5 


pbtaihed benxeno only as a by-product, exactly os in the 
p^lStatloo of aoetone (dimethylketone) drom calcium acetate a 
Quanti^ of marsh gas is always formed. 

It is ^ ekarhow Liebig became a^uainted with the fact that 
beiu^e k fbcii^ bytlie drycUstUlatka of coat, as his pupil 
who obtained U in £845 from coabtar, observes i “ It 
is stated in taetaoirs and text^books that coal^ oil 

contaliia beOxene^ X am, however, usacquelated widt any re* 
aeeMi been investigated/* It is,hiow- 

or ^n^ Ihdt about the year 18343 atdietink 
oomkited benzene into bhrebeneehe^ thh 
dkOpioar of: outied out on 1 kxge aimk In the 

mhirn 4tiilhhl 

' ■' ■ '■"’yK 


for the preparation of *Macquer,** by coal-tar nai^tha. The 
substitute, however, did not answer, as the impure naphtha left, 
on evaporation, so unpleasant a smdl, that the workmen refused 
to employ it. It was also known, about the year 1838, that wood- 
naphtoa contained oxygen, whilst that from coal-tar did not, and 
hence Mr. John Dale attempted to convert the latter into the 
former, or into some similar substance. By the action of sul¬ 
phuric acid and potassium nitrate, be obtalnea a liquid possessing 
a smell resemblw that of hitter almond oil, the pretties of 
which he did not further investigate. This was, however, done 
In 1849 by Mr. Jdhn Mgh, who exhlMted consid^ble quantities 
of benzene, nitrobenzene, and dinitrobeozene, to the Chemical 
Section of tfie BHti^ Association meeting that year in Manches¬ 
ter, Hts commhtdiMddtt is, however, 30 printed in the Report, 
|h4t it k not poiribte from the deicriptloa to identify the bodids 
k qnesdnn*' ' ' > < 

Xasge qttairtlilki were prated in 1848, tmd^ 

MmsfieM,. who proved that the naj^fhlha 
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ContAii^ IftomoLmet of henteneft, wMch m«y be 
irotn It frftctioiMu distiUation. On the 17th of Feb" 
tijUlfTii 1856, Mivaineld w«s occupied with the distiUatton of this 
h^fdrocftrooa^ which he foresaw would find further applications^ 
^ the PaHs Exhibition^ in a stilh 'Hie liquid in the retort boiled 
oyer oqd took fire, burning Mansfield so severely that he died in 
a few days. ^ 

The next step in the production of colours from benrene and 
toluene i» the manufacture of mtrol>entene* C^HaNO^ and 
nilrotoluene, C7H7NO8. The former compound, discovered in 
1834 by Mitscherlich, was first introduced as a technical product 
by Coltas under the name of artificial oil of bitter almonds, and 
Mansfield in 1847 patented n process for its manufacture. It is 
now used for perfiiining soap, but mainly for the manufacture of 
aniline (CgH^Ntlj) for aniline blue and aniline black and for 
magenta. It is made on a very large scale by allowing a mixture 
of wcU-cooled fuming nitric acid and strong sulphuric acid to 
tun Into benzene contained in cast-iron vessels provided with 
stirrers. 

To prepare aniline from nitrol)enzeno, this compound is acted 
upon with a mixture of iron turnings and hydrochloric acid in a 
cast-iron vessel. Commercial aniline is a mixture of this com¬ 
pound with loluidine obtained from toluene contained in com¬ 
mercial Ixjnzene. Some idea of the magnitude of this industry 
may be gained from the fact that in one aniline works near 
Mancliesier no le^s than 500 tons of this material are manufac¬ 
tured annually. From the ye.ar iii57, after Perkin’s celebrated 
discovery ^ of the aniline colours, up to the present day, the 
history of the chemistry of the tar products has been that of a 
continued series of victories, each one more remarkable than 
the last. 

Coat-tar Colours ,—To even enumerate the different chemical 
compounds which have been prepared during the last thirty 
years from coal-tar would be a serious task, whilst to explain 
their constitution and to exhibit the endless variety of their 
coloured derivatives which are now manufactured would occupy 
far more lime than is placed at my disposal. On the industrial 
iraj^rtance of these discoveries the speaker reminded his audience 
of the wonderful potency of chemical research, as shown by the 
fact that the greasy material which in 1869 was burnt in the 
furnaces or sold as a cheap waggon grease at the rate of a few 
shillings a ton, received two years afterwards, when pressed into 
cakes, a price of no less than one shilling per pound, and this 
revolution was caused by Grabe and Licbermann’s synthesis of 
aliaarin, the colouring mailer of madder,*^ which is now manufac¬ 
tured from anthracene at a rate of more than two millions 
sterling per annum ; and it is stated that an offer wa^ once made, 
in the earlier stages of its history, by a manufacturer of anthra¬ 
cene to the Paris authorities to take up the asphalt usctl in the 
streets for the purpose of distilling it, in order to recover the 
erude anthracene. 

Again, we have in the azo-scarlets derived from naphthalene 
a second remarkable instance of the replacement of a natural 
colouring matter, that of the cochineal insecl, by artificial tar- 
products, and the nnphlhol-yellows arc gradually driving out the 
dyes obtained from wood extracts and berries. It is, however, 
true that some of the natural dye-stuffs a[ipcar to withstand the 
action of light belter than their artificial substitutes, and our 
soldiers' red coats are still dyed with cochineal. 

The introduction of the e artificial scarlets has, it is interest 
ing to note, greatly diminished the cultivation of cochineal in 
the Canaries, where, in its place, tobacco and sugar are now 
being largely grown. 

Let us next turn to inquire as to the quantities of these various 
products obtainable by the distillation of one ton of coal in a gas- 
retort, The six most important materials found in gas-tar from 
which colours can be prepared are 






4. Metaxylone ffrom solvent naphtha), 

5. Naphthalene. 

6. Anthracene. 


1, Benxene, 
a. Toluene. 

3, Thenol. 

average quantity of each of these six raw materials obtain' 

‘ Oa Mauv« and Msmu,'* 


by Prof. Hofmann. F.R.I 
t, km, aodW. H. Porkm. P.R.: 
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On thn Newest Colouring 
^ 'roc. JfHtt,*, *US9 f^ldeot’s Address f0t. 
e /*Sooioty Mtutry^ voj, Iv., July 

of AJiisrlno, the ColMidw Ifattor of 

Mayyo, iftyov'. 


aMe by rhe'deatnkdibiFl* 

U aeen In 1 'able I. iidbolpi 

amount of certain tiirfonri of 

yields, vlfc j— ^^ ;. 

i 1. l : 

3, Aurin %*2 lb. 5 * {no ^ 

Further, it shows the dyeing,power of the above qtlUmtitsea of 
each of these colours^ all obtamed from one ton of coal, vis*W 

I and 2. Magenta, 500 yards of fiannel.^ 

3. Aurin, I2Q yards of fianncl 27 in. wide* 

4 and 5. Venniiliuc scarlet, 3560 yards offiannel. , 

6. Alizarin, 255 yards Turkey red doth. 

Lastly, to point out still more clearly these relatloaahipi, the 
dyeing power of one pound of coal U seen in the lowest hoH- 
zontal column, and here we have a partv-coloured Aag^ whieh 
exhibits the exact amount of colour obtainable from one pound 
of Lancashire coat. 

Let us moreover remember, in this context, that no less than 
ten million tons of coal are usetl for gas-making every year In ' 
this country, and then let us form n notion of the vast colouHtig 
power which this quantity of coal represents. 

The several colours here chosen ns examples are only « few 
amongst a very Bumerous list of varied colour derivatives of each 
croup, 'fhus we are at present acquainted with about sixteen 
distinct yellow c olours ; about twelve orange ; more than thirty 
red colours ; about fifteen blues, seven greens, and nine vtcdeU ; 
also a number of browns and blacks, not to sj^eak of mixtures of 
these several cficmical compounds, giving rise to an almost 
infinite number of shades and tones of colour. These ooloui;S 
are capable of a rough arrangement according as they are ongin- 
ally derived from one or other of the hydrocarbons contained in 
the coal-tar. The fifty specimens of different Colours exhibited 
may thus be clasRified, but in Table IT., for the sake of brevity, 
only the commercial names and not the chemical formulae of 
these compounds is given. 

[To be continued,) 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

CAMBRinoE.—Prof, Jdveing has been appointed Chairman 
the Examiners for the Natural Sciences Tripos, and Mr. James 
Ward of those for the Moral Sciences Tripos. There were 106 
candidates for the first part of the Natural Sciences Tripos 
recently held. 

Attention has recently been given to the preservation Of Uni* 
versity buildings from fire, and serious defects have been, of art 
being, remedied, Such matters should be carefully thov^t OOl 
in regard to every museum and library, and it is to be hoped 
that attention will be constantly given to the efficiency of meam 
of prevention and extinction of fires. The report op thfe xub* 
ject in No. 636 of the Cambridge Unt'virsiby Reporter U weB^ 
worthy of the study of officials concerned in guarding preciaue' 
scientific collections. 

Prof. Darwin will lecture in the Long Vacation on tbj^ 
Theory of the Potential, Attractions, and the Figure of ithe 
Earth, the first lecture being on Tuesday, July 13, 

A recent discussion of a report by the Special Hoaid on 
cine emphasised the desirabiuty of teaching edemeniavy phyal^ 
as part of general education to those intending' to b^aao. 
medical students, and showed that the heW ** extra fwbjccfe **.bf 
the Previous Examlnatlcm do hot aad^c1;ort|y aecura * 
dynamics and a mathematical treatment required, f 

than experimental acquaUitanee wiih the physical ibteea. 1_ 

Oscar Browning said the interests of eda<^ioti were ' 

terribly from the warn of agreemi^t iq wlukt schMimyajmha , 
to be ta^hh Mr. Bhaytt rehwrked on the iflF*;, 

training in indactive Ibe UUdentM,, 

whole practice would ocfwt in dray^ inductlooii* ’ n 

The grants fyom ttq Fund tb ' 

Gadow, and Pbttef, lb n^Wch UW racunflly 
voted by the Seoatu. ; . v, :; , 


ttb 


^ Prof, Al&od . 

Politiol Bcoihiiiv. to , 

^oiidar'tlw M.A..'|diu^; 
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Sd^Qobs Tri|^* Th« 
1^ iBS;, He d^ires to conseatrate 
litwnts more mt^atiqKfly ihan'bltherto, 
mi lOMie^dtii Kktorid ^ence stodki constitute tbe 

: {h|nr^ thelAst ten yesnli erants firom the Worts Fund fur 
mid lUtereiy subjetts huve amounted to i loo^ ; for 
$ielic!|pfud aia^ Geological subjectSj to laas^ * Medical 

, iUbwicNi; to lob/. 

^ iiitbbotlk’s Kede Lectere will be delivered on Wednes- 
<Uji June ^ at i p*iiiu, in the Senate House, subject, ** On the 
Tprm of SeedHuga and the Causes to which they are due." 


SOCIETIES AND ACADEMIES 

London 

«Rayii} Society^ May 27.—'*The Influence of Stress and 
SMn on the Physical Properties of Matter. Part I. Klisticity 
(oontiaoed)* iThe Effect of Magnetisation on the Elasticity and 
the Internal Friction of Metala" By Herbert Tomlinson, B.A. 
Commamcated by Prof. W. G^lls Adams, M.A., F.R.S. 

The principal object of this investigation was to test the 
eoundneBa the view advanced hy Prof. G. Wiedemann re< 
gpecUng the cause of the internal friction of a torsionally os* 
dilating wire. According to this view, the internal friction is 
maidiy due to permanent rotation to*and-fro of the molecules 
about ; 1 heir aaes ; it seemed probable, therefore, that experiments 
on the effects of magnetising a wire, either longitudinally with a 
helbt) or curcnlarly by paaslog a current through it, would aid in 
ehiciaating the matter. 

The foflowing are the principal results which have been 
ohtalDed:— 

(l) When the deformations produced by the oscillations are 
sixsallf the internal friction of a torsionatly vibi-atiog wire of 
iron or steel is not affected by sustained longitudinal magnetisa¬ 
tion of motlerate amount. The internal friction is also not 
alltood by the sustained magnetisation even when the latter is 
carried to the point of saturation, provided the magnetising 
current be, previously to experimenting, reversed a great number 
of times, when no previous reversals have been made, the 
internal friction is slightly Increased by intense magnetisation. 

(a) When the deformations produced by the oscillations are 
lai^ the mteinal friction is very sensibly increased by sustained 
longitudinal magnetisation of latge amount. 

(3) The torsional ela ticity is entirely independent of any sus¬ 
tained longitudinally magnetising stress which may be acting 
upon an iron or steel wire, provided the deformations produced 

the toraional oscillations be small When the deformations 
ate large, the number of oscillations executed in a given time 
is very slightly lessened by sustained longitudinal magnetisation 
of toxg^ amount. 

{4) When the magnetising current is interrupted and, to a 
grater extent, when it is reversed repeatedly whilst the wire is 
osriHating, the internal friction is increased, provided the mag- 
netlMht 01 ^^ be of moderate amount. The mcrease of internal 
IHctfon may become very considerable when the magnetising 
stress H ipreat. 

Whoa the number of interruptions or reversals in a given time 
of the magiietising current exceeds a certain limit, the effect on 
the internal friction begins to decline. 

(Sf When the deformations produced by the oscillations are 
smelly the tomonol elasticity i'i not affected by either repeatedly 
ihteritipted dr reversed longitudinal magnetisation even when 
the nrtgnetiaing stress is Imge. 

fff) There eiclatts a limit of m^etic stress within which no 
ppmuneht rotation whatever of the molecules is produced. 

tmy be widened by previous repeated reversals of a 
mamettsing stress. 

>'ff) Tw Pihis^^ aioodemte electric current, whether sus- 
dt mt^rrut^M through a torsionally vibrating wire of 
dr fdek^ does not affect, except by heatii^, either 
fhe tir the torilonal elastid^, proviaM the 

by dsemathms be small. ' 

whether nr 


Ch««nlc«l Society, May d.-^Dr. Hugo Muller, F.£LS., 
Frestdenu in the cfaSir. ^Messrs. John W. King, William 
Herbert Hyatt, and George T, HoUoway were admitted Fellows 
of the Society,*—The foliowmg papers were read Faraniteo- 
bensoylacetic acid and some ot its derivatives, by Dr. W. H. 
Perkin, jnn., and Br^ £. BelUnot.—An acetic ferment whkdi 
forms cellulose, by Adrian J. Brown. 

Victoria Institute, May 28.—Aiinaal Meeting.—The chair 
being taken by Prof. Stokes, P.R.S., Capt. Francis Petrie, as 
Honorary Secretary, read the report, which allowed that the 
home, colonial, and American members were no v inwards of 
I ICO, and an increasing number of leading men of science hod con¬ 
tributed to its transactions, and the Institute was much indebted 
to many other scientific men of eminence, at present outride its 
ranks, who bad kindly given their aid and advice, so that the 
Institute might the more worthily foster a true appreciation of 
the results of scientific inquiry.—Prof, Hull, F.R.S., Director 
of the Geological Survey of Ireland, delivered the address, in 
which he gave an account of the work, discoveries, and genera) 
results of the recent Geological and Geographical Expedition to 
Arabia and Western Palestine, of which he had charge. Prof, 
Hull, having sketched the course taken by the scientific Expe¬ 
dition (which to a considerable extent took the route ascribed 
to the Irraelites), the physical features of the country, evidences 
of raised beaches, Ac., showed that nt one time an arm of the 
Mediterranean had occupied the valley of the Nile as far as the 
First Cataract, the level of the land being 200 feet lower than at 
present (im opinion which had also been arrived at by another 
of the Institute’s members, Sir W, Dawson), and that, at the 
time of the Exodus, the Red Sea ran up Into the Bitter Lakes, 
and clearly must have formed a barrier to the travellers' progress 
at that time ; he then alluded to the great changes of elevation 
in the land eastward of these lakes, mentioning that the 'U'aters 
of the Jordan valley once stood 1300 feet above their present 
height. The various geological and geographical features of 
the country were to described as to make the address a con¬ 
densed report of all that is now known of that part of the East. 
—A vote of thanks was accorded to Dr. Hull, after which the 
members and their guests atdjourned to the museum, where 
refreshments were served. 

Edinburgh 

Mathematical Society, May 14.—Dr. R. M. Ferguson, 
President, in the chair.—Mr. J. S. Mackay gave a construction, 
due to the Right Hon. H, C. E. Childers, for solving the 
problem of medial section ; Mr. W. Peddle read the second 
pari of n paper on the thaory of contour lines and its application 
to physics science; and Mr. A. Y. Fraser submittea a jmper, 
by Mr. Charles Chree, on the vibrations of a spherical or cylin¬ 
drical body surrounded by or containing fluid, 

Paris 

Academy of Science®, May 24.—M. Jurien de la Gravid, 
President, in the chair.—Order of appearance of the first vessaU 
in the leaves of the Crucifcnc ; mixed formation (^>art 5), by M. 
A. Tr^cul. In a previous paper the author showed that the 
primary lobes in the type of mixed formation presented by 
certain Cruciferse appear on either side of the young leaves in 
two superimposed series—a lower buipeUxl and an upper Ai«- 
He now proves that the first vessels of the nervous 
system corresponding to these lobes usually appear in the same 
order. Those opposed to the lobes of the basifugal series follow 
frem below upwards, while those opposed to the lobes of the 
boripetol series make their appearance successively from above 
downwards.study of the movements communicated to the 
air by the action of a bird's wing \ M. MUller’s experiments, by 
M. Marey. A description is given of M. MitUers mechanical 
experiments, which are conducted at night by the aid of phos¬ 
phorescent vapours, aud during the day by means of sm.tke in 
the way adopted by TyndaU.—Note accompanying the pre¬ 
sentation of M. Vemek’s fresh studies on the Kraka^ enip- 
tioB, by M. Baubrtfe. Besides a detailed account of the eruption 
this comprehensive work contains a full descriptioa of the 
meteorological and magnetic phenomena attending it, together 
with some theoretical cottsideratibns on their causes. The author 
ealetdates that the of matter ejected was at least 18 

’ottMc klkmse^ hi votnme, all inetdterent, coneequently unao* 
Iw anjr dow trf hiva.*--^rrte»enmrion of varkww mmpa 
Al|ge^; TterisiOK imd Ahtea, Issued by ibe Geo* 
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/Bnilihicftt StrvicQ tut the l^y M. Perrier. Amonj^t 

iuiw maps Are om of Frnicei swe 1 1 3 oo,ooo» eompriB* 
the di^tricti of AmieOftf Meluii* LiUe, M^zi^res ; one 
’Ot MeeriA, part 6j scale t s 50,000, districts of Aaeffho, 
Tehel ^Ptillta^ Jemampes, Ben - Hanin, Aioe - Bessem, Rio 
Saltido: tpd one of Tunisia, scale 1; 2qo,ooo, districts Of 
Nsffta, Rejem-Matong, Dwirat, Wed'Fessl—Note on a ne$!^ 
form of puruleht infection following an acute attack of pnen- 
moma, by M. Joocoud. —Researches on the organisation of the 
star-fish, by M. £dm. Perrier. Amongst the collections 
brought back by the Cape Horn Mission were several specimens 
of a new species of star-fish {AsieHav kyadeii, E. P.), with their 
young still attached, a circumstance which has hel^^ to throw 
fresh light on some disputed points connected with the ana¬ 
tomical structure of these animals.—Observations of the new 
comets 1886 a (Brooks L) and 1886 b (Brooks II.) made at the 
Observatory of Nice (Gautier equatorial), by M. CharIois,-*-On 
the geography of the Central Tunisian seaboard, by M. Rouire. 
A careful survey of the section of the coast between Hammamet 
and Susa bas determinerl the existence of a lai^e marine inlet at 
the head of Hammamet Bay, which receives all the drainage of 
Central Tunisia. It was also ascertained that at some more or 
less remote period the Halk-el-McngcI Sebkha was certainly 
navigable.—Determination of the absolute value of the wave¬ 
length of the ray p,, by M. J. Mac^ de I-^pinay. A fresh 
attempt to settle this disputed point gives the general result— 

5*8917 X io“® (millilitre)^; 
and in the air, at o®, normal prea-sure— 

5 ‘8900 X loT^ (miniHtre)i 

—On a visual Illusion : apparent motion of a small object when 
aUghtly illumined amid tne surrounding darkness, by M. Aug. 
Charpentier.—A new electric fuse for exploding mines charged 
vrith powder or dynamite, by MM. Scola and Ruggieri. For 
this msc the authors claim that it prevents all accidents from 
slow combustion, and also removes some other dangers and 
<difiiculties attending mining operations.—Note on an apparatus 
intended to test the efficacy, or ascertain defects in the pre¬ 
paration, of electric fuses, by M, Bucretet.—Description of the 
cyclone that swept over Madrid on May 12, by M. A. F, Nogues. 
—On two different conditions of the black oxide of copper, by 
M. Toannis.—Action of the air, silica, and kaolin on the 
alkaline haloid salts : new methods of preparing Wdmchloric 
acid, chlorine, and iodine, by M. Alex. Gorgeu.—On the oxi¬ 
dation of oils, by M. Ach. Livache.—On a little-known cause of 



urine, by MM. Chibret and Izam,—A fresh study of ^toniscus 
{E, kossmanni^ E. fraUsU E. moniezii)^ by MM. A. Giard and 
T. Bonnier.—On the euibryogeny of Comatula (C. medUerranta\ 
by M. J. Barrois.—Observations regarding the nervous system 
and certain oiganic features of the scutibranch gasteropods, by 
M. E. L. Bottvier,—On a new Ichthyobdella, ty M, R. Saint 
Ix)up. This species, which the author describes under the 
name of Scorph^bdelta eltgans^ was recently o^erved in the 
Marine Zoological Laboratory at Marseilles.—On the super¬ 
ficial vascular apparatus of fishes, by M. P. de Side.—On a 
fungus developed in the human saliva, by M. Galippe. This 
fungus, discovered in some saliva filtered by Pasteur*s apparatus, 
^(Tcultivat^ in Van Tiegheni*s cellules, belongs to tne family 
of the Monilia, The author proposes to name it Monilia tpuH- 
(sp.n.).—Remarks on the fifth volume of M. Habich's 
AnaUs de Construccimts cvvUes y de Minas^ presented to the 
Academy, by M. IMubr^. To this volume M. Chalon contri¬ 
butes a paper on the prehistoric monuments of Peru, which show 
a wmarkable re^iemblance to the menhirs, cromlechs, dolmens, 
gnd other Druidical remains in the west of Europe. They 
occur in large numbers in every part of the countiy.—At the 
request of M. de Lesseps, the President appointed a Commission 
comprising the members of the Sections for Geography, Navi 
gallon, and Astronomy, with MM. Daabr^ Fav^, l4daune, 
And de Jonquiires to study the differences of level caused by the 
tides in the Pacific and Atlantic Oceans. , 

Stockholm 

An^emy of Solencna, Apia 14.-011 the tasnlti of «ome 
^IjMiweots m the condition of electricity in a vacotim, by Pfofi 
E,. fineness of thchollpw rtusdisaf, 

the^ Herir C 6. SootessotL^C^ the oidchitimioicymatf 



and on hitrocymal, by 
—Mineralogical iiotes, hy & F^nk: 

geological map of Swederi, by % V. 
naUon of the definite elementa Of the orbit 
(r8oi), by Dr* IC« O* Otoson.^kdicttmietrioal* detCt mit w riO OU of. 
SOUUB. telescopic star olukters, by Frof, H, Sdiults;—ContrS^- 
rionaio the theory of wave-mothms in a gaspoUi hiofiiiiuik by 
Prof. A. V. Backlund,—On tfie integration of, the di^Mewit 
equation in the problem of N bodies, by Prof. O. BiUher.. , 

May 12.—On a new mj^hod for determining the vd^xSty 
of the electric molecules in a enrrent of a certalA pdweTi 
by Prof. Edlund. — Contributioas to the knowlotte of! tbtt 
discharge of the Ruhmkorff coil, by Hr. T. Moll,.A 
method for increasing the conver^noe of porlodicai series, 
by Hr. C. CharHer.—Research on a ntm-finear dsffbiealhd 
equation of the second order, by Prof. H. Oylddm-^-Ail 
account of the Zoological Station of Chriitinebe^ in 
province of Bohus, belonging to the Academy, by wA, Sven 
Lov<fn.—Research^ on the changes of the arseiiKms ouMe in 
contact with putrid animal matters, by Profi Hambexg*— 
balance constructed by Hr. F. J. Lemcke for determlni^ the 
consumption of the normal light in the measurement the 
power of the light, exhibited hy Prof. F. L. Ekman.—New or 
imperfectly known Isoj^da, part 3, by Dr. G. BavaUius,^-On 
naphtoe acids, by Dr. Ekstrand. 
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THURSIDAY, JUNE iSS6 


THE is-TOJV GUN EXPLOSION 

t HE baming of the 43-ton gun on board the Colling- 
^opdhsiB niaturally attracted considerable attention 
tnen of science as well as from the general public, 
«|i^l It may not be out of place at the present time to 
cotnphre the ideas of scientific men with the data given 
in text-books published by authority and put into the 
ha^ds of artillery officers for purposes of instruction. 

The latest gunnery text-book is that compiled by Major 
Maekinlay, R A., and published in 1883. In it is a table 
compiled by another artillery officer, in which is given 
the calculated and actual results obtained from all classes 
of ordnance, among them being the 12'' B.L. gun of 43 
tons, Mark IL, the gun which burst on board the 
ColHngwood, 

The powder charge is given as 286 lbs. prismatic, pro¬ 
jectile 720 lbs. ; the total work theoretically producible 
from the expansion of the charge in the bore 22,884 foot 
tons ; the actual work produced in muzzle energy of pro¬ 
jectile 17,180 foot tons. There is therefore, according to 
the table, a loss of 5704 foot tons to be expended— 
externally in expelling the powder gases, displacing the 
atmosphere, and recoil; internally in heating and stretch¬ 
ing the gun, in friction of the gas check and gases, and 
routing the shot. 

In a lecture delivered in January 1885, Just after the 
bursting of the AcfivdsC' Mr. Wm. Anderson pointed 
out that the lost work was very much greater than was 
usually imagined, and he went through a calculation on 
thermodynamical principles of the forces produced in a 
10" B.L. gun. Taking Mr. Anderson's formul® and 
adapting them to the 12"' B.L. gun, we shall not have to 
proceed far before finding out how erroneous is the table 
given in the text-book. Wc will only examine the forces 
external to the gun {i.e. those producing recoil), as Mr. 
AnderSon^s accuracy on these points has been indorsed 
by Col. Moncrieflf, C.B., F.RS., and we shall neglect 
internal forces employed in friction stretching and heat¬ 
ing the gun-—forces difficult to estimate, and on which 
there Is some difference of opinion. 

As to the energy of the projectile there can be no 
queatioii, bat taking the terminal pressure at 3 tons (we 
believe it has risen as high as 5*5 to 6 tons) the energy of 
the expelled gases is 12,208 foot tons, that expended in 
Jifthxjg the atmosphere 2501 tons, together 14,714 foot 
tooi S SO that, neglecting internal forces altogether—and 
no small quantity—we have I4)7i4 foot tons of 
Aghast 5704 m the text-book, 
can only condude that the pressure correaponding 
is weU as that due to the forces 
ttuhore) have been entirely neglected by 

with whitA the gun was burst was that 
this ponder, while diminiahh^ the 

6as tMfig /dr wank in the dia$n^ and 

sM Shm pteas^is, iM;id 

/I; we have |t 


probably within the mark for an equal weight of cocoa 
powder. 

The reason for the errors we have pointed out may 
probably be found in the blind confidence placed in the 
indications of crusher gauges. It is well known that a 
certain length of time must be taken up in the com¬ 
pression of all metals, and it is extremely ^fjoubtful 
whether something near the two-hundredth pSart of a 
second in which the explosion takes place is sufficient for 
the compression of copper cylinders, especially when 
comparisons are made between those near the breech, 
which are longer under the influence of the powder gases, 
and those in the muzzle, which are not acted on for any 
appreciable time. 

The only item in the above estimates which has been 
ascertained by experiment is the muule velocity, the 
others are the result of calculation, and although Col. 
Moncrieff tells us they are to be trusted when measured 
in recoil, it would be far more satisfactory were they 
ascertained by direct experiment. 

Means for verifleation have been pointed out, and 
although we believe the Government is provided with the 
instruments nothing has yet been done with them. 

The failure of the CollingivooeVs gun raised hopes in 
the minds of many that at last a proper inquiry into the 
question would be held ; but it has been referred back to 
the same Committee, associated with the same civilians 
(except Mr. Leece, who is dead), who recommended that 
the gun “ should remain unaltered,” but that “ the charge 
of 295 lbs. of cocoa powder should not be exceeded.” 

They therefore are to sit in judgment on themselves, 
and if they relied on the same data when recommending 
certain additional strength should be given to other guns, 
as they did when merely limiting the charge of the 
12'', what reason is there for supposing that the results 
with other guns will differ from this one except in loss of 
life and damage done ? 


GEOLOGY OF TURKESTAN 
Turkestan; a Geological and Orographical DescripHcn 
based upon Data collected during the Journeys <^1874 
to 1880. By J. V. Moushketoffi Pp, 714. With Map 
and Engravings. Russian. (St Petersburg, 1886.) 

F or several years past all who take an interest 
in Central Asia have followed with great interest 
the yearly reports published by Profs. Romanovsky and 
Moushketoff on their geological explorations in the 
mountains of the Tian-Sban, the high plateaux of the 
Pamir, and the lowlands of the Amu-daria. The ex¬ 
tensive character of these explorations, prosecuted for 
several consecutive years, and the practic^ experience of 
the two Russian geologists promised that new light would 
soon be thrown on several important but doubtful points 
in the geology of this most inierestmg region; but the 
appearance of their works has been delayed for some 
years. We have, however, now before us the first volume 
of M. Moushketoff*3 work, and when the whole, which 
will comprise three large volumes, as also M. Romanov- 
aky^sworfe oh the same subject, is published, we shall 
have an aithost Complete pieture of the geology of this 
region whl^ cabins 'the l^y to so many Important 
geotojpcal qwedtkW in itoope 






volatile of M. MoushketoiT's Turketstan 
CiUl 9 Uits of two parts. The hrst is an analysis of all 
ekpl(»'atia^s made in Turkestan up to 1884; and, the 
literature of the subject being scattered in periodicals, 
it wUl be of great value for the geographer. All the 
Kitssian and English explorations are mentioned, and the 
daief of them briefly analysed. The second part contains 
a deeqription of the jeJurneys of the author in the " Turan 
or Aral basin,” including Samar!iand, the western out¬ 
skirts of the Tian-Shan, the valley of Ferganah, the 
western outskirts of the Pamir and Alay region, the valley 
of the Amu-darta from Tennez to Khiva, and the Kyzyl- 
kum sands, A summary concludes the volume, which is 
accompanied by a novelty that will agreeably surprise 
geologists, namely, a geological map of Russian Turkestan, 
on a scale of 67 miles to an inch. Another map, on a 
scale of 20 miles to an inch, is in course of preparation, 
that now published being only intended to show the 
extension and limits of four great geological sub¬ 
divisions ; the Post-Tertiary deposits; the Tertiary, 
together with the Chalk, Jurassic, and Trias; the 
Primary, including the Archiean crystalline slates ; and 
the unstratified crystalline rocks (granites porphyries, 
diabases, and so on). Of course, it is regrettable that 
the Secondary dcf)osits could not be separated from the 
Tertiary; but we must wait for the appearance of the 
promised map on a larger scale. 

As to the conclusions arrived at in this volume, we 
may remark at once that the personal inclinations of the 
author being chiefly directed to petrography on the one 
hand, and dynamic geology on the other, these two 
departments have received most attention ; while Prof. 
Romanovsky, being a well-known paheontologist, has 
devoted his chief attention and wide practical knowledge 
to the discrimination of the different subdivisions of the 
sedimentary deposits explored by him. M. Romanovsky 
having published almost every year very valuable reports 
on his summers work, his researches arc embodied in M. 
Moushketoff's work, so that each is complementary to 
the other. 

Nearly the whole of the Aral basin (and we have seen 
that the author includes under this name the wide tracts 
cast and south-east of Lake Aral) is covered by Chalk, 
Tertiary, and Post-Tertiary deposits ; the remaining por¬ 
tion, that is, no more than one-twentieth of the area, 
being occupied by crystalline unstratified rocks, meta¬ 
morphosed slate, and Paheozoic deposits which appear 
from below the above. A mere glance at a topographical 
map of the region would be sufficient to indicate their 
extent—all the hills rising amidst the wide steppes being 
built up of Palx'ozoic or Archsean rocks. The Devonian 
limestones of the mountains Urda-bashi and Karat ash j 
the syenites, diabases, and crystalline slates of the Mogol- 
tau, Kochkar-ata, and Karnak mountains; and the De¬ 
vonian and Carboniferous limestones of the Kazy-kurt 
hills are In this category. Some gold, silver-and^ead 
ore*j copper, as also almandine and beryl, are found in 
theae« mountains. It is interesting also to notice that the 
ciyatalime rocks in the Palaeozoic islands scattered amidst 
the %ttp^ are much more metamorphosed than the 
corre&Doikttn^ rocks in the Tian-Shan mountains. They 
have Avioaily been long subject to the influence of Water, 
which once covered what is now the steppe region. 


Jurassic dejposits are the next geOk^al 
found in the East Aral basim the lowest strata 
however, to belong to the Rhaetic aubdivisiqn-^be i 
remains of plants which they contain being some of ; 
Jurassic, while others should be recognised as Rhaetic^ 
and the third Triassic. They contain no traces of marit^ 
origin, and only one fresh*walcr shell, the 
horoldaica^ Romanovsky. It must therefore be concluded 
that throughout the Triassic and J uraasic periods nea^Jf 
all Turkestan was a land having on its borders numerous , 
lakes containing sweet or brackish water. Thcee Jurassic 
deposits appear only on the borders of the East Aral , 
basin : namely, on the Baidam and Saram rivers, and in 
Ferganah ; in the west they are known on the Man^* 
shlak peninsula (Caspian). Everywhere they contaiit 
most valuable deposits of coal We may add that ^hc 
geologist will thus find, in the Aral basin, the well-knowu 
geological feature so characteristic of the structure of 
East Siberia and Manchuria. 

Chalk and Tertiary deposits are widely spreiad. They 
constitute the bottom of nearly all the basin, and reach a 
thickness of 2000 feet in Ferganah, and 5®^ 
the Hissar region. Two systems of dislocation are pretty 
well observed amidst these deposits which are folded in 
two chief directions: north-east ( 6 o ‘0 and north-west 
( 6 a^). This observation of M. Moushketoff is well worthy 
of notice. We thus find, on the outskirts of the hilly 
tracts of Asia, the two great systems of upheavals which 
are so characteristic of Asia : the system of ridges and 
plateaux running from south-west to north-cast, which 
we have found appearing with such persistency in the 
East Siberian hilly tracts ; and the north-western direc¬ 
tion, which appears predominantly in South-West Asia. 

The Chalk deposits show great variety of structure; 
sandstones, limestones, and marls predominating. As to 
their fossils, they appear at some places in immensp 
masses, but the number of species is mostly limited. 
According to M. Romanovsky, the Upper and Middle 
Chalk are represented there ; the fonner, very rich in 
oysters, is closely akin to the Senonian of Europe ; U is 
much developed on the outskirts of the Tian-Shan, espe* 
cially in Ferganah, but it changes its characters (Senonian 
Ammonites making their appearance) farther west, in the 
lower parts of the Amu-daria. The Middle Chalk, which, 
however, it is difficult to separate from the former, has a, 
still wider extension. The Chalk contains a number of 
useful minerals; namely, phosphorite, gypsum, naphtha, 
ozokerite, and sulphur. 

The Tertiary deposits are so closely connected with 
the Chalk deposits that it is often difficult to separata 
them from one another ; lh<^y are still poorer ip foaaiil^. 
(excepting those on the northern and western shores of 
Lake Aral, as yet unexplored), especially towards the 
cast, as we approach the Tian-^lhan. In this last region 
we have, as is known, the Eocene depsUs, consisting fpr 
the most part of deep-sea deposits of Nummuli:^ 
stones. They arc covered wirti Lower and Middle Oligot 
cene, very much like the Oermap and Belgian Tertiary / 
deposits, and these last In their turn diaapi^ : 
Miocene limestoo)^ and Sarinatlan day^ > 

Tbe Tertiary de^ts the Tian-Shan contain* on 
conUary, very liitte, nnd ' 

conglomerates andss^ B ^ eC 4 ^ 











ifc# Eoccift€ p«iTlod, some others from the Oligocehe; 
wISte the mosft recent Miocene and Pliocene deposits 
contain a fauna in process of decay i the deep-sea fauna 
of banks of the Aral is substituted by a shalbw-w'ater 
fauna, and the Nnmmulite banks disappear. The chief 
fossils are teeth of sharks, some Lamellibranchiata, and 

few oysters r&strata^ Lamk. ; Modiola sub 

Lamk. ; M. jerem^jewiy Roman.; Alligator 
Ludw.; Ostrea raincurtiy Desh.; O. longirostris^ 
Lamk., &c.). These features, as aUo the extension of 
pudding-stones, especially on the outskirts of the Tian- 
Shan, are indicative of their littoral origin. The same 
distinction appears as to the minerals they contain. 
Several great beds of gypsum, brown-coal, and bitu¬ 
minous slates are found in the Tertiary deposits around 
Lake Aral, as also naphtha in the Balkhan mountains; 
but both naphtha and brown-coal are absent in the Tian- 
3han deposits, which contain, on the contrary, salt, 
together with gypsum. 

The Post-Pliocene Aral-Caspian deposits can hardly be 
delimitated from the Tertiary deposits. Their maximum 
thickness docs not exceed loo feet. Both in the Black- 
Sands (Kara kum) and the Red-Sands (Kyzyl-kiim) they 
consist of a sandy clay which often passes upwards into a 
clayey sandstone. As to their petrographical features, 
they are the same from the Volga to the foot of the Tian- 
Shan. The fossils they contain {Cardium edule^ Dreys- 
sena polymorpka^ Neritina liturata^ Adacna vitreit^ and 
Hydrcbia stagnalis in the Kara-kum ; Lithoglyphus 
mspius, Hydrobia stagnaUs^ Anadonta ponderosa^ and 
the Spongia described as Metschnikowia tuberculata by 
M. Grimm in the Kyzyl-kum) are all now living in the 
Caspian and I.ake Aral, and precisely in the littoral 
shallow-water rone. 

What are the limits of this immense Post-Pliocene 
basin surely forms one of the most interesting problems 
of geology, and they can already be determined approxi¬ 
mately. In the west, the Ergcni hills (which run due 
south of the great Tsaritoyn bend of the Volga) form its 
western shore '—a great gulf extending along the broad 
valley of the two Manych rivers towards the Black Sea. 
Further south it must have been much nearer to the 
present shore of the Caspian, with a broad gulf to the 
west i* what is now the valley of the Kura. How far this 
gulf extended towards the north remains still unsettled. 
The evidence derived from the Drtyssena polymorpha^ 
found as far north as the Samara winding of the Volga, 
is still contested by MM. Mdllerand Grimm—-this species 
of Dreyssem being a too cosmopolitan one ; but the 
discovery of a few Caspian mussels even further north, 
towards Simbirsk, as well as the orography of this region, 
ntakc one incline to the opinion that a narrow gulf of the 
Ara^^Caspian Post-Pliocene sea extended almost as far as 
the mouth Of the Karwa, with a wide lake filling up the 
Okadep^sslon of the Volga and communicating with 
thO sea by an outlet It is known that this basin extended 
take Aral and further east, with a. penin¬ 
sula Which entered Ufrom the north, and which is now 



extended towards the east remains still unsettled. M. 
Moushketoff only mentions the supposition of the late 
M. SevertsofiT as to the connection which existed between 
Lake Aral and Lake Balkhash. However probable this 
connection, we ought to take into consideration the latest 
researches of Russian zoologists, according to which the 
fauna of Lake Balkhash would have much more kinship 
with the lakes of Central Asia than with the fauna of 
Lake Aral. If this fact is confirmed, we should probably 
distinguish two different periods—an earlier and a later 
one — during which last the connection between Lake 
Balkhash and Lake Aral was broken, but continued be¬ 
tween the former and the eastern lakes of Central Asia. 

As to the southern limits of the Aral Caspian basin, 
they cannot yet be determined with certainty. Aral- 
Caspian deposits fire wanting in the middle parts of the 
Kyzyl'kum plateau, so that the southern shores of this 
basin must have been somewhere in. the latitude of the 
Bukan-tau mountains. Further east they ran in a more 
southern latitude In the Sary-kamysh depression and 
for i6o miles further south we again find Aral-Caspian 
mussels, as far as the Bala-Ishem wells, and in this region 
the Uzboy (formerly conddered as the old bed of the 
Amu) disappears. South of Lake Aral they hardly reach 
the latitude of Merv. From all these data, M. Moush- 
ketofT concludes that the basin consisted of two different 
parts—the Caspian and the Aral part—-connected by a 
narrow outlet passing by the base of the Balkhan mountains. 
The eastern portion was shallower than the western ; it 
had more islands, and its organic life was poorer. It was 
also subdivided, in its turn, into two parts connected by 
the Aibughir outlet. 

As to the drying up of this basin and its subsequent 
modifications, which M. Moushke off attributes in great 
part to the agency of tlie wind, we shall devote to them a 
second article, inasmuch as the author’s observations on 
the dunes and moving sands deserve special attention. 

P. K. 

( To be cofitinued.) 


THE NATURALIST^S DIARY 
The Naturalist's Diary. Arranged and Edited by Charles 
Roberts, F.R.CS., L.R.C.P., &c. (Swan Sonnertschein, 
Le Bas, and Lowry, Paternoster Square). 

HIS book may be described as a most excellent vade 
mecum and guide to any person who not only 
wishes to keep a phenological diary, but who wishes to 
know whu to enter therein. The preface and introduc¬ 
tion show forth the principles which have guided the 
author in making this compilation, and the important 
services it may be made to render to biologists and to men 
of science, as well as to practical gardener agriculturists, 
sportsmen, and residents in the country generally. It is 
also recommended to the notice of tourists, and especially 
to those who find themselves perchance perforce anchored 
in some one of our numerous health resorts, cut off from 
their usual avocations. Mr. Roberts’s observations have 
been made on the breesy downs of Marlborough in con¬ 
nection with the Marlborough College Natural History 
Society, i 5 fi 4 - 8 ; 4 . They include registration of mean, 
maximum, and minimum temperature in sun and sh^de, 
*‘accumUli!it^ ^mperatuinc” above 42** day-degre^ barn^ 
metrical obseiVations, rainfall, and direction of wind. 










however, only the necessary key to what 
follow* in the most interesting observation* vipon the first 
ap]»earatice of each familiar fiower, the maiden song of 
e|iCh sweet warbler of the grove, the arrival of summer 
Visitants, such as the swallow, swift, corn-crake, or cuckoo, 
and the emergence of insect, reptile, fish, or hibernating 
mttWiilial from winter’s fleep. 

The student is provided with a series of 365 pages, 
fittingly and instructively introduced, one being devoted 
to every day in the year. Each page is numbered both 
prospectively and retrospectively, showing not only the 
number of days or pages from the beginning, but to the 
end. These pages are partly blank, and upon the left- 
hand side the reader is told what to look for in the vege¬ 
table or animal kingdom, what flower may be expected 
to raise its head, or, as the season advances, what fruit may 
be expected to ripen. We are almost all of us keenly 
alive to the interest of watching the unfolding season, 
and a book of this kind embodying information already 
obtained, and inviting the reader to record his own ob¬ 
servations on the sante points, must commend itself to a 
large class of persons. Take as an example p. 133, or the 
133rd day of the year, May 13, and we find that we should 
on this day look out ” for the green hair-streaked butter¬ 
fly, the light tussock and rivulet moths, and the egg of 
the lesser whitethroat; we may also look for the spindle- 
tree in flower and the common mallow, although some¬ 
what before their usual times, The blossom of the white¬ 
thorn^ which is always known as ‘‘ May,” has been seen 
at Marlborough on April 30, and again has not been seen 
till June 4, information which is thus succinctly set forth, 
** Cratmgus oxyacantha^ 120 -15 5, H aw'thorn, Whitethom, 
May,” the figures indicating the earliest and latest days 
of the year upon which this favourite fiower has been 
known to bloom. 

There appears, indeed, to be no litnit to the kind of 
things which an earnest student of Nature might not 
pleasantly note as affording material for his Naturalisfs 
Diiiry. And so wi<lc is now the net thrown, and so extra¬ 
ordinary are the correlations of science, that no fact need 
be passed over as unworthy of notice. For example, wc 
are told in the introduction that “closely connected with 
the subject of migration, and equally deserving of sys¬ 
tematic observation, is the congregation or flocking of 
birds in the autumn and winter months, as it is probably 
correlated with hibernation of fishes and reptiles.” So 
that watching the loves of doves, and packing of par¬ 
tridges, listening to the early soft cooings of pigeons, or 
the crow of the pheasant, chronicling the advent of the 
cuckoo, or of “sweet Philomel complaining," or listening to 
the first strains of that “rapture so divine” which the 
immortal Shelley ascribed to our most sustained songster 
—in each case we may by accuracy of observation add a 
drop to the ocean of facts slowly developing into universal 
knowledge. Such a task could not fail of being attractive. 
Possibly it may tend to dissipate the sweet and more 
<lfeamy iafiuences which steal over us insensibly while 
experiencing the gradual unfoldingof Nature—the feeling 
BO tendedy expressed by Longfellow in his exquisite pre* 
lude to the “Voices of the Night” ; but this awakening 
from Ibc poetic dream appears to be the of com- 
mualties as welt as of individuals, and we must, we $ap- 
pose, fetiign ourselves to it. It is the province of science 


to ransack, to dissect, to |o chr!»td^ ^4 W 

“babbie 0 ' green fields^ ontyi as Qui^y Said 
poor Sir John Falstaff ly}n^ a^djing* 

Downton, May la Jo^w Wai^BTSOif 


0(/g BOOK SHELF 

Sdmttfic Results af the Second Vmk^nd Mhsim^ bemd 
upon the Collections and Nutes of the late Dr* F. 
Sloliceka. “ Arancida." By the Rev. O. P. Cambndgt, 
M.A. (Published by order of the Government of Indta^ 
Calcutta, 1885.) 

We have already on several occasions noticed 
memoirs published by the Government of India on tlie 
collections made during this expedition to Yarkand. The 
spiders were placed in the very capable hands of the Rev, 
O. P. Cambridge for description. The collection cannot be 
considered as fairly representing the fauna of the extmi- 
sive region traversed during the expedition, an area which 
Mr. Hume thinks might be subdivided into five well- 
marked regions, but which the author, judging from the 
collection of Araneida, conceives might have been well 
considered as but two; that is, (1) from Murree to Cash- 
mere, including the latter as well as the former; and (a) 
the whole of the rest of the area travelled over by the 
Expedition, and comprising the neighbourhood of Leh, 
the route from Tantze ‘ to Chagra and Pankong Valley, 
and from Yarkand to Bursi, as well as Yarkand and 
neighbourhood, Kashghar, the hills west of Yarkand, and 
the Pamir. 

In the former of these more than half of the whole 
number of spiders were collected—69 out of 132. The 
leading character of these is European, with a few more 
distinctly tropical and sub-tropical species. The character 
of the latter region is also European, but with decided 
sub-Alpine features, and scarcely a trace of any even sub¬ 
tropical form ; and of the 69 species met with in the 
former three only were found in the latter, and only one, 
Drassus dispulsus^ occurred throughout 
Of the 133 species, 23 seem identical with European 
species already described, leaving the large proportion of 
J09 as apparently new to science. Even this number can¬ 
not be supposed to represent the new species in the fauna 
of this region. The season of the year was very much 
against the success of the collection, and the hands of the 
collector were very much engaged with other branches of 
natural history ; and there can be no doubt that a large 
harvest awaits the explorer of the southern slopes of the 
mountain regions of Cashmere, where the tropical cha¬ 
racter of the forms will become more marked *, and 
probably a still greater diversity in the species will be 
found in those from the more central regions of India. 
For comparison upon these points the author regret* that 
there exist no materials, for almost nothing has as yet 
been published about the spiders of tropical India, 

Two quarto plates with 21 ^ures of the more important 
new species accompany this Report 


LETTERS TO THE EDITOR 

[The BdHor does not hold himself responeihU for opimdm 
pressed by his correspondents. Neither tm he ttndertdhi to 
return^ or to correspond soUh the writeTi ef r^ted nrnmt* 
scripts. No notict is tedten of anonymous communications. 
[The Editor urgently requests correspondenU to he^ tkeh- kUm 
as short as poMk* The ps^ssstre on his ^jhee gtyat 
that it is impossible otherwise to insure the edpeardme An 
of commussksdicfs^ cosdcdsdng intiruting aw 

The Thobson Effect ^ ^ 

I AM indebted to Dr. Everrtt for ctdling ip the 

confttiion which has crppf fofo I IpJ ofhpbk on A* 

I bad not noticed it | h% eah bfe' tWtpoifod, 

Take to the end of ttw^ (He rtstefobt; % ©t.. 






tvxfrd Tims^Ifi th« ««nt«nfic whicli, 
follows Imtend of* |HKceding it. This 
U o^vioofly cmI^ for by the cootext ;--for the reeder 
beiittst^e^ tpAd bow fcur tAiory (tod g^ded Thomson as to 
omUtt ^nhsotptihtai;,'* &c.| of heat; and, of course, expects 
twxi to bo tom what additional ittformation, as to these 
absolutions,’' &c., Thomson obtained by experimmt, 

, fitill, confoaed as it is, the passage could not (except possibly 
foom the point of view of history) embarrM a reader of § 196; 
for the nature of the Thomson effect is there a^in dearly 
liiltedlf and even illustrated by a diagram. [A much more 
iftlous case of confusion is to be found at p. 366, line 15; 
where {by the omission of a few words) my copyist has made 
absolute nonsen^ie of a quotation from Clerh*Maxwell.] 

'The statement quoted by I>r. Everett obviously requires to be 
restricted, ai follows :— 

An dtctrU currefU^ passing from cold to hoi in copper^ behaves 
as a real fuid ^omld do : —i.e. it tends to i educe the gradient 
of temporaHiS’t, In iron, under the same circumstances, it tends 
to inertase the ^adienU 

It is dear %at this statement has nothing to do with the 
y^neral nature of the Thomson effect ;—/.a “absorption" or 
disengagement" of heat :^for this would depend upon the 
temperature of the fluid spoken of. It raises the question of the 
excess of Thomson effect m one locality, over that in another, at 
a lower mean temperature but with an equal gradient. 

Dr. Everett seems to forget that, though the water-equiva¬ 
lent of a metal may be treated as sensibly constant through 
moderate ranges of temperature, the {" s}>ecihc heat of elec- 
trieitj^" cannot so be treated. Using ms notation, (with the 
proviso that 0 is absolute temperature) ^ ^ have <r ;= h 9 , and the 
equation be quotes from Thomson is 

^ ss - ^ 

dt c ax 

Happily, this can be integrated, so that we have 

A _ t.'l ^ ^ 




driven, A word will soffifo to explain the very simple eooattuc- 
tion of the motor—a systera of radial cylinders, witn their bases 
at the centre of the motor, through which runs the driving^^saft. 
The pistons in these cylinders are aiOgle-acting, and the water is 
admitted to them in succesMon by the rotary valve which fbroiB 
I part of the main shaft. The pistons, thus, in pressing outward, 

I exert their force against a atroi^ ring, to which is bolted a cross¬ 
bar which engages the crank of the main shaft. Thus the ring, 
in turning the shaft, ha^t the vibratory motion of an eccentric, 
and returns the opposite pistons to the bases of the cylinders, at 
the same time exhausting the water through the interior of the 
rotary valve. Three pistons are thus constantly exerting a thrust 
upon the ring, Whatever its position, and this thrust being always 
tangential to the arc of revolution of the crank, there is no 
“dead centre," and the uniform pressure at right angled to the 
crank at every part of its arc insures an even rotary motion and 
obviates the necessity of a balance-wheel. The ends of the 
piston-rods are slotted, and contain anti-friction rollers which 
near f^ainst the ring, and this latter is grooved all round, so 
that, in addition to Us simple and rapid motion as an eccentric, 
the ring is free to perform a slow motion of revolution Indepen¬ 
dently of its work of driving the crank, and the wear of the 
interior face of the ring is thus equalised and becomes inappre¬ 
ciable. 

The supply-pipe for this motor has a diameter of inches, 
and it gives an equivalent of nearly 2 horse-power. The flow 
of water is regulated by means of a balanced vuve, under control 
from every point where the power is used. As the use of the 
power is, for the most part, discontinuous, like that in lathe- 
work, 1 find it better to start and stop the motor as often as 
desired than to use the ordinary device of shifting a belt off* and 
on a loose pulley. All possible economy of water is assured, as 


Now^ suppose the gradient of temperature to be uniform and 
positive along x positive (the direction of the unit current); 
when / =t= o we have 

$ - ex* 

Generally, therefore, 

’77i7 

c 

Thus the gradient becomes less steep i—i*e* there is a tendency 
to reduce temperature differences, when k is positive, as in 
copper. In iron, where k is negative, the tendency is to make 
the gradient steeper‘I .a to exaggerate differences of tempera¬ 
ture. Of course, as in all these thermo-electric matters, reversal 
of of the gradient reverses the thermal effect. 

The geitcranotegral (1) denotes a process of continued simple 
shearing not iranuaiion, of the “temperature curve." Were it 
not forlieat-canductlon, harmonic waves of temperature would 
tend to become breakers* But it is idle to speculate farther. 
vHow much of this is Thomson’s I don’t certainly know ; and I 
am for the present too busy to enquire. But it would be difficult 
to cv^esrimate his service^ to Thermo*electricity. 

This will, I hope, meet with Dr. Everett’s approval. As to 
hk lettefi 1 wotdd say (in Scottish legal phrase) “ Quoad ultrh. 

Power in Laboratoriee 

Itr ctmneclba with the admirable devices for the distribution 
of 4riT|fig-p0w«r in laboratories, illustrated in Naturx, vo!. 

the d^cription 6f a novel and very effective form 
of writh which I have been ex^rimienthig for 

wtera) mon^ wdl baof iutenwt 
Ob« of these xpotom k set up in the cellar of our science hall, 
aflto n of sixty pcubds to 

fili iquoro and the power is transmitted from it by means 
g ojres liBa pulleys" to the opper stories 

bl llfo whafo a small engine-lathe and dynohib ore 




Side View. Front View, 

none of it runs to waste without giving its equivalent of power 
at just the time when it is required. It will be seen that this 
form of motor is specially adapted to such uses, as there is no 
fly-wheel whose inertia has to be overcome ; and as the motor 
has no “dead centre," it readily starts from any position, over¬ 
coming a maximum resistance. 

Where continuous running is required, at an invariable speed, 
a centrifugal governor is attached to the belt-whwl, and acts 
upon the am^itude of vibration of the ring, diminishing the 
stroke of the pistons when the resistance is removed. The 
governor, thus gauges the water-supply exactly proportional to 
the resistance to be overcome, and makes the motor a yeiy 
' effective driving-power for dynamos and all sorts of machines 
and apparatus in which a uniform speed is necessary, while the 
resistance is variable. 

The difficulties barring the economic use of water as a motive- 
power, owing to its weight and iacompresfiibility, seem to have 
Dcen succeoMully overcome in this form of motor, with which 
unexaomled speeds have been attained, and more than 80 per 
cent, of the theoretical power of the water derived. The little 
cut annexed shows the smallest size of these motors—^it stands 
about 10 inches high, and uses a ^-inch supply, consuiumg less 
than six auarts of water in 100 revolutions. 1 frequently run it 
at a speed of tooo revolutions to the minute, and at the manu- 
factoiy I have seen the same motor attain double thU velocity. 
The motor runs equally well with compressed air (or with 
steam, if the pistoii*packings atie changed), atKl with either of 
these media even higher sp^s dre attainable. 

1 And that the constant readiness of the motor for the imme¬ 
diate develtmtneitt of power, the little cow it has required (only 
occasional oUl^ff), and its economical consumption of water, ore 



gVlMit advantfigea in Us favour; and, for all laborAlorl«» 
with aqueduct'prassure, 1 vanfure to think that it 
the bast solution of the problem of inexpensive, con- 
lind effective power. David P. Todd 

Lkiltfrknce Observatory, Amherst, Mass., May 

Scientific Nomenclature 

Jn a letter published iin Nature for May 27 (p. 76) Prof. 
Minchinprop:)ses to replace the expression ** potential ener^jy 
'^static energy.It seems (o have escaped his notice that a 
similar expression, proposed ntany years ago by Sir William 
Th >mflioa, was used until it was replaced by the very words 
which Prof, Minchin wishes now to abolish. A short account 
of the question is given by Maxwell in ** Matter and Motion/' 
p. 8t, and I should like to bring the following passage to the 
notice of those who take an interest i 1 this question ;— 

'*This Is called the ‘sum of the tensions’ by HelmhoUr in 
bis celebrated memoir on the ‘ Conservation of Kncrgy.’ Thom* 
BOD called it statical energy ; it has also been called energy of 
position; but Rankinc introduced the term potential energy—a 
very felicitous expression, since it not only signifies the energy 
which the system has imt in actual posiession but only has the 
power to acquire, but it also indicates its connection with what 
has been called (on other groiindjy the |>oten!iaI functi >n. ” 
Harrow, June 8 G. Grikkuh 


I WISH to request any of your readers who may dredge, or 
have opportunity this sum ner, to observe living or fresh speci¬ 
mens of ths- genus Nt'tcm, Gray, and see whether branchite exist 
in that group. A Lamcllibr.inch without braucluu; is anomalous, 
to say the least. 1 find in a new species of Aivn a (suh>-gcnus 
MyoneraS from the Gulf of Mexico the following anatomical 
facts TJic mantle closed except fiir the small siphon and a 
narrow short slit for the thorn-shaped foot; no gills, no palps ; 
the oral opening circular, plain ; the roof of the pevipedal cavity 
l>etween the base of the body and the mantle margia is flaitish, 
fieihy, with sparse pustules ; a peripheral very stout junk muscle 
rttlis on each side around this, an I is prolonged upward to (he 
shell before the true adductor at each end of each valve, thus 
accounting for the double scars to be found there ; the foot lb 
close to the oral orifice, not grooved for the by-stis, but pedun¬ 
culated and surrounded by a groove ; around the siphonal 
Opening arc numerous tentacular processes and a moderate 
number of ocelli. The specimens api>ear to be adult and per¬ 
fectly preserveil. An examination of specimens of Narra aritt:a 
and Artcra ahsoy Lov^n, indicaletl a similar state of affairs, 
though these specimens were not in as good condition as the one 
from the Gulf of Mexico. 1 do not find in the literature any 
categorical statement of the observation of gills in this genus. 
CloA is non-commilUtl (in his ‘ ‘ British Testacea”}, Jeffreys speaks 
of seeing the “pink gills " through the shell, but that which he 
saw pink was without dmtbt the circulai muscle I have men- 
tione<l. 

The question is w orthy of a definite solution. My specimens 
seem to leave no doubt that there are no gills, but it is always 
best to be suspicious of material long in alcohol. 

Wm. H. Dall 

Smilhaonian Institution, Washington, D.C,, May 27 

“Plants and their Defences'’ 

With re^rd to the interesting article in your issue for May 6 
{p. on ‘^Plants and their Defences,” 1 should Uke to offer 
two remarks, and in return would be very glad to receive from 
you information upon a certain p )int. (i) The author enumer¬ 
ates different species of plants protected by the severe stings of 
antSj but d jcs not seem to know the remarkable work of Beccari, 
“ Piante ospitalrici ossin piante formicarie della Malesin e della 
PApuoBia^' (Malesia, vol. ii., Firenze, 1885). Beccari describes 
BCV^teen partly new species of “ Myrmccojihilous *' Rubiace®, 
ant(^ which arc eleven of Hydwophytum (not Hydrio- 
phwtutti^ as is erroneously given in the article in Nature), You 
win fii^ A further contribulion to this question in Henry O. 
Forbes^if ** Wanderungen durch den Malayischen Archipel/' 
voL J. pp, $4-BS of the German translation. 

For my part, I should be greatly obliged if you would com- 
miinicale to me the title of the original work from which the 


author of “ FUmts and their DefeoM ^ W Mtkmi his 

(3) Concerning the same Mr, Alfred W. 

(Nature of May ao, p. Sa) is lipdined to think that the ppww*' 
otts fluid of the ncttle-glanda k hot formic acid, as genefmljr 
conjectured, becau'-e the fluid fireqhet^ly has an alkaline rwC* 
tion. As a matter of fact, FrbL Dr. HaWlapft, at 
(Austria), has recently, in vol, adli. of SifTHing^ericM 
kais^t/. dit WUstnHh&ftp% in WicHy Febmar* 

Heft, shown in his article, “Znr Anatomie und Fhyriologle dei* 
pflanziichen Brennhaare,” that (l) the poison Of the stihging 
glands is not identical with formic acid ; (a) D ir i» U the mho- 
men dissolved in the fluid of the glands; but {3) that |twwt 
probably this fluid Is a transformed ferment or enzymoUc poiaon. 

Frankfurt a. Oder, June 2 E. HUTH 

A Remarkable Hailstorm 

On April 17, at 4 o’clock p.m. (local time), a very remarkable 
hailstorm visited the neighbourhood of a smail hamlet, wdicd 
lU Totumo^ not far from the town of Tinaco, section Cojedes, 
Slate of Zamora, Venezuela, The place is approximately in ^ 
25' N. lat., and 68'’ 5’ long. W. of Greenwich, certainly not more 
than 200 metres above .*-ea*)evel. My informant is a resident of 
Kl Totumo, named Nicola-^ Moreno Niiftez, wht> i$ universally 
said to be a trustworthy and respectable man. There was first a 
very heavy thunderstorm with much rain; but after some time 
hailstones began to fall in such abundance that it might have 
been c.'isy to collect them by hundretis of bushels, some weighing 
as much es two ounces. It is well known that between the 
tropics hailslunus are exceedingly rare in localilitis situated in 
the lowlands ; but the present case is still more interesting, on 
account of the colour of the hailstones, some of which were 
xuhitishy vihihi oihtrs njei-e blue or rosc-coloumL I have read of 
but one instance in which tlic two last-mentioned colours were 
observed, viz. in th'i hailstorm of Minsk of June 14, 1880, 
described by Lagunowiicli, and quoted by Th. Schwedoff in Ins 
memoir “On llie Origin of Hailstorms.”* Schwedoff thinks 
that the blue and rosy colours are owing to the presence of salts 
of colmlt and nickel, and thus confirm his hyjx>thesiB of the 
cosmic origin of ha 1. 1 do not know whether the existence of 

those mineral constituents in the hailstones of Minsk was ever 
made certnin by cliemicaJ analysis, and it is of course impossible 
for me to do .so in the present case, when almost a mouth has 
passed since the phenomenon took place. But it is undoubtedly 
a very curious coincidence that the same C(dours should have 
been observed in both instances and in localities so widely 
separated from each other; u hilsl there is not the slightest 
possibility that my informant, an honest and plain countryman 
of no literary education whatever, should have had any know^ 
ledge of .such an observation having been made before. 

Lamcas University, May 12 A. ERNST 

ViSlTAlIOM OF THE ROYAL OBSERVATORY 

visitation to the Royal Observatory by the Board 
of Visitors took place last Saturday, when there 
was a very numerous attendance, The report of 
Astronomer-Royal to the Board give»> as usual, aa 
account of the work done during the past year, and 
references to any points of interest or imj^rtance wbiish 
have been raised. From the report we select the follow-^ 
ing particulars :— 

Mr. Turner has recently investigated the discordance 
between observations for coincidence of the colUtnalors 
made respectively through the apertures in the cube df 
the iransu-circle and with the instrument raised. A 
wooden model of the cube was constructed through which 
the observation could be made when the transit-circle 
was raised, and it was thus shown that the discoirdaiice 
was due to the cutting off of portions of the ebject-glasaea 
by the cube, and not to any effect of tetn^-eraturei; In 
view of this resuh it se^e desirable that the 

* lliiji 10 the vemocubr nartteoT 
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i^e object-glasses should be 

IhOf^lQgbl^y tested. 

4 dmussion of the colHn^ation^observaUons made 
the year 1885 with the levmion-prism shows 
iniet lorthe regular observers the pei^hality depending 
eei the appareet direction of measurement is extremely 
etOalL Any possible effect of the kind is eliminated by 
the method of observation adopted with the reversion- 
pt^^. The personality depenaing on the direction of 
mdtioni as deduced from the results of reversed and 
ordinal transits of clock-stars with the reversion'prism, 
appears to be moie decided, though the amount is small 
except in the case of one observer. 

The personal equation instrument was completed last 
autumn, but Avas dismounted during the winter to preserve 
it from injury in the bad weather. Seiies of observations 
have been taken with it on five days, and the results 
appear to be very satisfacto^, the accordance being as 
close as could be expected. The absolute personal equa¬ 
tions thus obtained seem to show that all the observers 
observe too late, the differences between the several 
observers agreeing well with the relative personal equa¬ 
tions found from observations of clock-stars. 

The sun, moon, planets, and fundamental stars have 
been regularly observed during the past year, together 
with other stars from a working catalogue containing 
about 2750 stars. Good progress has been made in the 
observation of these stars, in view of the formation at the 
end of 1886 of a Ten-Year Catalogue, epoch 1 HSo’o. The 
annual catalogue of stars observed in 1885 contains about 
1250 stars. 

The following staiement shows the number of observa¬ 
tions made with the transit-circle in the twelve months 
ending 18S6 May 2o 


Transits, the sepai ate limbs being counted as separate 

observations . .. . . 5685 

Determinations of colUinatlon error. 306 

Deienninations of level error . . 332 

Circle obst rvaiions .. . 5133 

Dctermlnftlbms of nadir iwint (included in the 

number of c nde-observaiions) ... ... 318 

Reftccliun-rtbscrvati ns of stars (similarly included) 530 

The value found for the co-latitude from the observations 
of 18S5 is 38’ 31' 22"'o4, differing by o"'i4 from the 
assumed value ; the correction to the tabular obliquity of 
the ecliptic is -}■ ; and the discordance between the 

results from the summer and winter solstites is - o'" 98, 
indicating that the mean of the observed distances from 
the pole to the ecliptic is too great by -f o"‘49. 

Tiie mean error of the moon's tabular place (computed 
from Hansen’s Lunar Tables with Prof. Newcomb's cor¬ 
rections) is + o q2S. in R.A, and +o"’36 in longitude, as 
deduced from 105 meridian observations in 1883. The 
mean error in tabular N.P.D. is - o"'58, which would 
appear to agree with the observations of the sun in indi¬ 
cating that the mean of the observed N.ibD.^s is too 
great, 

The observations of the moon with the altazimuth 
have, as usual, been restricted to the period from last 
quarter to first quarter in each lunation, the total number 
df <rf)S«rvat(onspf various kinds made in the twelvemonths 
etitding 1886 May 20 being as follows 

Aaimnths of the moon and Btars ... ..213 

of the azimuth-mark. 146 

X4tnaths of the coUimating-mark . 176 

^lihh-di^nces or the moon . rto 

' Zealth-distances of the oolHmating-itiark ... 172 

Th^ has been used duiriuf the past 

y^iirith Ifee^altasifDuth for investi^tion of the person- 
Mify depending on apparent direction of motion of 
mdon. The Jilstn adopted has been to 
over the first thtee wires with aoertain 
over the iMt three With 


the apparent direction of motion changed A second 
transit is then observed with the conditions reversed, so 
that in each double transit there arc two sets of observa¬ 
tions over Che same six wires with the apparent direction 
of motion different, from which a determination of the 
personality is obtained by simple subtraction without any 
calculation of intervals of wires* The results show that 
the personality is in every case small, and that further 
observations are required to separate it from accidental 
errors of observation. 

A clock synchronised by hourly currents, on Lund’s 
system, has been presented to the Observatory by the 
Standard Time anu Telephone Company, and is fixed tn 
the Astronomer-Royal's office. 

A new plane mirror (silver on glass) has been obtained 
from Mr. Calver for the LasseJI equatorial, and a wooden 
screen has been fixed at the eye-end to protect the open 
end of the tube from the heat of the observer’s body, it 
having been found that the definition was much affected 
by convection-currents at the eye-end, giving rise to an 
apparent astig natism which was at first supposed to be 
caused by tilt of the large mirror, 7 'he optical perform¬ 
ance appears now to be satisfactory. At Mr. Common’s 
suggestion a frictional connection between the clock and 
the driving screw has been applied so as to allow of the 
latter being turned in cither direction (for slow motion in 
R.A.) without putting the clock out of gear. 

For determination of motions of stars in the line of 
sight, 378 measures have V)ccn made of the displacement 
of the F line in the spectra of 51 stars, and 21 measures 
of the d lines in 8 stars, besides measures of the displace¬ 
ments of the and F lines in the spectra of Mars and 
Venus, and of the east and west limbs of Jupiter, and 
comparisons with lines in the spectrum of the moon, or 
of the sky, made in tlie course of each night’s observa¬ 
tions of star-motions, or on the following morning, as a 
check on the genera! accuracy of the results. The ob- 
.sc‘ivaiion.s of Sirius during the past twelve months indi¬ 
cate, as in the last three »ears, a displacement of the F 
line towards the blue (corresponding to a motion of ap¬ 
proach), the amount being slightly birger than in the pre¬ 
ceding year. Spectroscopic observations were interrupted 
on a number of nights through deficient supply of water 
for the driving-clock of the south-east equatorial. After 
some correspondence with the Kent Waterworks Com¬ 
pany it was arranged that the pressure in the Observatory 
main should not be reduced to so low a point in the 
evening, and no further trouble with the water supply has 
been exf>erienced since. The experiments with the re¬ 
vision spectro'-copc of the Oxford University Observa¬ 
tory (lent by Prof. Pritchard) indicate that this form of 
instrument is well adapted for observation of displace¬ 
ments, provide! certain improvements can be effected in 
the optical and mechanical parts. 

For the year 1885 Greenwich photographs are avail¬ 
able for measurement on 208 days, and photographs from 
India and the Mauritius, filling up the gaps in the series, 
on 152 days, making a total of 360 days out of 365 on 
which photographs nave been measured. The record 
has thus been made practically complete for 1885 by 
means of the Indian and Mauritius photographs, 

A table of the means of daily areas of spots and faculaj 
and of ih2 mean helio^aphic latitude of spots has been 
formed for each synodic rotation of the sun, and for each 
year from the commencement of the Greenwich series in 
1873 to the end of 1885, 

Further experiments for determination of the tempera¬ 
ture corrections for the horizontal and vertical force 
magnets by alternately warming and cooling the base¬ 
ment on successive days were made in the spring of this 
year, a continuoua record of the temperature being ob¬ 
tained by means of the Richard thermograph. The 
following are the restdts thus obtained in 1885 and i886 
as GWipa^ thb previous determinations, the 







cbaii^ for i’ of temperature being ejtpressed in 
the horizontal force and vertical force re$pect- 

Ively !— 

For F«hT. Increanc of temperature x863 iBBs 1886 

Apf>arent decrease of horizontal force *00018 ’00016 *00021 

*882 1885 18B6 

Appeurent increase of vertical force ... '00020 ‘00022 ^00020 

The following are tjie principal results for magnetic 
elements for 1885 :— 


Approximate mean declination 
Mean horizontal force. 


18* 2' west. 

3*9376 (in English units). 
3*8156 {in metric units). 


Mean dip 


n I 

(67 27 28 (by 9-inch needles), 
< 67 27 32 (by 6 inch needles), 
f 67 28 27 {l)y 3dnch needles). 


In the year 1885 there w^ere only three days of great 
magnetic disturbance, but there were also about tw’enty 
days of lesser disturbance for which it may be desirable 
to publish tracings of the photographic curves. It is 
proposed to add tracings of the registers on four quiet 
days to serve as types of the ordinary diurnal movement 
at four seasons of the year, as was done for 1884. 

The automatic drop of the Greenwich time-ball failed 
on two days during the past twelvx months, on one oc¬ 
casion through accumulation of snow on the mast, and on 
another through failure in the clock-work apparatus for 
daily reversal of the currents through the electro-magnets. 
This apparatus has since been removed, and the direction 
of the currents is now reversed by hand once a week. On 
one day the ball was not raised on account of the violence 
of the wind. 

As regards the Deal time-ball, the:e have been seven 
cases of failure owing to interruption of the telegraphic 
connections, and on three days the violence of the w'ind 
prevented the raising of the ball, There have been 
three cases of failure of the J p.m. signal to the Post 
Office, 

No further action has been taken as regards the esta¬ 
blishment of hourly time-signals at the Lizard or Start,as 
the arrangements for preliminary trial of a collapsible cone 
at Devon port are not yet completed. One of the Transit 
of Venus clocks (Dent 2010) has been adapted by Messrs. 
E. Dent and Co. to give hourly time-signals, and to be 
synchronised by the help of an auxiliary seconds’ pendulum 
on the plan I proposed in the last report. 

The longitude of Gibraltar was determined last year 
under Capt. Wharton’s direction, by exchange of tele¬ 
graphic signals on August 8, 9, and 12 between Green¬ 
wich and Gibraltar, the Eastern Telegraph Co. having 
courteously given the free use of their telegraph cable for 
the purpose. The signals were transmitted by relay- 
action from the ends of the cable to theobserving-stations 
at Greenwich and Gibraltar. Local time was determined 
at Gibraltar by the officers of H.M.S. SyMa with the 
sextant, and at Greenwich by Commander Moore and 
Lieut. Douglas by means of sextant observations, and also 
by transits with the transit-circle. In connection with this 
determination a large number of observations of signals 
were made at Greenwich for the determination of the 
personal equations of the different observers in observing 
telegraph signals. At Greenwich the longitude signals 
were observed by five observers independently. Com¬ 
mander Moore and Lieut. Douglas made a series of 
observations at Greenwich last summer for comparison 
of the relative value of determinations of local time made 
with a sextant and with a small transit instrument 
re^ctively. 

The record of the past year shows that the work in all 
bninches terKis to increase. This increase could not well 
be resisted withbut impairing the efficiency of the Ob¬ 
servatory, but year by year it causes more pressure on 
our limned staff, which, in addition to scientific iivork^is 


charged witli the ever-increasing duties of a Govermh^ 
Office. In this connection 1 may mention that a gppd 
deal of my own time, as well as that bf the Chief 
Assistant, has lately been obcupied with varipus 
connected with the Navy, reference having been made 
to me on the subject of gun-directors>-niirrors for etectfic 
search-lights, and binoculars, in all of which there are 
involved questions requiring carefbl consideration,, 
Commencing with the year i88q, Greenwich civil time, 
reckoning from midnight to midnight and counting fro^ 
o to 24 hours, has adopted in the spectroscopic 
and photographic results as well as in the ma^netical and 
meteorological. It is proposed to defer the introduction 
of this lime-reckoning into the astronomical results till 
the year 1891, for which year the Board of Visitors have 
recommended its adoption in the Nautical Alfuanac^ ^ In 
an Observatory such as this, where observations of various 
classes arc carried on, there is, however, considerable 
inconvenience in the retention of the present astronomical 
day, which now involves the use of two systems of reckon¬ 
ing mean solar time in the same establishment 
The construction of an object-glass of 28 inches aper¬ 
ture and of 28 feet focal length, with suitable tube, to be 
mounted on the south-east equatorial, has been authorised 
by the Cfovernment, and the necessary funds have been 
provided in the estimates. The work has been intrusted 
to Mr. Grubb, wiih whom I have arranged the details of 
the tube, which is to be of special construction, adapted 
to the conditions of the mounting, and available for 
spectroscopy and photography as well as for eye observa¬ 
tions. Mr. Grubb proposes to provide means for readily 
separating the lenses of the object-glass to such a distance 
as will give the proper correction for photographic rays. 
Messrs. Chance are engaged in the manufacture of the 
glass for the lenses, and have already made a Hint disk 
which promises to be very satisfactory. 

In view of the recent development of astronomical 
photography, 1 propose to have constructed, for use with 
the present uj-inch refractor of the south-east equatorial, 
a combination of a convex Hint and concave crown lens, 
which, when placed about 2 feet within the focus, would 
correct the chromatic aberration of the object-glass for 
the photographic rays without alteration of the focal 
length. If this plan succeeds, the instrument would then 
be well adapted for photography, thanks to the firmness 
of its mounting and the excellence of its driving-clock. 

TNE FAST WJNTER 

A t the meeting of the Royal Meteorological Society 
held on May 19 a paper was read on ** The Severe 
Weather of the Past Winter, 1885-86,” by Mr. C 
Harding, F.R.Met.Soc. The paper dealt with the Six 
months from October to March in a general way, and 
with the three months from January to March more in 
detail, as the latter embraced the period during which 
the weather was most severe, and in which both frost and 
snow were exceptionally prevalent. The material used 
in the discussion was for the most part contributed by 
the kindness of the Meteorological Council* 

The greatest deficiency of temperature throughout the 
winter occurred in the weeks ending January 25., March 
I, 8, and 15, the defect on the average amounting to as 
much as 9° and 10^ over the greater part of England. 
During the fortnight ending March rs the mean tctnpc^a-^ 
ture was below the freezing-ppint in the Midland Counties 
and in the north-west of England, and, considering the 
British Islands as a whole, rae temperature was 
during this fortnight than in any similar period 
winter. The means for each of the six winter rtiobiha 
show that the temperature^ was below the avera^ 
the whole Kingdom in October, tanuar>^, February# ^ 
March, In the east, south, nonb-west, And 
of England, and the Chaimel Islands, as over tlm 
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j^art of the Midland Countie$> and th« nortl} of 
Mlandj temperature was also below the average in 
Chamber, whilst in the north-west of England and over a 
^fifeat part of the north of Scotland each of the six months 
Was l»eldw the average. There was no part of the British 
Islander except the 'Channel Islands, in which the tern- 
petature for each week, from the commencement of 
Jimiiary until the third week in March, did not fall to the 
hreesing-point or below, whilst in the south-west of hlng- 
land there was not a single exception after the first week 
in October, and in the east of Scotland, the north-east 
and north-west of England, the thermometer fell to 32“’ 
or below in each week from the commencement of 
November. The lowest shade-temperatures observed in 
the British Islands were: in January, - 2“ at Braeinar on 
the igth, and i“'l at Alston on the 20th; in February, 
2®’S at Braemar and 7®'i at Alston on the 5th ; in March, 
-2* at Alston and .i°*2 at Buxton on the 7th, and 2^ at 
Braemar on the 12th. There were extremely few in¬ 
stances of the temperature falling below 5°; but tem¬ 
peratures below to'' were observed in January and March 
over the greater part of Great Britain. 

From the commencement of January to the middle of 
March there was almost continuous frost, and during this 
period it froze for upwards of 60 nights at many places 
in the British Islands. At Great Berkhamsted the mini¬ 
mum temperature registered 32" or below in January 
22 days, February 23 days, March 18 days, making a 
total of 63 days between January 3 and March 18 ; whilst 
on the grass it froze for 73 consecutive nights, from Janu¬ 
ary 5 to March 18. At Cheadle in vStafibrdshire, Church- 
stoke in Montgomery, Llandovery in Carmarthen, and 
Great Berkhamsted in Hertfordshire, it froze for 33 
consecutive nights, from February 14 to March 18, 
whilst at very many stations the frost continued 30 days 
or more. In Great Britain the longest period of frost 
occurred between the middle of February and the middle 
of March, but in Ireland it occurred generally in January. 
At Greenwich it froze on 28 consecutive days from Feb¬ 
ruary 19 to March 18; the observations from 1845 do 
not show another instance of frost continuing for so long 
a period without interruption. The only instances of 20 
or more consecutive days are;— 

24 days in 1858, from February 17 to March 12. 

22 days in 1879, from November 20 to December ii. 

21 days in 1855, from January 14 to February 3. 

2X days in 1878, from December 6 to December 26. 

For the three months from January to March there are 
but few years since 1845 that have a period of continuous 
frost of one-half the length of that in 1886, The years 
with fifteen days or more arc respectively : — 

1886 (28), 1858 (24), 1855 (21), 186! (19), 1881 (16). 
Taking the actual days with frost at Gieenwich, irre¬ 
spective of continuity, there was frost on 53 days in the 
present year (1886) from January to March. In 1855 the 
number of frosts in the corresponding period was 58, but 
the only other instance of more than 50 days was in 1858, 
when the number was 53. 

Probably the most interesting feature in connection 
with the past winter was the excessively cold weather 
experienced over the whole country at the commencement 
of March. The Greenwich observations from 1814 only 
shOWtwb instances of a similarly low temperature—-these 
werlji in 18x4 and 1845. The unusual frequency with 
which tnow was also a matter of interest, and the 
he$ivy drifts occasioned serious blocks on many of the 
nofwern raulways. 

tliie recofids of the London Skating Club show that 
thdreVas skating on the Club water in Regent's Park 
oti 3$ days dhidtig the winter, and 1885-86 was the Only 
4 n which there was skating ih each of the four 
tn^tlis ftdm December to March since the formation of 
Qhb in 1830, ahd khe only March records Of skating 
t6 days In 1886, iS days in 1844^ lo 
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days in 1858, and l day in 1853. On a pond at Pinner 
there was almost continuous skating for 3 months, and 
and at Rickmansworth for about 70 days, but at both 
places the ice was most carefully nursed. On January 7 
there was safe skating on snow-ice after one night’s frost. 

The temperature of the water in the Thames at Dept¬ 
ford was, on the mean, slightly in excess of the air. From 
January 8 to March 20 the entire range was from 40^^ to 
34”; and from Mardi i to 19 the maximum temperature 
was 36‘’*5 and the minimum 35% showing a total range of 
I ”*5. 

The recent temperatures observed at several stations 
over England show that at 1 foot below the surface the 
greatest cold for the winter was reached during the first 
17 days of March. The mean was generally about 2® in 
excess of the mean air temperature. In January the 
earth temperature at i foot was from 2'' to 3^ below the 
average over the whole country, whilst in February it was 
from 4^'5 to C>‘^*5 below the average ; the first 17 days of 
March, however, show a much larger defect on the 
average, the deficiency ranging from 6“*3 at Lowestoft to 
8^*5 at Norwood. The temperature of the soil at 2 feet 
was generally about 2’ in excess of that at 1 foot. 

The logs of ships traversing the North Atlantic show 
that the abnormal conditions w^hich prevailed over the 
British Islands and indeed over nearly the whole of 
Europe extended also a considerable distance to the 
westward. They show a decided tendency to a low baro¬ 
meter, during the early months of t886, in the locality 
where a high barometer generally prevails, and to the 
north of this low barometer strong and persistent easterly 
winds were experienced. These facts tend to show a 
general reversal of conditions over the Atlantic which 
would doubtless be very intimately related to our own 
exceptional weather. 


THE ASl'RONOMICA/. DAY 

^HE recently published report of the Science and Art 
^ Department contains some most important informa¬ 
tion show'ing what the recent Government action has been 
in relation to the resolutions passed at the Washington 
Conference. 

The first letter that we need refer to is one from 
the Astronomer-Royal, in April last year, suggesting 
that reference should be made to various scientific 
Societies, in order to obtain an authoritative expression of 
opinion from the scientific men in this country interested 
in the question. This was followed by a meeting of the 
committee appointed to advise the Science and Art 
Department on the matter. The following resolution was 
adopted by ihe committee, which consisted of Prof, Adams, 
the Astronomer-Royal, General Strachey, Captain Sir 
Frederick Evans (since deceased), Captain Wharton 
(the Hydrographer), and Colonel Donnelly :—The com¬ 
mittee recommend that the report of the British Dele¬ 
gates to the Washington International Prime Meridian 
Conference, with the resolutions adopted by that body, 
be communicated to certain Departments of State, 
learned Societies, telegraph companies, &c., and that they 
be informed that the resolutions appear to be such as 
commend themselves for adoption ; but before informing 
the American Government to that effect they would be 
glad to receive their opinions on the subject." 

The Science and Art Department then addressed a 
letter to various public offices, scientific bodies, and 
telegraph companies. Their replies may be thus con 
densed. 

The Eastern Telegraph Compaq, and the Eastern 
Extension, Australian, and China Company, state that 
they have always adopts the twenty-four-hour system 
in timing their messages, thus avoiding the necessity of 
signalling the letters a.m. and p^m. 
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The Society of Telegraph-Engineers and Electricians 
cordially ap^ove of the first six resolutions of the 
Washington Conference, but they reserve their opinion 
as to the seventh (the one referring to the application 
of the decimal system to space and lime): 

The Royal Astronomical Society forwards the following 
resolution: — 

**The Council of,the Royal Astronomical Society 
desire to express their concurrence in the resolutions of 
the Washington Conference, and consider it desirable that 
the reckoning of astronomical time from meun midnight 
be adopted in the Nautical Almanac for 1890, the earliest 
practicable date, and that it be thenceforward adopted by 
astronomers. ” 

The India Office writes that “the Government of India 
will be perfectly prepared to accept wlialever conclusions 
may be arrived at by Great llritaiu after the discus¬ 
sions which will doubtless precede any final decision 
modifying the practice of astronomers, navigators, or 
others in tins country in the reckoning of longitude or 
time.'' 

The Board of Trade thinks that the resolutions are 
such as commend themselves for adoption. 

The Royal Society forwards a report drawn up by a 
specially a; pointed committee, which the Council of the 
Society adopted : — 

“The committee recommend the Council to approve of 
resolutions i to 6. 

“ With regard to resolution 6, if the change of time¬ 
reckoning be generally adopted, and cun without incon¬ 
venience to mariners he made in the nautical a’manacs of 
all nations for iSi)0, the committee recommend that year 
for the dhangc to be made. 

“ With regard to the seventh resolution the committee 
would remark that, for astronomical reasons, the division 
of angular space is bound up with the division of time, 
and that a decim.il division of the day would be opposed 
to the practice of, we may say, all nations, from very 
early times to the present day, 

“ Such a change the committee conceive ought not to 
be made without the gravest consideration. U'he ccni- 
mittee observe, however, that the resolution does not 
appear to go beyond the expression of a hope that the 
subject may be further studio 1, to which of course there 
can be no objection.” 

The Eastern and South African Telegraph Company 
give the same reply as that given by the two Eastern 
Companies to which ve have already referred. 

The Submarine Telegraph Company does not adopt 
the twenty-four-hour system. 

The Office of Works has no observations to make. 

The Colonial Office has no objections to offer. 

The views of the Admiralty were thus staled in a letter 
dated July 1885 

“ My Lords desire me to inform you that this question 
has engaged their attention since the receipt of the com¬ 
munication from the Science and Art Department of the 
29th May, but that, seeing how many and varied are the 
interests involved in a profiosal 10 make any alteration in 
methods of reckoning time which have for so many 
hundreds of years prevailed, they have thought it desirable, 
before offering any opinion, to obtain full information on 
the results which would follow, and the effect which it 
might have both on seamen and astronomers, more 
especially as the main responsibility of action would 
finally rest on their Lordships, as controlling the produc¬ 
tion of the Nautical Almanac. 

“ When their Lordships have received the report of 
the Board of Visitors to the Royal Observatory, Green- 
Vricb, who, as eminent astronomers, have been consulted, 
they wiff be In a position to give an opinion ; but as they 
have been advised that that body cannot conveniently 
meet| without undue baste, until the autumn, their tot^ 
ships regret that, for the preitent, they cannot ^mish nhy 



definite reply to the questxon aKked by the iMvde of the 
Committee of Council on Edudttipn/^ 

The General Post Office letter States ffuit there tvifi he 
no objection to the adoption of alegally authoriliedsysl^ 
of counting time from eera to twenty^mur h0ars» and that 
for Some purposes it seems to possess adv^l^ges over 
the present system. The Postmaster-General is 
to think, however, that, in the case of his Depkrtrrient In 
particular, the introduction of the system should depend 
upon popular feeling. 

The Elder Brethren of the Trinity House see no 
objection to the immediate adoption of the sixth teapJtt- 
tion, that as soon as may be practicable the astronomical 
and nautical days will be arranged everywhere tp begin 
at mean midnight. 

The above letters are given in the order in which they 
were received by the JScience and Art Department, 

In January of the present year, the Admiralty sent a 
second letter, which we give tn exfenso :— 

Sir, Admiralty^ ^th January^ 1886 

“ I am commanded by my Lords Confimi.'jsioners 
of the Admiralty to inform you that they have had under 
their careful consideration your letter of the 29lh May 
last, inclosing a copy of the resolution.^ passed by the 
International Conference for fixing a Prime Meridian and 
Universal Day, held at Washington in October 1884, and 
asking their Lordships’ opinion thereon. 

“2. The first five of these resolutions, causing as they 
do a minimum of change in the customs of this country, 
cannot but meet with their Lord.ships’ unqualified approval, 
but do not appear to call for any action on their part 
“ 3. My Lords do not consider that the seventh resolu¬ 
tion demands any remark from them. 

“4. With regard, however, to the sixth resolution, 
which proposes a fundamental change in the mode of 
reckoning astronomical time, my Lords are deeply 
interested, not only so far as it may affect Her Majesty^s 
Navy, but in consequence of the responsibility for the 
publication of the Nautical Almanac being vested by 
Act of Parliament solely in them. 

“5. My Lords are oi opinion that the sixth resolution 
mav be regarded in two different lights ;— 

“ 1st. It may be considered as the natural corollary of 
the adoption of a universal time, such time being a civil 
day at the Prime Meridian ; because, should universal 
time be adopted (for scientific and certain other purposes) 
the disagreement between civil and astronomical lime, 
if retained, would to a great degree render nugatory the 
endeavour to introduce uniformity. In this aspect the 
change would seem to depend upon the adopt on of 
universal time. 

“2nd. This proposed change may also, however, be 
looked upon as intrinsically desirable in itself, besides as 
in a measure facilitating the adoption of universal time; 
and in this light action may be taken before any inter¬ 
national consensus is arrived at with regard to universal 
time as recommended by the Washington Conference. 

“ 6, Before, however, coming to any final conclnsioft op 
the advisability of sanctioning such changes in the 
ephemeris as would be necessary to give effiset to this 
resolution, my Lords have felt bound to consult, both as 
to the principle and in respect of details, > thpse ^er 
classes who habitually use the Nautical Almanac, viz*, 
the mercantile marine and astronomcf$, as repreeeihtha 
respectively by the Board of Trade and by the Boiled Of 
Visitors to Greenwich Obsemtory, the lattef beii% the 
most representatwe body of astronomqi's to wlibm; tdy 
Lords could appeal 

“ 1 . My Lortfe find that, whilo the^ ia a giinefdl kgl'ef- 
mentin the desirability of pwttinjjf On ond td 
dual aystem of reckohfcg ttio unjency of tte 
U diffijrently regarded % 1^^ 
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^3, Astroaom^rs are now apparently finding many 
in the prevent duplication of time, and are 
4iy^s bl a change 

’ 79.. At ftca H, causea but little practical inconvenience, 
a$ the two systems do not come into colUvion, being used 
totally different pniposcs; and my Lords agree with 
ihb opinion expressed to them by the Board of Trade, 
th^tne chan^ will not be unattended ^ith risk from the 
pf^sibility of mistakes during the period of transition, 
apd that it must be made with all possible precautions. 

** My Lords also fully recognise that the fact of the 
change rendering the existing epitomes and text-books of 
na^gation to a great extent useless must receive due 
consideration from several points of view. 

** 10, It does not, however, appear to my Lords that 
there is sufficient reason to cause them to place obstacles 
in the way of making the change desired by British 
asti^nomers and many seamen, and recommended by tlie 
unanimous votes of the Delegates of the Washington 
Conference, us they consider that the rearrangement of 
the Nautical Almanac may be so earned out as to 
minimise the above-mentioned risks. 

II, My Lords will, therefore, be prepared to s metion 
such alterations in the Nautical Almanac as will be 
necessary to establish the change to the new reckoning at 
a date sufficiently far in advance to give ample warning 
to seamen. 

** 12. As, however, the fundamental objects in view of 
the Washington Conference were, to simplify and unify 
the modes of reckoning time, to rejiiovc present discre¬ 
pancies, and to endeavour to establish an international 
system, it would appear that no decided move of any kind 
should be made until the views of other nations, and 
more especially those maritime powers which publish 
astronomical ephemcrides, arc ascertained. It would be 
manifestly contrary to the interests of simplification that 
England should alter the practice of centuries only to 
fina herself alone in the new method of reckoning 
astronomical time ; nor would it be courteous to announce 
her intention of so doing without consulting other 
Governments on the steps proposed by their representa¬ 
tives, but not plenipotentiaries, at the Washington 
Conference. 

“ rj. My Lords will, therefore, be pleased to learn that 
the o pinions and intentions of the other maritime nations 
have been ascertained at as early a date as practicable, in 
view of the wishes of British astronomers. 

I am, &c. 

“(Signed) Evan MacOkgok. 

”The Secretary, Science and Art Department, 

“ South Kensington, S.W.” 

After the receipt of the second letter from the Admiralty 
another meeting of the committee was held, and the 
followmg report was drawn up for the information of 
my Lords 

Vour committee find that the Science and Art Depart¬ 
ment having consulted the various bodies named in the 
accompanying list, the first five of the resolutions of the 
Washington Prime Meridian Conference have received 
ungnlmous approval, but demand no action on the pan of 
this country. 

Afl regards the sixth resolution, which proposes that as 
soon as may be practicaWc the astronomical and nautical 
shAil be arranged everywhere to begin at mean mid- 
bight, it appears that the opinion in England is generally 
ia.fevour -of this diange in the mode of reckoning astro- 
Admiralty have expressed their 
wiiiingftess io tal^ the oiscemry steps to give effect to 
thi^ resolutibh of the Cbefetence by Introducing civil 
Into the BaifitJsh Nautical Almanac, m 

^yate s^afied may be $0 catri^ 

ihb if bther maritime eW pre¬ 


pared to adopt the proposed method of reckoning 
astronomical time. 

“ Under these circumstances your committee suggest 
that the Foreign Office be invited to communicate this 
result of the inquiries of the Science and Art Department 
to the Government of the United States, and to inquire 
whether, as conveners of the Washington Conference, 
they are now prepared to take steps to invite the adhesion 
of other maritime States 

Next follows a letter from the Science and Art Depart¬ 
ment to the Foreign Office, asking them to make the 
inquiry referred to in the previous report, and another 
from our ambassador at Washington, stating that the 
United States Government had taken the matter in 
hand. 


PA Cl LI TIES FOR BOTANICAL RESEARCH 

T N an article under the above heading, published in 
* Nature, vol. xxxi. p. 460,1 endeavoured to draw the 
attention f»f our younger botanists to the importance of 
extending their studies over a wider field than is at present 
usual, and mentioned some easily accessible stations at 
which students might observe tropical vegetation. Since 
that article was written, 1 have had the opportunity of 
acting on my own suggestion, and of visiting Ceylon ; I 
am therefore now in a position to enlarge upon my pre¬ 
vious suggestions, and to fill in from personal experience 
many details which, though often trivial in themselves, 
may yet bring the possibility of Eastern travel home to 
the mind of some in such a way as may lead to future 
action. But while giving some account of the facilities 
for botanical work in the Hast, care must be taken not to 
over-colour the picture ; it happens too often that writers 
of an enthusiastic bent raise expectations in the minds of 
their readers, which actual experience can only disappoint; 
in the following paragraphs 1 shall endeavour to make a 
purely matter-of-fact statement, and leave the colouring 
to be filled in at the will or opportunity of the reader. 
Taking first Peradeniya, we may consider what are its 
attractions as a station for botanical work, and then pass 
on to discuss the relative merits of other stations. 

In the first place, hardly any port in the cast is more 
accessible than Colombo: it has been aptly called the 
“Clapham Junction'’ of the East: the steamers of all 
nations meet there, and the competition between them 
produces a moderate scale of fares. Once there, a direct 
train service lands the traveller in about three hours 
almost at the gate f)f the Royal Gardens; the mechanical dis¬ 
comforts of many a journey to remote districts in the United 
Kingdom are greater than this. The cost of the journey 
will vajy according to the line of steamers selected; by 
the Peninsular and Oriental line a return ticket can be 
had from London to Colombo for 90/., 100/., or no/., 
according as the return journey is completed in three, six, 
or twelve months. The charges on the Messageries 
Maritimes are al>oul the same. The Star, Clan, and 
British India lines make more moderate charges, but the 
pace is correspondingly slower. It is little use making 
a journey of more than 5000 miles for a brief visit; and 
it may be presumed that, except where the circumstances 
are extraordinary, students would find it convenient to 
stay in Ceylon for three or four months, or more. Little 
is to be gained by scamping an expedition such as 
this, in which it may often happen that a man may gain 
his first and last experience of tropical nature; further, 
the surroundings are so new that it is some little time before 
one with even a good knowledge of our temperate flora 
can accommodate himself sufficiently to them to carry on 
successful work We may then regard the cost of the 
journey as too/., and the time required to make it a suc¬ 
cess about six months. The choice of season is an im^ 
portaiiit point: in a country qf alternating wet and dry 




plbrl^ It » ^cU to ^xfkei^eDee boch^ aod for ^ bounicAt ^ 
collector it is important that coUecuons Imaity ' 

sxiada up in dty weather ; it would be found that leaving 
Sngiand tn mvemberi and landing at the beginning^ of 
December, the weather would still be wet and vegetation 
luxunant^ out preservation of dry species would be diffi¬ 
cult; a gradual change would be experienced, till in 
February and March the dry and hot season would have 
come in, vegetation would be more or less checked, and 
the preservation of dry specimens would be easy. Re¬ 
turning towards the end of March the English winter 
would be past, and, if he be a teacher, the traveller would 
be in time for the summer session in our Universities or 
medical schools. 

Once on the spot the first question is one of accommo¬ 
dation. At Peradeniya there arc neither hotels nor 
lodgings; a house must be taken and temporarily fur¬ 
nished, and it is surprising how cheaply this can be done. 

I took a small bungalow, the rent of which was Rs. 4.0 
per month; friends lent me some articles of furniture, and an 
expenditure of Ks. 150 supplied all else that was required 
for temporary housekeeping. The cost of keeping house, 
including tbe wages of two native servants, rent, &c.,with 
a marmn for incidental expenses, may be set down at 
about Rs. 250 per month ; allowing further some Rs. 200 
for travelling expenses, it will be found that Rs. t,5oo will 
represent the total necessary expenses of residence in the 
island for four months. Hut in its present depreciated 
state, the rupee is worth only about is. Gt /.: it will there¬ 
fore DC sufficient to lodge about 115/. at a bank in Ceylon 
to cover all necessary expenses for four months’ residence. 

] would not advise,however, that that exact sum only should 
be transferred ; it would be more prudent to allow a margin 
for possible contingencies. The total expenses of a six 
months’ trip to Peradeniya may thus be set down as 250/. 
But there are various ways in which strict economy might 
reduce the cost, while if two friends were to club together, 
their individual expenses for housekeeping would be con¬ 
siderably below the sum above stated for one. Thus it 
will be seen that neither in difficulty of transit nor in point 
of expense are there sufficient obstacles to prevent a visit 
to Peradeniya, or some similar station, finding a place in 
the programme of the career of an average botanist. One 
of the chief obstacles will be felt by many to be the loss of 
possible opportunities while absent, or the break in con- 
tinuitv of teaching, or other work in which a man may be 
already engaged. I venture to think that these are much 
overrated objections; and against them may be set the 
very great advantages which a tropical visit carries with 
it. A further question is, at what period in a man's career 
will a visit of this sort best repay him ? Some will say 
immediately after taking his degree: but I am inclined to 
think that oven a first-class man is at that time hardly 
prepared to make the best of the opportunity should it 
offer. The experience gained by a few years of teaching 
and of original work at home will indicate what is to be 
expected and what is to be looked for, and will fit a man 
in many ways for striking out new lines for himself, even 
if it have not already defined for him a clear line of 
research. On the other hand, it is important that travel¬ 
ling should be undertaken before a man settles in life, so 
that his mind may be as free as possible from distractions 
and anxieties. 

We may now pass on to consider what are the specific 
advantages presented by Peradeniya as a station for 
botanic^ work. It is, as I liave said, easily accessible; 
bping more than 1500 feet a*bove the sea, the excessive 
heat of the low country is avoided, and it may be regarded 
as a ^idedly healthy place. Secondly, it is situated in 
a central position, both as regards the whole islah^ and 
as reganiU the chief lines of communication by rail and 
road, tbus it is easy to gain access to the low country 
by train to Colombo, whence roads, traversed often by 
horse coachesi will lead along the coast, or inland k 


irarkns dtvectloDS; or, 
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the sea, and would serve ae a eentre fm* 
higher levels; or again.a train 

coach to Anuradhapfura wbul 4 ^ ih^gm into thn! 
low-level vegetation of the drier northern distncta Ffoin 
the above notes it will be readily seen how varied is the 
character of the countiy within easy reach from Fera* 
deniya, presenting within a comparatively small nm 
districts varying from the seadevel to 8000 feet, and fti’* 
eluding both damp and relatively dry areas at low levels. 
This in itself would lead one to expect a rich and varied 
flora; and in fact the list of native plants now numbers 
some 3000 species, a very considerable pro^itlbn of 
which are peculiar to the island. These ana otntr natural 
advantages are, however, eclipsed by the importance Of the 
Royal Gardens themselves as providing a field for those 
hitherto unfamiliar with tropical nature. Here there are 
collected in a small area a great variety of species* both 
native and imported; truly no botanist who has resided at 
Peradeniya can any longer complain of want of scope [ 
if he does not find ample material for future work, he can 
only lay the blame on his own want of imagination. In 
the excellent herbarium and library, as well as in the fine 
series of coloured figures of native plants which are lodged 
in the Garden, he would find the greatest assistance In 
recognising and naming plants collected ; while lastly, in 
the presence of the Director, who is the best living authority 
on the flora of Ceylon, are found those social and scientific 
elements which go far to enhance the pleasure of a visit 
to Ceylon. 

In my former article mention was made of Java, where 
the Gardens of Huitenzoig, presided over by Dr. Treub, 
present great attractions mr botanists. In my case, short¬ 
ness of the time at my disposal prevented a visit to this 
famous Garden, and probably tne same difficulty will 
present itself to others. There is, however, one conspicu¬ 
ous advantage which it possesses over Peradeniya as a 
station for botanical research, viz. a well appointed labor¬ 
atory. If, as seems not improbable, a journey to the 
tropics and a period of steady work among tropical plants 
become a usual prelude to a career of active teaching in 
botany, ovght not the English to provide themselves with 
some suitable station for such work? Is every main, 
whether well-to-do or impecunious, to depend upon Ws 
own resources alone for laboratory accommodation, W- 
agents, glass, and all other accessories necessary for hk 
work ? or are we to be content to send our botanists to suck 
what advantage they can from the hospitable Dutch, 
as we send our forestry students to study with the French f 
Surely it would be a most legitimate way of extending the 
u.sefulness of the Garden at Peradeniya, and, in a small 
way it is true, of guarding the credit of England as a 
tropical Power, to establish a laboratory for the use oF 
travellers. It need not be a large or conspicuous buildipg. 
Dr. Trimen tells me that Suitable accommodation for the 
present could be found in the buildings already stamMng 
m the Gardens, and probably tool, w^d cover the initiS 
cost of supplying the bare necessaries of life in the labor¬ 
atory. The knowledge that such accommodation would 
be found at the other end would certainly encourage thos^ 
who are doubtful to undertake a journey to Ceylon. 

It may be noted that no mention has been made o( the 
Western tropics as a field for research j there can be no 
doubt as to the richness of the field, but I am not aware 
that there arc any stations in the West Which tan comjkit 
with Peradeniya Or Buitensorg in cottvenieate, aeeesll- 
bility, and general adaptation to the requiremdzts^isf Ifhdse 
who contemplate only a temiparatively short visit - 
Lastly, the cost of the journey Will be found to bp the 
most frequent deterrent from undortakl^ h ^ is > 
large sum to spend i^n iix months^ worJe wMth eah 
no direct financial remrOi however great be the 
mate advantage gakea froth it r tmvelhhg 
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llll^j| M ii^er «o«trces ih»ti which grants 

it^%e|l be to assist really ^mdslng students in 
iMtMtit ^ dWIirable an end; and it is to m hoped that 
iii #ay be as a legitimate vM not unfrequent 

dddet int&k; or private grantSi to enable young men, 
Uflfd wiU tdtimately engage in teaching, towards the 
a^fumeht of eitpeneace vmich must always be of value 
to them in the exercise of their profession. 

F, O. Bower 


NOTES 

THa following h the list of Fellows elected into the Royal 
Society on Friday last, June 4:— -Shelford BidwcU, M.A., 
Wiliam Colenso, F.l«S., Harold B. Dixon, F.C.S., Major- 
Gen. Edward Robert Festing, R.E., Andrew Russell Forsyth, 
M.A., Prof. A. H. Green, M.A., Prof Victor Horsley, 
F.R.C.S.4 Raphael Meldola, F.R.A.S., Philip H. Pye-Smith, 
M.D,, Henry Chamberlame Russell, B.A., Adam ^dgwick, 
M.A., Prof. W. Cawthorne Unwin, B.Sc., Robert Warington, 
F.C.S., Capt. William James Lloyd Wharton, R-N., Henry 
Wilde. 


^ Tkr Rassiaa Geographical Society has awaid^ this year iU 
great gold medal to M. Vurgeoa for his remarkable work as chief 
of the Arctic Meteorological Station at the mouth of the Lena. 
The Medal of Count LUtke has been awarded to Cob Pycytsoff 
for his most valuable account, full of new and interesting infor¬ 
mation, of his journey in N.W. Mongolia and Northern China, 
published, with a map, in the fifth volume of the West Sibei^ian 
Branch of the Society. Great gold medals have been awarded 
to M. Dmitrcvsky for his annotated translation of Otano KUoro's 
work on Corea, and M. TcreshkcvUch for his statistical descrip¬ 
tion of the Government of Poltava. Small gold medals were 
awarded, to Prof. Lenz fur his work in the capacity of President 
of the Physical Geography Section of the Society ; to M. Fuss, 
for his calculations of ttie great levelling through Siberia ; to the 
Director of the Tiflis Observatory, M. Milbcrg, for his magnetical 
observations carried on in connection with those of the Polar 
stations; and to M. Mainolf, for his work on the customary law 
of the Mordovians. Several silver medals were distributed to 
MM. Gedeonoflf, Fedoroflf, Krasnoff, and IgnatiefF for astro¬ 
nomical, geological, and botanical works; to several persons 
who have sent observations on thunderstorms and rains, as also 


ARRANGlsSfErtrTS are being made by the officers of several 
French Societies for holding an International Congress at 
Biarritz for discussing papers upon climatology, mineral and 
themial springs, and allied subjects. A letter has been received 
from the Foreign Office transmitting copies of documents, and 
stating that the French Government is anxious that members of 
scientific Societies in this country should assist. The co-opera¬ 
tion of the Royal Meteorological Society has also been specially 
asked by the President of the Congress, Dr. Durand Fardel. 
The sittings at Biarritz will occupy the first week in October, 
and be followed by a three weeks’ tour to the principal watering- 
plaOBs of Southern France. Fellows of the Royal Meteorologi¬ 
cal Society will be allowed to travel over all French railways at 
half price. For further particulars apply to the Assistant Secre¬ 
tary of the Society. 

The Council of the Society of Arts have awarded the Society’s 
silver medal* to the following leaders of papers during the 
Session, 1885-86!—To Prof. Francis Elgar, LL.D., for his 
paper on the load-lines of ships; to Henry Davey, for his paper 
on machinery in mines ; to Prof. W. C. Unwin, for his paper 
on the employment of autographic records in testing materials ; 
to C, V. Boys, for his paper on calculating machines j to Prof. 
Leonard Waldo, D.Sc., for his paper on watch-making by 
machinery ; to John Mackenzie, for his paper on Bcchnanaland 
and Austral Africa ; to Edward Combes, C.M.G,, for his paper 
bn the industries and commerce of New South Wales ; to G. 
Gordon Hake, for his paper on Cyprus since the British occupa¬ 
tion; to Prof. W. N. Hartley, F.R.S., for his paper on photo¬ 
graphy and the spectroscope in their application to chemical 
analysis; to Prof. R. Meldola, for his paper on the scientific 
dievelopment of the coal-tar colour industry ; to B, H. Baden 
Powell, C.I.K., for his paper on Indian manufactures from a 
ptfiOtlcal point of view; to Capt. Richard Cornac Temple, for 
hif paper on the every-day life of Indian women. Thanks were 
vot^ to the following members of the Council for the papers 
mad by them :-*Ta Capt. Douglas GaJton, D.C.L., C.B., 
for hU paper on results of experiments on mechanical 
for made by the Commission at the Antwerp 

^Ubblon; to Hy, H* Preece, FtR. S., for his paper on domestic 

Ughting* 

The Society of Am will he held, by permission 

the Roy 4 Commts^oh, kt the Colonial and Indian ExhibiUon, 
Kenain^toh, bn Friday, July 16 next. 

; ^ Secretniyship bif Uni- 


for various ethnographical a id statistical researches. 

The Town Council of Banff, along with the Council of the 
Banffshire Field Club and Office-Bearers of the Banff Literary 
Society, have formed themselves into a General Committee (with 
power to add to their number) to promote the subscription of a 
fund for the erection of a memorial in Banff to the memory of 
the late Mr. Thomas Edward, A.L.S., “The Scottish Natu¬ 
ralist,” The Committee feel sure it will be the desire of many 
throughout the whole nation to contribute to this fund, and to 
combine to make the memorial worthy of the universal admira¬ 
tion and respect entertained for Mr, Edward. In order to afford 
full opportunity for this, it is proposed to add to the Committee 
ladies and gentlemen throughout the various parts of the country 
who so appreciate Mr. Edward's life and work as to be willing 
to interest themselves in providing some substantial and suitable 
perpetuation of his memory. Communications should be 
addressed to the Intei'itn Secretary, Mr. John Allan, Town Clerk 
of Banff, 

The Prince of Wales, considering that the rates of admission 
to the Colonial and Indian Exhibition nt South Kensington 
should be brought within the means of all classes residing in the 
Metropolitan area, is making arrangements with the Railway 
Companies and other bodies in a position to co-operate in the 
organisation of a scheme whereby every working man, woman, 
and child will have an opportunity of visiting the Exhibition at 
greatly reduced prices on every week-day except Wednesday 
from the middle of August until the close of the Exhibition. 
Arrangements for enabling the working classes of the provinces 
to visit the Exhibition have been for some time in operation, 
under his Royal Highness’s direction. 

The first of the conferences convened by the Geologists’ Asso¬ 
ciation on ** The Mineral Resources of the Colonies and India,’* 
was hold at the Colonial and Indian Exhibition on Saturday 
afternoon (June 5), when a lecture was delivered by Prof. V. 
Ball, F.ICS., on ‘*The Mineral Resources of India and 
Burmah,” The discussion brought out the urgent need for 
reform of the mining laws of India, and the following resolution, 
proposed by the chairman (Sir R. Temple), seconded by the 
Duke of Manchester, and supported by the lecturer and others, 
was unanimously adopted:—‘‘This Conference having had 
under its review the mineral resources of India and the obstacles 
to dOvefopment and exploitation of the same through the want 
Y)f suitable or sufficient raining laws, respectfully urges upon the 
Secr^ary of State for India the desirability of regulating or 
revitfog the regutatdoot for theerorkiog of mines in British India, 
including Burmab, and for the protection of mining inteeenfo 
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and aUo of oegotUting arrongetnonts to thtt same effect 
the Natl're States.” The nett conference will be held oo 
Satitrday, Jtme 19, when Prof. T. Rupert Jones^ F-R.S., will 
iontone on “Tha Mineral Resources of South Africa.’* Sir 
Charles Mills will preside. 

iTHfi late t news from Catania reports that the entption of 
Mount Etna has almost 'entirely ceased. The lava-streams, 
stopping within 300 metres of Nicolosi, have become hard 
enough to walk on, hut repeated shocks of earthquake of con¬ 
siderable violence continue throughout the region. A huge gulf 
has yawned at Acireale, but no disasters are reported. A 
correspondent of the SfanJan/ writing from Catania on May 
27 sends s ure valuahJc notes. “ The stream of lava i suing from 
Monte Penitello (an eminence about 4980 feci hi^'h, and about 
7 kilometres distant from Nicolosi) has travelled a longitudinal 
course of about 6 kilometres, and has formed four Imsins, the 
last of which is behind Monte Nacella. The width of the stream 
is about 2j kilometres. The stream flows dirt'ctly southward 
from the north-cast. Tlic western branch, which flows towards 
Pogola Arcino, has done but little damage, traversing in its 
couric mostly gravelly soil. Prof. d’Amico, who i*, studying the 
phases of the eruption from the Observatory of Pennesi, in 
Acireale, has c mtr laned to the archives of Catania a complete 
record of all the volcanic disturbances which he has noted up to 
date. The maximum number of 93 tellunc convulsions was 
registered on the igth inst. On the following clay there were 
only 20, but subsequently the number lose from 25 to 30, 27, 
35, and finally to 52, on Tuesday the 25th.” 

Several shocks of earthquake were felt at Smyrna, in the 
Island of Chios, and in the Krythrian Pe linsula on the night of 
June S. 

Prof Mii.nk recently made an a' tempt sound the 
depth of the crater of Asamayama, the active volcano about 
seventy miles to the north-west of Tokio, and in the historic 
period one of the moat destructive of all Jajjanese volcanoes. 
The attempt however failed owinj to iinfavourabte weather. 
,No details of the experiment or of the precise manner in which 
it was to be canietl out have been received tvs yet. 

We have already referred to the ihrealcned alKdition, of 
alteration, of the Imperial College of Engineering in Tokio, in 
consequence of administrative changes which have resulted in 
the abolition of the Department of Public Works, under which 
the College was placed. As the names of several men well 
known in the English scientific world have been associated with 
this institution, we are glad to be al)!e t) say that the change 
has not l>ccn so great as was at first apprehended. Mr, Mori, 
the new Minister of Education, U> ig the representative of Japan 
in this country, has establLslied a new University, to which the 
Engineering College has become affjJiaied, as well as the former 
Medical College, Except in two important <letails, the organisa¬ 
tion remains the same. The College now Cvimes under the 
exclusive control of Japanese, in other words, the ]>ost of Prin¬ 
cipal, hither! > held by Dr. Divers and his predecessor, is no 
longer to be occupied by a foreigner, and the whole University is 
to be governed by its professors, a id not by ordinary officials. 
The idea, says the Afaii, is “to emancipate learning and 

its professors from the too often ignorant and always hampering 
control of the ordinary oflicinl.’' Everything no.v is subject to 
the professorial bo<ly, Japan is not to lose the services of any 
of the foreign professors of the College. Dr. Divers continues 
as Professor of Chemistry, but in the Science instead of the 
Engineering College. Prof, Milne continues in the Chair of 
Mining Engineering, and there is a probn udity that he will also 
l>c inrvited to occupy a Chair of Seismology which it is proposed 
to found. It thus appear. that the cliaoge is not one which 


interferes with the work of the CptUege : if anyiWng 
an educational institution is Increuaed, because it now 
integral portion of the Highest: establishment iti 

country. It is not clear from the account from which quote 
whether the College will l emain in the tme buildings which were 
specially erected for it, or whether it will be removed to the 
University, which is some distance away. 

In connection with this change, the professors and studeDta of 
the College, meeting for the last time as incnibers of the 
Engineering College, presented the Principal, Dr. Divers, With 
a handsome bronze vase, inlaid with gold. Prof. Milne, as the 
senior, in handing the present to Dr. Divers on behalf of the 
subscribers, made a short speech referring to the Services of the 
Principal to Japan, his pupils, and colleagues; and wHh this 
ceremony an institution in which English sdence has, or should 
have, a peculiar interest, came to an end, but only to rise again 
in another shape, let us hope for increased usefulness to Japan, 

The Chair of Seismology which has been founded in the 
Science College of the new University of Japan has.lxsen filled 
by the appointment of Mr. K. Sekiya as professor. 

At Cambridge to-d.-iy (Thursday) a vote of the Senate is to I)e 
taken in favour of appointing a syndicate to obtain plans and 
estimates for tlie erection of a Geological Museum, to confer 
with the Sedgwick Memorial Committee, and to report before 
the middle of the Michaelmas term. Thus it appears likely 
that at last the Sedgwick Museum will become an actual fact, 
after twelve years of incubation. 

The current number of the of the Bath Natural 

History and Aniicjnarian Field Club contains several papers of 
scientific iutered. Mr. Broome continue’ his list of fungi found 
in tbe neighbourhood of Hath. Mr. Blomefield, writing on the 
firs of H mrnemouth, argues that these trees are true natives of 
that part of the country, in opp'>sition to tbe theory that the 
Scotch fir, though indigenous in Scotland, is not indigenous in 
England. Dr. Norman cioscribfs the fresh-water alg® of the 
Hath thermal waters ; and Mr. McMurlric the salt-springs found 
at great depths in the Coal-measures at Rads lock. 

P'UNGf also occupy a considerable space in the Proceedings pf 
the Belfast Naturalists' Field Club, as in those of the Bath 
Society, for Mr. Lett gives a list of the fungi of the North of 
Ireland which fills more than 50 pages. Dr. Malcolmaon 
describes some recent Osira-oda of Belfafit Lough, and appends 
an elaborate tabic of their distribution. Mr. Joseph Wright adds 
two lists—one of the Foraminifera of Down and Antrim, the 
other of the Cretaceous Foraminifera of Ready Hill in the county 
of Derry. 'I'he rccortl of the meetings is very full, and contains 
much in format! *n on various scientific subjects connected with 
the North of Ireland. 

Arrangements have been made by the Cobnial and Indian 
Aquarium authorities to bring over a consngnment of some of 
the principal species of fish in the waters of Java for purposes 
of exhibition. Tiie British India Steamship Company have 
undertaken to transmit them in specially made glass carriers, 
which have been forwarded to Java for that purpose. Fourteen 
specimens of the Chelonc midAs^ or green turtle, have lately 
arrived at the Aquarium from West India ; also a ooUectian of 
land crabs from the same quarter. 

Through the instrumentality of the National Fisb-Cultuye 
Association the River luea was last week endkdied with a qtsah- 
tity of salmon fry, Which were turned into those 
suitable to their requtienaofits. AHhouj^ the , is in a very 
polluted condition, there rne portions free from etmtainiiubtioa 
where fish thrive wcB^ The Severn Fishery Board have turned 
Into their river a larg6 nuniW of sal toon fiy. The ova fwtn 





NATURE 


13* 


tbey were Kald:^e4 out werp collectfidi itt the ftrst imtance 

the Bpard, ttt )4 ibrwerded to the National l^'ish-Culture hxv^- 
to ij^hatof which was done most suocWMfuIly* The Severn 
PliheVy Board are to he commended upon the action they have 
taken to replenish their river with fish» as they set an example 
to other bodies hdvin<( the interests of their waters at heart. 
TIm! hatchery at South Kensington and Delaford belonging to 
Ihe Aa^ociation might become an extensive medium in carrying 
anch on object into effect at a minimum cost. 

ThS additions to the Zoological Society's Gardens during the 
' .past week Include a Nisnas Monkey {^Ccrcopith^us pyrrhonotus) 
from Nubia, presented by the Rev. W. MacGregor; a Macaque 
Monkey {Macactu (ynemolgtis) from India, presented by Mr, J. 
Coston ; a Common Badger {MtUs taxus\ British, presented by 
Mr. C. A. Ross ; six Black-footed Penguins (SphcnUcuz dcmcr. us) 
from South Africa, presented by Capt. John llcwal ; four 
Siiamese Blue Pies {Urodssa magniroiOus) from Siam, tuo Small 
Hill-Mynahs {Craculit rdigiosa) from Southern India, a Rufous 
Jieckod Weaver Bird (J/yphaniornh t£Jchv) from .South Africa, 
presented by Mr. J. M. Cook, K.Z. S, ; a Golden Eagle {Aqutia 
i'krysdfios) from Russia, presented by Mr. Walter 11 olds worth ; 
hix Long eared Owls {Asio otus)^ British, presented by Mr. G. 
B. Burnand ; a Malbrouck Monkey {Cenopuheats ryttosurus) 
from West Africa, three Ruffs [Macha^es pu^Hirx)^ Briti h, 
deposited ; a Glaucous Macaw {Ara i^laiua) from Paraguay, four 
Crested Pigeons [Oiyphaps lophotes) from Australia, four Am¬ 
herst’s Pheasants [Thaum Um am/uniuc) from China, two Great 
American E^grels [Ardm from .South Amcrina, two Lap¬ 

wings {UathlitS vulj^aris'^f British, four Indian Tree Ducks 
{D^miritcygtta arauUa) from India, purchased ; a J«ipanesc Deer 
{Co*vus :tka)i bom in the Gardens. 


01 //^ A^mONOM/CAL COIMM!^ 

Comet Bkooks II. — The following cpliemeris for this comet 
is by Prof. C, Frisby (Science Observer Special Circular, 
No. 67) 
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CoMKr Brooks JII.'-Dr. S. Oppenheim has calculated the 
following elements and ephemcris for this comet from observa¬ 
tions made on May 25, 28, and 30, at Arceiri, Pome, and 
Vienna \~~ 
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which the 


sun is travelling in space and the point to which its pro¬ 
gress is directed, from the observations of the ^displacements 
of lines in stellar spectra published in the Monthly Alo/iees^ 
The latter inquiry he gave up, as the data supplied did not seem 
sufficiently trustw orthy for a satisfactory result to be obtained 
from them. He therefore assumed the apex as found from the 
discussion of the proper motions of stars, viz. R.A. = 216*0, 
Dccl. N. Taking the simple arithmetical mean of the 

observations of the individual stars oVjservcd--about 70 in 
number—he found the speed of translation of the solar system 
to be about 8*6 geographical miles per second. This rate of 
motion would .agree far better with Struve’s value, derived from 
the consideration of the proper motions of stars, than Herr 
Homann’s (Naturk, vob xxxiii. p. 450) result does. Dr. 
Kbvesligethy does not, however, place much reliance on the 
result he has thus obtained. 

PORLtCATION OF TIIK ZoNK-OBSERVATIONS OF THE AS- 
TttoNOMiscHE Gesellschaft.”— M. Doubiago, who has suc- 
ccciied the late Marian Kowalski as Director of the Kasan 
Observatory, has recently issued a volume containing the obser¬ 
vations made at Kasan during the years 1869 77, of the sUars 
situated in the zone between 75" and Ho'’ of north declination. 
The principal olyect of this work, undertaken by M. Kowalski 
by arrangement with the AstronomiHhe Gesdlschaff wa^ the 
determination of the positions of the stars contained in this . one 
down lo the ninth njagnitude. M. Kowalski, however, de¬ 
termined to include in his work all the stars of the Bountr 
Durchmusierntr^ situated in Uie above-mentioned zone, about 
5000 in number, as well as a consalerable number of fainter 
stars. The observations, commenced in 1S69, were finished in 
1879, and the present volume contains 14,329 observations, that 
is, about half the total number necessary to com[>leie the pro¬ 
jected scheme of having four observations of each star. The 
results are given in the usual form in which zone-observations 
are published, viz. the apjiarent 0 )ailions for each day of obser¬ 
vation are ^iven, together with tlic reduction to the mean place 
for the beginning of the year. As far as we remember, Kasan 
has the honour of being the second of the observjito ies engaged 
on the zone work ol the AAronomnchi Gnellschaft whicli has 
published their oljservalions, fVof. Kruger having already 
publKhed his Ilelsingforb zones (55'’ lo 65" of north (loolmalion) 
m two volumes, the first volume having appeared in 1883, and 
the second in 1885. 

The Madras Observatohy.—M r IV)gson’s report for the 
year 1884 has recently been issued. He points out that during 
the year a work on ** Telegraphic f.ongitude Determinations m 
India*’ w'as printed .and publUheil. The number of observa¬ 
tions made with the meridian circle during th«‘ year was 844, 
which lirings up the total number of ubsxrvalions made with this 
imstrumenl since 1862, now await mg public.ation, to 51,722. 
The se])nratc re-iults and annua! catalogues will fill eight volumes, 
to be foIlowc<I by a final catalogue of nljout 50-00 stars, reduced 
to the epoch 1875. All the reductions are completed up to date, 
and Mr. Pogson hopes that these volumes will apiiear in fairly 
rapid succession. Wc hope so too. The speedy publication of 
a catalogue ol 5000 stars would do much towards restoring the 
Madras Obsevvatoiy to the txjsiUon, as a scieinific institution, 
which it formerly held. 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 JUNE r3 19 


/■pOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 


At Greenwich on June 13 

Sun rises, jh. 45m.; souths, nh. S9m. 45'28. ; sets, 2oh. 151x1. ; 
deck on meridian, 23" 14' N. : Sidereal Time at Sunset, 
I3h. 43m. 

Moon (Full on June 16) rises, i6h. 50m.; souths, 2lh. 5tm.; 
sets, 2h. 44m.^; decl. on meridian, 13* 26' S. 

FUnet RIbas Souths Seu Bscl on moddian 

Km. h. m. h. nu o t 

Mercury ... 343 ... At 7 ... 2031 ... 24 26 N. 

Venus. 2 0.,* 9 10 16 20 ... 12 53 N. 

Mors .a 36 ... 18 i ... o 26* ... 4 7 Nf* 

/ttpitor.i2 5 18 22 ... o 39* ... 2 3a N. 

SatuTO. 5 3 ... 13 ... 21 24 ... 22 41 N. 

^ tudlcatsi that sciUng Is that of th« following morning. 
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niOLOGICAL NOTES 

Devklopmknt of Oi’inoi’uoi-is and EcniNARACiiNrus.— 
In the last series of studies from the Newport Marine Zoological 
Laboratory we find a memoir by Mr. Walter Fewkes, on the 
development of an Ojihiuroid {Ophiopholis cuuUata^ Gray) and 
of an Ely.peastroid {F.thinarachnius parmtiy Gray), But few 
observations have been published on the metainorj^hosis of 
Ophiopholis, and these often misleading. The eggs would appear 
to be extruded separately into the water, and the young pass 
through a metamorphositi in which a pluteus-larva is formed ; 
the development of this pluteus is different from that of any 
described Ophiuran, though allied to that in Ophiothrix. The 
ova were voluntaiily shed by the female on August 17 ; they 
were fertilised outside the body, and appeared to be very hardy. 
The yolk has a central and a peripheral region, which arc dis¬ 
tinguishable in the eight-cell and previous stages of segmentation. 
The cleavage is like that of other Echinoderms. A gastrula is 
formed by the invagination of the blastoderm, and consequently 
the stomach of the pluteus is an infolded wall of the blastoderm, 
and not formed by delamination from the cells in the cavity. 
The mesoderm-cells originate in two lateral clusters. The 
oldest pluteus observed was a little more than three days old ; 
they, however, appeared to be easily raised, and it is to he 
hop^ that they will be yet traced to an adult form. In 
Ecninarachnius the sexes distinct, and in some cases there were 
colour distinctions. In the experiments on the ovum of E. parvia^ 
artificial fertilisation was resorted to from the middle of July to 
the end of August; it was easily effected. In its mode of seg¬ 
mentation it resembles that of other Echinoderms. It has no 
polar globules, but jxissibly these may be formed while the egg 
IS in the ovary. As in some other Echinoderms, a gastrula is 
formed by invagination. The pluteus figured by A. Agassiz in 
the revision of the Echini as probably that of Echinarachnius 
proves to belong to this species at about a week old. The de¬ 
velopment of the young Echinarachnius on the water-tube of the 
pluteus resembles that of other sea-urchins, The rosette-form 
of the water-tubes described in other Echinoderms also occurs. 
The first-formed calcareous deposits of the test are trifid in form, 
and vary in number in different specimens. The extremity of 
each tnfid division bifurcates later in its growth, and the cal¬ 
careous b<)dy thus formed appears to be inclosed in a transparent 
wall, which has a spherical outline. Spines are very early 
formed, and are proportionately very large as compared with 
those of the adult. The various stages arc illustrated in nume¬ 
rous figures on eight, in several cases folding, plates.— 

Mus, Cmp. Ana/. Harvard Colkge^ vol, xii. No. 4, March 

1886. 

The Leeches of Japan.— In the Awil number of the 
Quarterly Journal of Microscopical Science, C, O. Whitman 


K Wishes the first hundred pagesi pf a memoir on the leech^ of 
pan. The material for the study was colleUtied 
author was connected with the Vuiverrity Of tdkw 
The coloured drawings accompanying the memoir were et^ied 
by Mr. Nomura, a young Japanese artist, and they well deSet*ve 
the remarks o'" *he author; Nomura^s attention to the 

minutest details, his infinite patience, trained eye, and Ws 
remarkably skilful brush, have given results that are marvels for 
neatness and accuracy.*' The nrst part of this study treats of 
the land leech [P/a^madipsu ic^fften), the medlcmal leech 
(Hitudo mcdicinaits), and 0/ three species of toothlew leechCs, 
which form a new genus, Leptostoma. It also contains a com¬ 
parison of a few species from F-urope, Asia* and America^ and 
a considerable portion is devoted 10 a comparative study of the 
different genera, in the endeavour to find a satisfactory baids of 
classification. This has in a great measure been found in a law 
of abbreviation of the somites, which, in addition, gives a key 
to the phylogeny of the genera. The laud leech is shown to 
be a highly instructive and specialised form. The genus Hintdo 
has been re (1iagnos<ed (p. 304), and while internal stmeture has 
bren dealt with to only a very limited extent, still some interesting 
facts in connection with the nephridial oigans of the land leech 
are detailed, and the existence of from twelve to fourteen sense- 
organs on the first ring of each complete somite is demonstrated, 
and they are homologued with the eyes, having possibly also 
other sense-functions. The author resetves the genus Hsema- 
dipsa for the land leeches of Ceylon, India, and Japan, with 
three jaws and five inter-genitnlia rings. He a8cril>es the genus 
to Tennant, but may it not have Vjcen formetl by Baird ? //. 
japofnea is confined to the mountain slopes and ravines, never 
descending into the plains. It is not only a mountain leech, 
but it keeps habitually to the ground, living in moss, or under 
damp leaves and rubbish. They are most voracious, and on the 
approach of man or beast are at once on the alert. They ad¬ 
vance by rapid strides. They bite so gently as scarcely to 
attract attention, but the wound is deq;, ami the scar is more or 
less permanent. They gorge on for about 30 to ^ minutes, and 
then drop ; while sucking llicy become bedewed with a transparent 
liquid, which keeps them moist. If placed in water, they do not 
swim but sink, and thcncreepout; and while having® decided pre¬ 
ference for a terrestrial life, can support life for days in water. If 
into a jar of hungry leeches a puff of breath Is blown, they be¬ 
come immensely excited, and it will be difficult to keep them in ; 
while trying to keep back one, a do/cii others will rush out. In 
a most interesting series of paragraphs Dr. Whitman traces the 
intimate relation lhatexi-ts between these land and the medicinal 
leeches, the latter essentially fresh-water forms. The gjeo- 
graphical area of land leeches Is mainly within the tropics, 
though in Japan they are exposed to a wide range of tempera¬ 
ture. h. nippon.a is described as a new Japanese medicmal 
leech, well known to the Japanese, and with habits and mode 
of life just like our European leech. I.eptostoma, a new genus, 
is established {p. 376) on three species of almost edentulous 
leeches, which, though having a common ancestry with Hinido, 
w'ere not derived from dt. All three ^ecies, L, acranu- 
latum, L. edentulum, and L. pigrum, arc from Tokio, and are 
fully diagnosed and beautifully figured. The segmental organs 
are shown to be sense-organs, and that from them the eyes 
have developed, so that they may be regarded as incipient eye 
spots. 

New Ei.kment of the Blood and its Kelation to 
Coagulation. —In an important paper by Mn Geo. T. Kemp 
on this .subject, he comes to the conclusion that in addition to 
the red corpuscles and leucocytes the blood normally contains a 
third histological element—the plaques/^ These have been 

variously considered as young red corpusdica ; os nuclei fixating 
in the blood ; as being derived from the red or (he white cor¬ 
puscles ; as being fibrin ; and as being globular depositions pro « 
duced by cooling of the blood ; but the author proves that, 
although strong resemblances exist between the plaques and 
other histological elements of the Wood, there is not yet sufficient 
evidence to cRiabUsh sLotnefU connection. The plaques should 
therefore, at least for the present, be regarded as dependent 
elements. When the bloOa is drawn, the plaques break down,' 
almost immediately, and this ia not true of any: other element < of 
the blood. This breaking down of the pUoues seems intteilely 
connected, in iu time reletioni at leas^ with the dotribg bf the 
blood. If a gpod^sised drop of Mood from a finger be let fittl 
on a cover-glass, and quickly as possible hashed hy a 
jet of 75 per cent. NoCl so^tion, theh ewamhi^ under 
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Atict grAnukr, and their contours are jagged> becoming more and 
^re ao as time elapses; tinaliy only a granular moas will be 
Muncl If, however, a drop of osmic adkl be placed on the 
finjlfer before the drop of blood be drawn, all the clcn>ents will 
be ibund presenting their normal appearances, and the plaques 
will be seen as pale homogeneous structures varying greatly in 
(dec, but for the most part alxjut one-third or one-fourth of 
tl^e diameter of the red corpuscle*; they are biconcave, but not 
aa much so as the red corpuscles, Once thus hardened they never 
change their form, but the plaques first referred to will be 
^und to alter their form very speedily, and pari passu with these 
changes, processes are seen which run out from the granular 
masses, and when -coagulation sets in these processes arc nearly 
always found to be continuous with thread* of fibrin. The con¬ 
nection between the breaking down of the blood is not histo¬ 
logical but chemical. The plaques appear to give up a soluble 
substance which is active in coagulation. This active agent is 
most probably a fibrin ferment. Fibrin is deposited histologi¬ 
cally independeal of any of the cellular elements of the blood, 
and when the clot is very scant. 7 'he fibrin is seen deposited 
ns long, needle-shaped, crystaMike bodies. — Studies from 
Eiaiog. Lab.^ yohns liopkins ljniv,y vol. iii. No. 6, May 
i8S6, 


ON RECENT PROGRESS IN THE COAL-TAR 
INDUSTRY^ 


^ ZO'COLOCJRS .—Amongst the most important of the arti¬ 
ficial colouring matters may be classed the so-called azo- 
colours. These colours are chiefly bright scarlets, oranges, reds, and 
yellows, with a few bJuvs and v(olers. They owe their existence 
10 the discovery by Gricss, in i860, of the met that the so-called 
ftAO-group - N N - can replace hydrogen in phenols and 
amido-comj>ounds. JhU it is to Dr. O. N. Witt that is due the 
honour of having given the first start in a practical direction to 
ihe chrysoidine class of azo-colours by the discovery of chrysoid- 
me, and perhaps still more so by the suggestions contained in a 
pajper read before the Cliemical Society, Dr. Caro, of Mann- 
iicinij was also acquainted with several compounds which belong 
to Uiis class at the time Witt pubUslied his results, but it docs 
not appear that he made practical use of them until Witt intro¬ 
duced the chrysoidincs and tropeolines. To Roussin, of the firm 
of Poirrier of Taris, is diieihe credit of having fiist brought into 
the market some of the beautiful azo-derivatives of naphthol. 
Grless, therefore, as the original discoverer of the typical com- 
pouoda and reactions by W'hich the a«)-coIours are obtained, 
may i?e considered as the cmndfalher, whilst Roussin and VVitt 
are really the fathers, of tlic azo-colour industry. Nor must it 
be forgotten that it is to Perkin we owe the recognition of the 
value of the sulpho group in relation to azo-colours, a discovery 
patented in 1063. Moreover it is interesting to note that • 
changea in colour from yellow to red and claret are effected by 
the incrtMe in the molecular weight.* of the radicals intnxluced 
well aa by the relative positions occupied by these groups. 
IndQphiHid ,—^Witt is also the discover of a new bine dye-stuff 
termed Indopheooj^ which has been used as a substitute for 
izvdigo. Certain difficulties, however, have arisen in the adoption 
of this colour on the large scale. The most important use indo- 
phenol b at present put to is for jiroducing dark blues on reds 
dyed with azo-colours, both on wool and cotton. The piece 
goods an dyed a uniform red first, and then printed with indo- 
phenol white ; for like indigo itself indophenol yields a colourless 
body on reduction, and this being a very powerful reducing agent 
destroys the aso-colour, being itself transformed into indophenol 
bke. The. process works with surprising nicety and is very 
ebeap. The blue Is formed and the red discharged with such 
pruotslon that patterns can be produced in which the blue dis- 
UhAtge covers a great deal more space than the original rod. 
Thhr ficw prnsfbig process ww devised by Mr. H. KoechJin, of 
Lorradb The fids used for the purpose are in the cose of wool 
im osD-acariets^ for cotton Congo red. 

/ledl^.^AboUt five years ago the speaker hod the 
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honour of bringing before this audience ^ the remarkable dis¬ 
covery made by Baeyer of the artificial production from coal-tar 
products of indigo blue. Since that time but little progress has 
been made in this manufacture, as the cost of the process* unlike 
the cose of alizarin, has as yet proved too serious to enable the 
artificial to compete succesafully in the market with the natural 
indigo. 

Through the kindness of a number of eminent colour manu¬ 
facturers in this country and on the Continent, the speaker was 
enabled to illustrate his subject by a most complete series of 
specimens both of the colours themselves and of their application 
to the dyeing and printing of fabrias of all kinds. His thanks 
are especially due to his friend, Mr. Ivan Levinstein, of Man- 
Chester, for the interesting series of samples of doth dyed with 
known quantities of fifty different coal-tar colours, eacli having 
a different chemical coin position; also to the same gentleman, 
and to Messrs. Burt, Boulton, and Haywood, of London, for the 
interesting and unique series of specimens indicating the absolute 
quantities of products obtainable from one ton of coaly as well as 
for much assistance on the part of Mr. Levinstein in the prepara¬ 
tion of the experimental illustrations for this discourse. To Dr. 
Martins of Berlin for a valuable series of colours, especially the 
well-knou n Congo red, made by his firm, includi^ samples of 
wool dyed therewith, he is also much indebied. For the inter¬ 
esting details concerning indophenol and its applications the 
speaker owes his thanks to Dr. Witt and M. Koecnlin. 

Coal-far Antipyretic Next in importance to the 

colour indufitry comes the still marc novel discovery of the 
synthetical production of antipyretic medicines. 

Up to this time quinine has held undisputetl sway as a febri¬ 
fuge and antiperiodic, but the ariificial production of this 
substance has as yet eluded the grasp of the chemist. Three 
coal-tar products have, however, been recently prepared which 
have been found to possess strong febrifuge tpialUies, which if 
■ Still in some respects inferior to the natural alkaloids, yet possess 
most v-duable qualities, and are now manufactured in Germany 
at Hoch«t and at Ludwigshafen in large quantity. And here it 
is well to call to mind that the first tar colouring-matter dis¬ 
covered by Berk in (mauve) was obtained in 1856 during the 
prosecution of a research which liad for its object the artificial 
production of quinine. 

In considering the historical development of this portion of 
his subject, the speaker added that it is interesting to remember 
that the initiative in the production of artificial febrifuges was 
given by Prof. Dewar's discovery in 1881 that quinoline, the 
basis of these antipyretic medicines, is an aromatic compound, 
as from it he obtained aniline. Moreover that Dewar and 
McKendrick were the first to observe that certain pyridine salts 
act as febrifuges. So that these gentlemen may be said to be the 
fathers of the antipyretic mctUcines, as Witt and Roussin are of 
the azo-colour industry. 

Kairincy the first 01 these, was discovered by Prof. O. Fischer, 
of Munich, in the year 1881, whilst engaged on his investigations 
of the oxyquinolines. The febrifuge projicrties of this substance 
were first noticed by TVof, Filehnc, of Erlangen. Kairine is 
manufactured from quinoline, a basic product deiived from ani¬ 
line by healing it with glycerin and nitrobenzene by the following 
process. When tre.ited with sulphuric acid, SO^Hg, it forms 
quinoline sulphonic acid, and this when fused with caustic soda 
yields oxy(}HinoHnCy which is then reduced by tin and hydro¬ 
chloric acid into tetrahydroxyquinoline, and this again on 
treatment with CjHaBr yields ethyl-tetraoxyquinolinc or kairine. 
The lowering of the temperature of the body by this compound 
is most remarkable, though, unfortunately, tne action is of much 
shorter duration than that effected by quinine itself; but on the 
other hand, with the exception of its burning taste, it exerts no 
evil effects such as are often observed after administration of large 
doses of quinine. The commercial article is the hydrt>chloride, 
the price ts 85^. per lb., and the quantity m.ana factored has lately 
dimmUhed owing to the discove^ of the second artificial febri¬ 
fuge, antipyrine. 

The following graphical formula shows the constitution of 
kauine 


I " Qa Migo sod ittt Artificial Production," Proc^ Koy. Jnst.t May 27, 









thoiecond of these febrifuffes, was dtscov^ed in 
#ifl3 by Dr. L. Knorr In ErlftDgen» and Us physiological propei*- 
<i08 were inve^lgated by Trof. Filchnc^ of Erlangen. The 
Materials used in the manufacture of antipyrlne are aniline and 
Aoeto^iwetlc ertier. The aniline is first converted into phenyl- 
hydrazine, a hod V discovered by Emil Fischer in rSyfi. This body 
combines directly with aceto-acetic ether, with separation of 
water and alcohol, to form a b<^dy called pyrazol (CioMioNjO). 
The methyl derivative tof pyrazo! derived by treating it with 
iodide of methyl, ’\%antipyrine^ its composition beingCuflijN^O. 
As a febrifuge, antipyrine is superior in many respects to kainne 
and even to quinine itself. It equals kairine in the ceitainty of 
its action, whilst in its duration U resembles quinine. It is almost 
tasteless and odourless, is easily soluble in cold water, and takes 
the form of a white crystalline jxiwder. Its use as a medicine is 
accompanied by no drawbacks. It occurs in commerce in the 
free state. The production uf antipyrine, in spite of these valu¬ 
able qualitie.^, is as yet small, its chief employment being in 
Germany, where it has been successfully used m cases of typhoid 
epidemic. The price is 6 x. per poniKl, 

The following equations explain the formation and constitution 
of this interesting liody. The foregoing febrifuges are manufac¬ 
tured at Ilochst under the supcrinlcndonee of Dr. Pauli, to whose 
kindness the -speaker is indehted for an interesting series of speci¬ 
mens illustrntive of the manufacture of antipyrine. 

CHj,.CO.Cir3.COXJl6 f QTI5.NU-NII3 

Acrto.jirt*t.c ftther ritehylhydrazine 

^ 11,0 f CaH„.01I (■ C,„n,„NjO 

Pyrazot 

Ci„U,„N,jO f ICII, - TII.C,„lI.(Cir„)N,0. 

AtUipynac’hydnodide 

Dr. Knorr formulates pyrazol thus : 

N --NII 


ring flavour Is the of tht 

principle of vanilla. Vannla U the autk of iho Fkwi/w 

which incloses in iu ditues pdsma of cryatalliBO vanilUh, 
to which substance it owes Ite fntmnce. Tiemann and Harr' 
tnann showed that vaoilUD is the aldehyde of methyl protocate- 
chuic acid— 

CJfa(OH) (OCH*) CHO, tCHO : OCH4 : OH * I ; 3 t 4 

The chief seats of the vanilla productions arc on the slrtpes of 
the Cordilleras north-west of VeraCtuz in Mexico, also the island 
of Reuni on, and in the Mauritius. Since the discovery of the 
artificial production of vanilUn, the growth of the vanilla has 
been very much restricted. 

A variety of vanilla, termed vanillon, obtained in the Ea.W 
Indies, has long been used in perfumeiy fur preparing 
of heliotrope.* This contains vanillin together with an oil, 
which is jirobably oil of bitter almonds. The essence of whito 
heliotrope is now entirely prepared by synthetical operations. It 
is manufactured by a<Ming a small quantity of artificial oil of 
bitter almonds to .a sulution of artificial vanillin ; when tliese 
sub<.tances are allowed to remain for some time in contact, the 
mixture assumes an odour closely resembling that of natural 
heliotrope. Through the kindness of Mr. Kimmel the spcak<'r 
was able to ren !er the fragrance of this coal-tar perfume i>CTcep 
tible to his audience. Nor must we forget to mention the $0- 
called esst-nce of inirb.ane (nitrobenzene), of uluch about 150 
tons per annum are used for perfuming soap ; and artificial oil 
of bitter almonds, employed as a ilavnur in place of the natuntl 

Oil. 

Coal-tar Sarchanne. —^Of all the marvellous products of the 
coal-tar indusl y, the mo>t remarkable is perhaps the production 
of a sweet principle surprising sugar in its sweetness hvo humir^ti 
and twenty times. This sulis ancc is not a sugar, it contains 
carbon, hydrogtrn, sul[)hur, oxygen, and nitrogen. Its formuH is 


And antipyrine is 
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Thallhu.--^’T\\c. third of the artificial febrifuges is ihalline, 
which h offcied as the tartrate and sulphate. It is manufactured 
by the liadUche Company. Thai line is said to he used as an 
antidote for yellow fever. Its scientific name is tetrahydropara- 
quinonisol, and it was first preparer! by Skraup by the action of 
methyl iodide and potash on paroxyquinoline. 

We must, however, bear in mind that none of these synthetical 
febrifuges arc antiiKTiodics, ant! therefore cannot be employed 
instead of the natural alkaloid quinine in cases of ague or inter- 
>mittent fevers. 

Coal-tar A rjma/u Perfumes ,—A third group of no less interest 
■comprises the artificial aromatic essences, and of these may here 
be mentioned, in the first place, eumarin, the ciystalllne 

aolid found in the sweet woodruff, in Tonka bean, and in certain 
sweet-scented grasses. This is now artificially [>repared by acting 
:Upon sodium saltcyl aldehyde with acetic anhydride by the reaction 
whidi is associated with the name of Dr. Perkin, and is used in 
tfie manu&ctiire of the perfume known as ** extract of new-mown 
‘hay.“ 

A second intei^esting case of a production of a naturally occur* 


I I 

CO—CTI.4 

The antipyretic effect of this compound is strikingly shown in 
the following temperature readings in a case of typhoid kindly 
-communicated to the speal.er by his friend Dr. Dreschfekl of 
Manche ter. Each of the second set of readings was made two 
hours after n dose of 30 grains of antij^yrine h.vl been 
administered. 


c«»<so>nh, 

and its chemical name is benzoyl sulpbonic imidc, or for common 
use, saccharine. It does n(»t act as a nutriment, Uu is non- 
poisonous, and passes out of the body unchanged. The foil wing 
is a concise slnlcmeni of its properties, and mode of production 
from the toluene of coal-tar. It slioulil, however, be first men¬ 
tioned that the compDund ticnzoyl sulpbonic imide (saccharine) 
was first discovered by Constantin Fnhiberg and Kemsen, in 
America. But no patent was taken out for a commercial proccRR 
till recently, and it is now patented in this country. 

Sritr* I.—Toluene is treated with fuming sulphuric acid in the 
cold, or it is heated with ordiimiy sulphuric acid of Twad* 

dell on the water-bath, or not above 100'* C. The latter method 
is the * etter. 'fhe acid is l>est caused to act upon the toluene in 
closed vessels rotating on horizontal axles. 


C«U,CIT8 SOJI^: 

'rolijone 


sa’oii 

T>laen« sutphonlc add* 
(i>rth;>and farj). 


Step II.— After all toluene (which as toluene is insoluble in 
the acid) has disappeared, the contents of the agitating vessel are 
run into wooden tanks in part filled with cold water, and the whole 
liquid is stirred up w ith chalk to neutmli e the excess of sulphuric 
acid used and to obtain the two isomeric toluene sulphonic atiids 
as calcium salts. 


2 ( c.n. j fo/on) + + *(C*co,) - 

Toluene, ortjw’ and 
pam-*ulphoiuc acids 


Citlciam toluene ortho 
and para.BUlpnodtBtni 

The neutralised mattt ia filtered through a filter-pr^ to 
therefrom the precitfitate of gypottm, wtnoh |» woehod sw 
water, and the wa^ihfls ^ded to the fiUratei 
Step IIT.^The caidum salts are now treated skfth 
of sodium, to obtalo the sodlulh saltRi With 
bonate of caldumi The » removM plcaiu); a 


Mjf-rm'M 
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firom tbe ioliktioA cofittuning the sodium ortho- und 

('^V{ g^*)A + N«sCO,» CaCO, + aC,H. | lo/oNa. 

Th: viodium tolue&e Bulj‘>hopat<:9 

$Tftp iV.^The solution of the sodintn salts from III. is eya- 
pom^ied either in on open or in a vacuum-pan so far that a portion 
tilken out wUl solidify un cooling. The contents of the pan are 
thfeti run into moulds of wood or iron, and allowed to cool and 
soHdify. The lumps are at length taken from the moulds, broken 

small/and dried in a drying-room, and subsequently in a drying 
Uppamtus heated with steamy until quite desiccated. 

Stlp V. —The sodium suiphonate salts are now converted into 
their corresponding sulphoiiic chlorides. This is effected as 
iWlows;-^lhe dried sulphmates are thoroughly mixed with 
phosphorus trichloride, itself as dry as possildc. The mixture 
m then placed in lead-lined iron vesseb, and a current of chlorine 
is passed over the mixture till the reaction is ended. The tem¬ 
perature generated by the reaction must be properly regulated 
by cooling the apparatus with water. Tlic phosphorus oxy- 
cnloride resulting from the decomposition is driven off, collected, 
and utilised for developing chlorine from bleaching powder for 
the chlorinating process, phosphate of lime being prcci]>iiated, 
v hich can be used in manures. For this purpose the oxychlo- 
rile is treated with water, and the mixture, now containing 
hydrochl #ric and phosphoric acids, is brought into conlact with 
the chloride of lime. 

The reaction by which the ortho- and paru-toluene sulphonic 
chlorides arc produced is indicated by the fcdlowing cq«<'*»’'"*n ;— 

C,H, [ + I’OClj + NaCl^ 

To'urne sutplujuic chljrldfs 

The two sulphonic chlorides remaining in the appira^us arc 
allowed to cool slouly, when the soJul one (the para compound) 
is deposited in 1 rge crystals, so that the litjuid one can be easily 
removed by the aid of a centrifugal machine. The crystalline 
rewdue is treed from all the liquid sulphonic cldoridc l>y wa hing 
with cold water. Only the liquid ortholoUu ne sulphonic chloride 
is capable of yicldin,'s'^ccharine. and the li'.]uid product above 
sepa'ated is cooled with ice to crystallise out the last traces of 
the crystalline compound. The solid parasulphonic chloride 
obtained as by jjroduct, is decomposed into toluene, hydrochloric, 
and sulphurous acids by mixing it with carbon, moistening the 
mixture, and subjecting it under pressure to the action of super- 
Jieated steam. The total change proceeds in two stages 


«• + iici. 

a. a ( C,H. I ) + C = a(C,H,. CH,) + CO, ^ SO,. 

The toluene is then used again in Step I., and the hydrochloric 
and sulphurous acids in Step VII. 

Step VI.—The liquid orlhotolHcne sulphonic chloride is now 
converted into the orthotoluene sulphonic amide by treating the 
former with solid ammonium carbonate in the required propor¬ 
tion, and subjecting the resulting thick pulpy mixture to the 
afctian of steam. Cnrljonic acid is set free, and a mixture of 
f>rthbtolaeae sulphonic amide and ammonium chloride remains. 

c.H 4 js 5 ‘ci + (Nn,',co,=. 

Toluene sulphopx chloride 


+ NH4CI + n ,0 + CO,. 

, Toliitmv sulphonic amide 


th« okttitre is very liable to solidify on cooling, cold water is 
nt oooe added to prevent thK and to aissolve out the ammonium 
c.hbride» the amide remaining tu the solid state. The liquid is 
sepamted by 0^ ^rifugating. 

. Vf orthotAdene sulphonic amide is no r oxidised, 

% meads otf potassium permanpnate. Thotetsuk of 
tide jdHi be^ precif^itaped manganese dioxide^ free alkali and 
end an alkillne orth suIphetnMoTbeneoate, 
requires careftfl neutralUiatipn during the 
and eepecioily before evaporaUi^, with a 
mhiM or the stdphatnido-beneoate formed leoukl he 


again split up into orthostilphonic benzoate and free ammonia^ 
thus 


i CO.ONa 




CO.ONa 


The oxidation process itself U thus represented 


C«WqS0VNU.+ 30 + Na0H = 

r H i j. 2TI o 

Sojtuni i/ithotoUienc 
&ulphnn)iiio-l:cnzjate 

By precipitation with dtbiie mineral acids, buch as hydrochloric 
or sulphurous acids, the pure benzoyl sulphonic imide is at once 
precijjitatetl;— 

^ li f CO . ONa , T,p, 

^•*^*(sO,. NH, + - 

NaCl 4 H ,0 + CjH. j | Nil. 

*'SacchariiM!,’' or brruoyl 
siiJphomc iiniJc 

Saccharine posses-es a far sweeter taste than cane sugar, and has 
a faint and delicate flavour of bitter aim mds. It is said to be 


220 times sweeter than cane sugar, and to p issess considerable 
antiseptic properties. On this account, and because of its great 
sweetness, it is possible that it ra.iy be useful in nrmlucing fruit 
preserves or Jams, consisting of almost the jiurc miit nlone ; the 
small percentage of saccharine necessary for sweetening these 
preserves being jjrobably suflicient to prevent mould in ess. 
Saccharine has been proved by Stutzer, of Bonn, to be quite 
uniniurious when administered in considerable doses to dogs, the 
equivalent as regards sweetness in sugar administered, being 
comparable to over a pound of .sugar each day. Stutzer found, 
moreover, that saccharine does not nourish as sugar does, but 
that it passes off in the urine unchangf-d. It is proposed thus to 
use it f )r many medical purposes, where cane sugar i& excluded 
fro .a the diet of certain ])alicnts, as m cases of “ diabote> mel- 
litus,” and in this rc.spect it in-ay prove a great boon to suffering 
humanity, although w'C mvist remember that, as certain of the 
aromatic compounds if admini tered for a length of time are 
known to exert a physiological elfc t, especially on the liver, it 
will be desirable to use caution in the regular use of saccharine 
until il.s harinless action on the human body has been ascertained 
beyond doubt. 

Saccharine i^ with difficulty soluble iti cold water, from hot 
aqueous solutions it is easily crystallised. Alcohol and ether 
easily dissolve it. Hence from a mixture of sugar and saccliarinc, 
ether would easily sejiarate the saccharine liy solution, leaving 
the sugar. It melts at p.boiit 20D®C. with partial decomposition, 

The taste is a very jmre sweet one, and in comparison with 
cane sugar it may be said that the sensation of swccines.s U much 
more rapidly communicated to llie palate on contact with sac¬ 
charine than on contact with sugar. I'he speaker expressed 
his thanks to the discoverer of sscebarine, i)r, Fahlberg, of 
Leipzig, for a com)dele and interesting senes of preparations 
illuHtraling the domestic and medicinal uses of this remarkable 
compound, and also to his fnend Mr. Watson Smith for the 
kind aid afforded him in the experimental illustration of his 
discourse. 


* SOCIETIES AND ACADEMIES 

London 

Royal Society, May 20.“*U)n the Working of the 
Harmonic Analyser at the Meteorological Office.’’ By Robert 
H. Scott, F.R.S,, and Richard H. Curtis, F. R.Met.Sor. 

On the 9th of May, 1878, Sir W. Thomson exhibited to the 
Society a model of an integrating machine, which consisted of a 
sc ies of five of the disk, globe, and cylinder integrators, which 
had been devised two;ycars earlier by his brother Prof, ^amea 
Tho »ison, and a description of which will be found in the 
Ptocffdinfis of the Royal Society, vol- xxiv. p. 262. Sir W. 
Thomson’s paper describing this model will !>e found in voJ. 
xxvii. of the Pro^eMngh p. 371 ; and referen^'C should be 
made to both these papers for an explanation of the principle of 
the machine^ In the commuaication last named it k statea that 
the machine was about to be ** handed over to the Mctctu-ologicoJl 
Office, to be bi:oi»ght immediately into practical work.” 

The model was received at the Omce in the course of the^ 



si^tl wA$ at once set in action ) the resalUof thfe pre- j 
IftBtunaj^ tHaia when obtaineci being referred to a Committee j 
ooMatmg of the Ute Prof. H. T. S. Smith and Prof. Stoke«, 
on July s following, submitted to the Meteorojogical ^ 
COttBod a favourable report on the performance of the model, i 

Tht Council at once resolved to have a machine constructed, i 
Whi^ siiould be specially adapted to the requirements of the j 
work for which it was intended, vir. the analysis of photographic j 
thermograms and barogr.iras. 

In preparing a working clesim for actual execution, it was j 
found necessary to make several modifications in the details of 
the mechanical arrangements of Sir W, Thoms'-m’s original 
model, an t these were mainly worked out by Prof. Stokes and 
Mr. de la Rue. The construction of the instrument was in¬ 
trusted to Mr. Munro. It was considered sufficient to limit the 
action of the machine so as to extend only to the determination ; 
of the mean, and the coefficients as far as those of the third 
order, in the expression 

E = rt 4 (ti cob $ f- sin B -f a,2 cos 2 $ -h sin 2 $ + ^3 cos 36 
+ sin 3^ + &c , 

and to obtain these it was necessary to have seven sets of spheres, ; 
disks, and cylinders. 

A description of the machine, as actually constructed, together | 
with engravings giving a general view of the machine, and 
illustrating some of its detaus, will be found in Engineering for 
December 17, 1880. 

The machine was delivered at the Office in December 1879, 
and a lengthened scries of tiials was at once commenced, to 
determine its constants, and thoroughly test the accuracy of its 
working, for which purpose systems of straight lines and 
curves, of which the values were known, were first used. A few 
small unforeseen difficulties were early met with, necessitating 
sU^t modifications in some portions of the instrument. 

The chief of these faults was a slight taming of the cylinders | 
upon th^ir axes, when the balls were moved to and fro alung the 
disks, parallel to the axes of the cylinders. I'he movement was 
always in the same direction, namely, towards the disks, whether 
the ball was moved to the right or left. After the trial of many 
expedients the defect was finally, in great measure, overcome by 
attaching weights to the spindles of the cylinders. It howp'er 
still exists in the machine to a slight extent, and its effect is to 
decrease the rcadingb on the cylinders by a veiy small amount. 

It was decided to employ the analyser, in the first instance, in 
the determination of temperature constants, and careful com¬ 
parisons have been made of the results obtained by its means with 
those got by actual measurement of the photographs and numer¬ 
ical calculations, as will presently be mentioned, and the accord¬ 
ance is so very close as to prove that the machine may safely be 
trusted to effect reductions which could only otherwise be 
accomplished by the far more laborious process of measurement 
and calculation. 

It will facilitate an apprehension of the method of using the 
machine to give a somewhat detailed account of the operations 
involved in the treatment of the curves, with an example of the 
manner in which the readings of the machine are recorded and 
dealt with. 

The machine is furnished with three pairs of recording 
cylinders and disks, numbered consecutively i to 6, which give 
the coefficients for the first three pairs of terms of the expansion, 
and in addition a seventh cylinder and disk from which the mean 
is obtained. In the thermograms which supply continuous 
photographic recortls of the march of temperature, the trace for 
twenty-four hours covers a length of 875 inches, while a vertical 
height of ab lut 0 7 inch' corresponds to n range of ten degrees 
in temperature ; each tliermograph sheet contains the record for 
forty-eight hours. 

Conveniently jdaced in the machine is a cylinder or drum, the 
circumference of which is equal to the length of twentv-four hours 
upon the thermograms. Round this cylinder the thennograms 
Urc rolled, the fluctuations of temperature indicated by the curves 
being followed, as the cylinder revolves, by a combination of the 
indvement of the cylinder with that of a pointer moving in a line 
parallel to its axi-. 

The handle by which the cylinder is turned gives motion at 
the ^me time to the seven disks of the machine, and the 
operator thus controls by his left hand both the sMed with 
which the curves af 6 paid through the machine and conse¬ 
quent velocity of the angular motion of the disks, while, by a 

’ This value vorie* sfightly tut sach obiervatory. 


ndtable contrivance, ib« movmrciii. of the pointer, 
m ri^t hand end followUig the jpwfve, wodow oe the 
the msks corresponding motrereehte^ to the right or iw «:the 
baUs by which the motion of the disks is conyeyed tO Ihe 
recording eylindew. . „ * ^ i ^ 

At the commencement of on operation nil the cyMoaets are ®et 
to zero t the twelve months curves ere then passed consMOtMj 
through the instrument i the first pair of cyllndeft, which 
the coefficients of the first order, and elim the meen i^yUnw, 
7, being read for each day, while cylinders 3 and 4t and 5 *hd 0| 
which give the coefficients of the second and third orders 
tivcly, are only read for each five dkys and at- the end of eow 
calendar month. The numbers on the cylinders are, however, 
progressive, so that the increments upon them for nay given 
j>eriod could very easily be obtained. 

At present only the monthly increments of the reading! ^vc 
been dealt with, so as to obtain the coifficientsof the meoftdaily 
variation for each month of the year. The process follow®d is^ 
therefore, simply to divide the monthly increment by the number 
of days in the month, and then to multiply the (moticntby a 
factor which is determined by the scalervoluc of the thermogtamA, 
and which w'ill therefore be different for each observatory. 



After some trials with the curves for the year 1871, the ycfll' 
1876 was taken up, inasmuch as for that year the records Ihtd 
been discussed by Mr. H. S. Eaton, P.R.Met,Soc., who had 
calculated the hourly means of the various melepKilQgital 
elements for each month separately, and who kindly placed his 
results at the disposal of the Councii, 

The working of the machine was thus subjected to an exact 
test by comparing the results obtained by it with the ooeffidetita 
in the harmonic series which were calctwed from Mr. Eoton^s 
means; and their trustworthy character, and the adequacy of 
these calculations to serve as a standard with which the coeffi¬ 
cients obtained by means of the mai^inem^ht W compared, wiW 
established by calcalating them from the and etm Ikoqio, 
quite independent^, for ml the seven observatorfos. 4 

The outcome of this experiment was timroughh 
and the entire series of re^ifh) obtained bdth to 
from the machine w^ pubtiimed as Appendixiv[. to 
Weather Iteport for together with i Report prepared W 
Prof, Stokes, the concludit^pantgis^of wMdi mi^ybe qadM 
here, since they mm ttP fo a /ew words the imc^adma 
arrived at. T ‘ ' 
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; " I ' i ; I ^ I ■ 

tkom syi^utnatic cbuti^ier of «om« of tK$ 
«vtidMV «natroiktm^ purely oasiud^ get m the average 

between the oMutaots m by the maohiae and by 
mcntfttioft fhim the tweni^fbur honny means o'* 065» It may 
he noticed* however, that tm numbers are unusually large (and 
atnhe same time very decidedly systematic) in tim case of the 
Si^cend cylinder of the first order ^1, for whic^ the average is as 
mn^ as o*'X50, the seventh of a degree, 

k be omitted, the average for the remainiAg cylinders of 
the macniyie is reduced to o'*'047. 

*^<We see* therefore, that, with the exception perhaps of the 
CcManti got by the machine for the mean of the days constitut- 
hlg the month are as accurate as those got hy calculation, which 
flukes considerably more time, inasmuch as the hourly lines 
have to be drawn on the pholograms, then measured, then 
meaned* and the constants deduced from the means by a 
numerical process by no means venr short.” 

The curves for the twelve years 1871 to 1882 inclusive have 
ito^r been passed through the machine, and the results obtained 
have been carefully checked so far as the arithmetical work 
involved is concerned, upon a plan approved by the Council. 
No di>w/ check, short of passing the curves a second time 
through the irachine, can however at present be put on any 
l>ortion of the result# except as regards the means, which have 
been compared with the means calculated from the hourly 
readings obtained by measurement from the curves. The results 
of this work will be published in the Hourly Readings for 
1883, but the general results may here be stated. 

As a rule, the monthly means yielded by the harmonic analyser 
Agree well within a tenth of a degree with those obtained by 
calculation from the hourly measurements of the curves ; and 
although in some exceptional cases larger differences have been 
found, amounting in rare instances to as much as half n degree, 
it i# probable that generally these arc leas due to defects in the 
working of the instrument than to other causes. In some cases 
large breaks in the curves, due to failure of photography, &c., 
were interpolated when the curves were passed ihrotigh the 
machine, hut not when the means were worked out from 
measurements of the curves. Some differences rather larger 
than urual, and confined chiefly to the earliest years dealt with, 
have been ascertained to have arisen from the circumstance that 
when the curves were first measured, to obtain hourly values, 
the method of making the measurements was not the same as 
that found by subsequent experience to be the preferable; and 
obo that in some coses the scale-values first used were less 
accurately determined than has since been found possible. 

In both these respects the two methods were on a par in the 
later years dealt with, and therefore the fairest comparison is 
to be had with their means. 

For l88o, the average difference of the monthly mean for all 
ifie aeven observatories is o^' og; for 1881 it is o°' 0 $ ; and for 
1882 o*'o6 ; and in these three years a difference of 0^*3 between 
Utc analyser and calculated means occurred but once, and of 
o'’'2 but five times. 

What has been said is sufficient to show that the instrument is 
completely applicable to the analysis of thermograms. 

It has also been employed on the discussion of barogranu?, 
and the curves for the years 1871, 1872, and 1876 have been 
pasted through the machine. 

The year 1876 was selected owing to the existing facilities 
for comparing the resulting figures with those obtained by 
t^GuUtten from Mr. Eaton's means, and the result in this case 
was equally satisfactory with that for temperature already 
itteationed. 


May 27.—family Likeness in Eye-Colour," By Francis 
QMKHi, F.lt.S* 

TMs iaqdiry proved that certain laws previously shown by 
tbeaiithor to g(;^em the hereditary tranamtvsion of stature also 
ffbvemed that of eye^colour t namely, that the average ancestral 
'dt^tribtttibna towards the heritage of any peculiarity in a child 
hie each iTvent ftt>m each grandparent and so on ; 
idep'lihat eac^ child of any person will on the 

hn^eillige posm i of that person's peculiarity. The eye^cotonrs 
into Itatel (or dark gray), add dark ; then 
ahokh t^t f of hasd were fundamentally Hght, and !• 


eni iyfke dark* aiid they were statistically allotied between 
asidda^ hi thiU p^Mvpomtm* The desired test of t^e^trulfa of 
m jb thus ledueed to n comped^ betiineen 

; of 21^ d^^^yed 

bprk of hxieeitry ^oee eye^lours preKtiited vhKidnri 


comblnatlont of light* haael, and dark. The inquiry was 
confined to children of whom the eye-colours of both ^rerits 
and of all four grandparents were known. There are six 
possible combinations of the three eye-colours in the parents, 
and fifteen in the grandparents, making a total of ninety pos* 
sible classes, but of these one-half were wholly unrepresented 
in the returns, and many other# were too scantily represented to 
be of use. The remainder were discussed in six different ways 1 
that is to say, in two groups, a and and each group by three 
methods. In a the families were classified and grouped accord¬ 
ing to their several ancestral combinations of eye-colour, but only 
those group# that consisted of twenty or more children were 
used ; there were 16 of these groups and 827 children. In ^ 
the families were treated separately, but only large families were 
taken, VIZ. those that consisted of at lean six children: they 
were 78 in number* In both a and ^ separate calculations were 
made on the suppositions (i) that the parental cye-colours were 
alone known; (2) that the grandparental were alone known; 

(3) that the parental and the grandparental were alone known. 
The conformity between the calculated and the observed 
numbers throughout every one of the six sets of calculations was 
remarkably close, and the calculated results obtained by the 
method (3) were the best. 

“Notes on Alteration induced by Heat in Certain Vitreous 
Rocks, based on the Experiments of Douglas Herman, F.I.C,, 
F.C.S,, and fi. F. Rod well, late Science Master in Marlborough 
College.” By Frank Rutley, F.G.S-, Lecturer on Mineralogy 
in the Royal School of Mines. Communicated by Prof. T. G. 
Bonney, B.Sc., F.R.S. 

In this paper an endeavour has been made to ascertain the 
nature of the changes which are induced in a few typical vitreous 
rocks by the action of heal only. The specimens experimented 
upon were-^ 

(1) The pitchstone of Corriegills, Arran. 

(2) Black obsidian from Ascension. 

(3I Black obsidian from the Vellowslonc District, U.S.A. 

(4) Glassy basalt lava of Kilaoea, Hawaii. 

(5) Basalt of the Giant^s Causeway, Antrim. 

'fhe Arran pitchstone was heated for 216 hours at a temperature 
ranging from 500'^ to about 1100“ C. The clear, greenish 
belonitcs of hornblende, so plentiful in the unaltered rock, were 
found to have turned to a deep rusty brown through peroxidation 
of the protoxide of iron which was present in the hornblende. 
The dusty matter mixed with clear spicula* of hornblende, which 
occurred between the bclonites and shaded gradually off into the 
clear glass which immediately surrounded the belonitcs in the 
normal .state of the rock, hag segregated to some extent, a sharp 
line of demarcation now existing between the dusty matter and 
the areas of clear glass, while the spiculm of hornblende have 
somewhat increased in size if not in number. No actual devitri¬ 
fication of the glass has resulted from tlie heating. 

The obsidian from Ascension showed only a banded structure 
coupled with streams of colourless microliths and a few felspar 
crystals when a section of the unaltered rock was examined 
microscopically. Two specimens of this rock were artificially 
heated, the first for the same period and at the same temperature 
as the Arran pitchstone, while the second was kept for 701 
hours at a temperature ranging from 850® to 1100® C. 

In the first specimen the banded structure disappeared entirely, 
or almost entirely, but numerous microliths are present in the 
altered rock, in which the most remarkable change consist# in 
the development of an excessively vesicular structure. 

In the second specimen a vesicular structure is also developed, 
an outer crust consisting of a very thin layer of clear brownish 
glass, followed by a nearly opaque layer composed of greenish- 
brown microliths, which shaaes off into a colourless ^nss con¬ 
taining similar microliths, which are probably some form of 
amphibole or pyroxene. The remainder of the specimen has 
been completely devltrified. 

The Yellowstone obsidian in its normal state shows little else 
but trichites and globulites when examined under a high power. 

Two specimens of this rock were heated: the first at from 
Jqo® to noo®C. for a period of 2*6 hours, the second from 
850® to f 100’ C, for 701 hours. In the first case a remarkably 
vesicular strueture has been developed; the trichites have en¬ 
tirely diaap^fured, and small gronulM and crystals of magnetite 
have been Wmed. In the second spix:im«n the changes ore 
very Tl^e fragment retained its original form, but the 

surface i^wed mWte leisters or eleVations, which, when 
when ersK^kad open* re^itehled a cavernous structure produced by 
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'HurtOOtliscaQee of vef^tdee iiveragitt|f from 1 to ) inch ia dinme- 
tlxetto cftyities wtire often lined with n white orystdliue 
crtitdli And .generally contained white cr)r9tanine pellets, each 
'fthM ohe-third. the dze of the cavity in which it occurred. 
Mtete crystals of specular iron were detected upon the surfaces 
of l^dse peliels. Tne glassy part of the rock, which still re- 
itmiilS dear, contains trichites and globutites similar to those 
in the unaltered obsidian, but they are more numerous in the 
artificUHly-altered rock^ 

The vesicular glassy basalt Inva of Kilnuea, when examined 
umler the microscope, is seen to contain crystals of olivine and 
minute crystallites which have not hitherto hecn referred to any 
particular mineral species. A specimen of this lava, kept for 
960 hoirs at a temperature ranging from 750* to 1200'’ €., 
shows that the olivine crystals have undergone no appreciable 
alteration, but the glass itself has become perfectly opaque and 
black, owing to the separation of magnetite. 

The specimens of basalt from tiie Giaiu’s Causeway were 
fused in Stouibridge enicii)le.s in a gas furnace. One, which 
was cooled rapidly, appears under the microscope as n clear 
glass containing vesicles ; another, cooled slowly, is black and 
opaque, except in certain spots where a prismatic structure is 
Visible, the marginal poitions of the prisms having a radiating 
crystalline or fibrous character. 

In another case some of the pov\ dered basalt was again fused, 
And a fragment of cold basalt was placed on the surface and 
allowed to sink into the molten mass. The result was a glass, 
which, under the microscope, appears perfectly clear cxcejU in 
the immediate vicinity of the immeised fragment, which is 
surrounded by an o])nque Idack border containing divergent 

^ of colourless transparent or translucen* crystals. The 
border, where it joins the clear glass, is sharply defined, 
and its opacity and blackness must be regarded as due to a 
separation of magnetite, as in the case of the altered Kilauea 
lava. 

The fir^>t scries of experiments were made by Mr. Herman. 
The specimens fr nn the OiautS Causeway were experimenieil 
upon by Mr. Rodwell. 

Zoological Society, June i.—Dr. A. Gunther, F.R.S., 
Vicc*PreM(knt, in the chair.—Dr, A. Giinther, F.R.S., ex¬ 
hibited and made remarks on a specimen of a small fish of the 
genu# embedded in a pearl oyster.—The Secretary 

marie some remarks on the most interesting objects he had ob¬ 
served during a recent visit to the Zoological Gardens of 
Rotterdam, Amsterdam, Cologne, Anlwcim, and Ghent.— 
A letter was read from Mr. J. M. Comely, of Tours, C.M.Z.S , 
stating that his pair of Michie’s Deer had bred in his park, and 
that a young one had been born on May 15,—Mr. Reddard read 
ootc.s on the convoluted trachea of a Curassow {Nuthocrax 
urunmtum\ and on the form of the syrinx in certain Storks.— 
Mr. W. F. Kirby rearl a pa|>t'r containing an account of a small 
collection of Dragem-flies which had been formed by Major J. W. 
Yerbury at Murree and Campbellpore, N.W. India. I'hc col¬ 
lection contained examples of about twenty species. 

Physical Society, May 22.—Prof. Balfour .Stewart, Presi¬ 
dent, in the chair.— Mcsms. C. A. Bell, W. C. Johnson, and 
Tame'. Swinburne were elected Members of the Society.—The 
following communicationij were read :—On the sympathetic 
vibrations of jets, by Mr. Chichesier A. Bell. It has been 
assumed hitherto that a gaseous or liquid jet vibrates under the 
influence of a limited range of tones only \ effective tones l>eing 
those which do not differ greatly in pitch from the normal 
or proper tone cjf the jet, discovered by Savart and Sondhauss. 
The author has found, however, that, when the pressure under 
which a jet escapes is not too groat, the laUer U affected by all 
tones lower than the nortnaT, as well as by some above it. 
Changes may be excited in a jet of either kind by vibratory 
motions of the jet orifice, or of the fluid behind or external to 
the orifloe. These changes take the form of slight Swellings 
and contractions, which become more pronounced as the fluid 
triivqls away from the orifice, and finally cause the jet to break 
or become discontinuous at a distance which depends upon the 
intenaity of the initial disturbances. At any twint within the 
continuotts portion of the jet the successive swellings and expan¬ 
sion^ represent both the form and the relative intensities of 
vibrations impres cd upon the orifice, and the jet is therefore 
capable of reproducing very com|>lex sounds, such as those of 
speech and music. A vibrating jet of air does tmt, however, 
emit sound when it ptays into flree air, or into the wide end of a 


tube communicating it plays a 

very jrmn// orifice in (he end ofw lienHng tube, i(Mid snunns WfWjT 
result. This reproduction is most intense whin the haaim' 
orifice is placed in the axis of the jet, just wkhiii the br^ldM 
point, but becomes gradual^ feebler as the beating orlfitd ts 
moved towards the jet nrince or out bf the Bob St its axis. 
Beyond the breaking point the sounds from the Jet at first boCbtM 
confused, and finally are lost. A jet of gas, tike a liquid 
only vibrates so as to priiduce its normal tone when it strutCt 
upon some obstacle which serves to diflhse the disturbances dite 
to impact, or throw them back upon the orifice. The vibrations 
of an air jet are also loudly r^roduced as sound when It Is 
directed against a small flame below the apex of the blue sone# 
Liquid jets are but slightly sensitive to aerial sounddntpalses, 
but become highly sen-itive when the jet tube is rigidly attached 
to a sound-board. 'J'he vibrations of a jet so mounted are beat 
perceived as sound when the stream strikes npoh a rubber mem¬ 
brane tied over the end of a narrow tube which communicates 
with the e.ar. For accurate reproduction of speech and sounds 
in general the jets should be at such a pressure as to respond 
visibly to a note of about 4000 vibrations per second ; and the 
membi'arre should be at such a distance frotn the orifice that the 
jet never breaks or becomes discontinuous nl>ove its surface. The 
vibrations of very fine jets of any conducting liquid become 
loudly audible when a portion of the jet, or the *^nnppe*’ 
formed when it strikes upon a flat surface, is included In 
circuit with a battery and a telephone. This may be accom¬ 
plished by letting the jet impinge on the end of an ebonite rod, 
through the centre of which pa'ses a platinum uirt; the upper 
end of the rod i' surrounded by a short tube ‘-r ring of platinum, 
the upper margin of which forms a continuous, slightly convex 
.surface with the exposed end of the central wire and the ebonite. 
The wire and ring form the terminals of the circuit which is 
completes! through the '* nappe.*’ Distilled water containing 
1/300 of its volume of pure sulphuric acid is recommended as 
the jet liquid, fhe author advances a new theory to acenmt 
for the growth of the vibratory changes in liquid and gaseous 
jets.—On some thermo-dynamical relations, part 5, by Prof. 
W. Ramsay and Dr. S. V^oung. In parts i and 2 of this series 
of p.ipers it was shown that the ratio of the absolute tempera¬ 
tures of any two boilies corresponding to a given vaiwur-pres^ure 
bears a simple relation to the ratio at any other pressure, which 
may be expressed by the equation A** A* +<*(/''-/); where 
A** and A* are the two ratios, r is a constant, and and / the 
temperatures of one of the two bodies. The determination by 
Schumann (Pifgi’-. Anru^ N.F. I2, 46) of the vapours of methyl- 
formate and twenty-seven homologous ethers mode it imssible 
to compare the vapour-pressures of a large number of bodies be¬ 
longing to the same class. It was found that when the ethers 
were compared with ethyl acetate, which was taken as the 
standard, in every case <: » o, and therefore ^ Jt. Tha 
temperatures corresjjonding to the three pressures 26.1, 760, and 
1300 mm. are given by Schumann. I'aking the niean value of 
A’ for those pressures as correct, and recalculating the tempera¬ 
tures, the greatest difference between the found and recalculated 
temperatures is o“7 C. T'he vapour-pressures of water or any 
one of the ethers being accurat ly known, St U snfficiexit to 
determine the boiling-point of any ether belonging to this claw, 
in order to construct its vapour-prossure curve. The absolute 
teraj^ernturcs corresmnding to the pressnreii 200 and 1300 
for any ether are ’^795/ and I *0488^, where / is the boiUng- 
point at normal pressure in absolute temperature.—A grH-iTdn 
slide-rule by Mr. Stanley, designed by ^fr. Thachcr, Vlw 
explained by Mr. C. V. Boy*. It was equivalent to a slide 
60 feet long, and performed multiplication and division i^ith an 
error not exceeding the 1/40,000 part.—Specimens of safety 
explosives and their results in shattering blocks of lead were 
exhibited by H. Sprengel, 

Geological Society, May I*.—Prof J. W. Judd, 
President, Tn the chair.—Matthew Blair was elected a FeBow^ 
and Prof, H. Rosenbusch, of Heidelberg, a Foreign Corre* 
spondentof the Society.—The following, commumcatidna we^: 
readOn the maxilla of Ignanodon, by J. W, Hulk^ 

—Notes on the distribution nf the Ostrava t'he 

feroufi formations of the Britid^ Isles, by Prof, T. Import Jbnee; 

F. R.S., and J. W. Kirkby, Although aB ^ Oatmebda nf ^ 

Carboniferous formaiioma am not yet desoribedi there nw tm 

species and notaPlc varktjea known, bel^n^glng jtO 

genera of nine A^t ttvenly:Aya of 

yet described, but the btiRodtkeedibto 
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thiAr ft fuBftr idea nf tbe value ^ this manifold 

Cruat^tfpoftft^up. In Iho first pUoe they referred to the classifi- 
of the'Carhoolferou^ strata in ScotUnd aod in England, 
ft0oofding to the boat ii^erencesi taking in auccession ** Scot- 
VV^t/* ^^ Sootlftnd East,” ** England North, with the We 
**'£ftgtaiMl Cwttral and South, with South Wales,” 
as , aev^l districts from which th y have ubtained good 
grOa^ of CHlrftOoda frotn dlderent members of the Carbonl- 
imus sene;. In Fife the lowest local Carboniferous strata 
contain sudtrct*a*aj higher up come in Carhnia 

C. Aan^'manaf Bairdia nitida^ and LtperdUia Okeni; 
the last, accompanieil by other species, occurs throughout this 
lowest Serieii, in which the record is more complete than in 
Midlothian and Linlithgowshire, where the same species alao 
ocenr* In Dumfriesshire and Ayrshire Okeni and L. subrecta 
have Ixsen found in beds even lower than the above-mentioned, 
and ard therefore probably the oldest Carboniferous Ostracoda ; 
otbet species accompany them higher up, and in Roxburghshire 
BOftiO localities of the Carboniferous Sandstone series arc very rich 
inspccietf. The Carboniferous Limestone series of South-West Scot¬ 
land has l>een highly productive of Ostracoda, particularly the 
shales of the lower b.ds ; thirty-six species arc common or charac¬ 
teristic. The nddclle or coal-bearing i>orlion has yielded but 
few, chiefly younp wo, one Beyrichia, C fabulins^ and 
C. HaHkiniana* The Upper Limestone gronj^ contains many 
recufients from below ana a few others, including Yi^un^ia recti* 
dorsalis (MS.). The Millstone Grit equivalcott, have no Ostra- 
coda, but the overlying Coal-measures arc rich in CarbonicCy 
with a few others, such as Cypridina radiata. A great variety 
of genera and species come from beds at or near the base of the 
Scar Limestone and its equivalents in North Lancashire, West¬ 
moreland, Cumberland, and Northumberland. The calcareous 
shales of the Yoredale series have several interciting forms, 
including concimta none from the Millstone 

Grit. The Lower Coal-measures give Beyruhia anuata and 
Carb\>nU^ sp. The middle beds have B, anmta and Carbmia 
fabuUna^ common ; rarer, C, Kankiniamy C. set'a^fSy C. saslpctlusy 
C. Wardian a (MS.), and Ph'domedcs elongaia. In ihe Upper 
Coal-measures B. subarcuata reappears; and in the Spirorhis* 
limestone LeperdiUa infiata is the latest Carboniferous O.ntracod 
in England. In Northamptonshire the deep Gayton boring (at 
730 feet) has given Kirkhya variahihsy K. pii atay Bythihyptis 
suhlnnaiiiy Macrocypris yonesiana^ Cyike elh extaberatay and C. 
atttnuatay all but one belonging to the Lower Carboniferous 
series. In Salop, South Wales, and Somerset the Carboni¬ 
ferous Limestone has yielded several good species of LiperdBsay 
Kt^rkbyty Moot my BythoevpriSy Bairdiay &c. Caid^onia A^nesmiX 
C* Evelinm belong to the South Welsh Coal-measures. The 
distribution of the Carboniferous Ostracoda in Ireland requires 
further work ; but the Lower Carboniferous Shales and the 
Mountain Limestone near Cork and eLewherc are very rich, ns 
are also some parts of the latter in the Isle of Nfan. 1 ne Ostra¬ 
coda of the Permian Formation were then treated of in relation 
to their Carboniferous allies, and the range of the British 
Carboniferous Ostracods in Europe and North America was 
noticed in some detail. The results of the examination were 
shown in two extensive tables.—Note on some Vertebrata of the 
Hed Crag, by R. Lydekker, F.G.S. Tnis communication con¬ 
tained briefly the results of a re-examination of the specimens 
from the bone^bed of the Red Crag in the British and Ipswich 
Museums, a series of casts from the latter having been added to 
the former. The forms noticed were Ityisna striatay with which 
H* and /y. arvememk were considered prol>ably 

identical, Mmtodan^ of which the author thought three species— 
M, arv.mtnsisy M. lon^irosirUi and A/, bonani were repre¬ 
sent^ ; SuSy of which two forms, the larger probably S. ery- 
kmnihms or S* antiquus. the smaller S- pdlaochosrusy had been 
detected ; a Tapir, which was probably Tapirus arvertunsis or 
T. rather than T. prhem ; Hi^anon gi'aciU; a Bhino* 

referable to the hornless A*, inchivus rather than to B, 
Hl^dUfimchpHy though the latter probably also occurred; and 
ft IpeeiMi of AJjafttrasa represented by a right tarso- 

ftnd we asftoclftted proximal phatan^al bpne of the 
fourth Pfelitiooene succession in the Trent Bdsift, by 

Hi The be Is of ibe lowest division were 

frism those of the middle and upper by the absence 
OM# l^leistooetoi i Early feiminO 
Qttgiisose liJiddfe Fenblne Boaider^OJay i 
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River-alluvium, Later Pennine Boulder-clay. Each of the 
sepaftte stages was then described separately, with details of 
exposures and sections throughout the area.—On the cxisteuce 
of a submarine Triassic outlier in the English Chainel off the 
Lixard, by R. N. Worth* F.G.S. 

Anthropological InatUute, May 25.—Francis Galton^ 
F.R.S., President, in the chair,—Mr. R^inald Stuart Poole 
read a paper on the ancient Egyptian classiheation of the races 
of man. This was defined by the famous subject of the four 
races in the tombs of the kings at Thel>e-s (u. c. 1400 1200). 
The types were (i) Egyptian, red ; (2) Shcmite, yellow ; (3) 
Libyan, while; (4) Negro, black. By comparis:>n with monu¬ 
ments of the s.'ime period and of a somewhat earlier date, the 
first race, clearly an intermediate type, was seen to comprehend 
the Phcenicians, the Egyptians, and the people of Arabia Felix 
with the opposite coast. The Libyan race indiidoJ an aquiline 
type, with marked supra-orbital rulges and receding foreheads, 
a-> well as a straight-nosed type. Thes; two types inhabited the 
south coast of the Mediterrauean. and some of the islands. 
The Negro race included the Negro and Nubian types. The 
Hiltites and Hyksos, or shepherd-*, were as yet unclasye<L Prof. 
Flower pointed out the resemblance of the aquiline Liljyan 
type to that of the Neanderthal crania, and the oldest European 
type, and saw in the Ilyksos head dUtiiictly Mongolian cha¬ 
racters. These two points are of the highest consequence in 
historical anthropology.—Mr, C. W. Kosset exhibited a large 
collection of photographs and other objects of ethnological 
interest from tne Maldivc Islands and Ceylon. 

Paris 

Academy of Sciences, May 31.—M. Jurien de la Graviiirc, 
President, in the chair.—Observations of the small planets made 
with the large meridian instrument at the Paris Obvervaloiy 
during the first quarter of the year 1R86, Vjy M Mouchez.—Note 
on a new general method of detci mining directly the absolute 
value of refraction at all degrees of altitude, by M. La*wy. 
This U a further development and more g neral application of 
the author's recent coaimunicali )n on the means of oeierniining 
some absolute values of refraction with a sufiicient degree of 
accuracy.—Researches on the densities of liquefied cases and of 
their saturated vapours, by MM. I.. Cailletet and Mathias. In 
this memoir the authors’ studies are limited to the jirotoxide of 
nitrogen, ethylene, and carbonic acid. It is shown that at the 
critical point the density of the fluid is equal to that of its 
vapour, whence a practical means of dclciminiiig graphically 
the density at the critical point when the critical temperature is 
known. It is also shown that the expansion of the liquefied gas 
is greater than that of the gas itself. The method > here described 
are applicable to nil gases whose critical point is higher than the 
freezing-point of mercury.—On MM. Albert A. Michelson and 
Edward W. MorWs recent experiments to ascertain the influ¬ 
ence of motion of the medium on the velocity of light (American 
Journal of Scienccy May 1886), by M. A. Cornu The author 
briefly dcscril^es the American physicists* experiments, which 
show that the result announced by Fizeau in 1851 is essentially 
correct, and that the luminiferous ether is entirely unaflected by 
the motion of the matter which it permeates. At the conclusioni 
of the paper M. Fizeau took occasion lo remark that he had 
never ceased to prosecute hLs studies on the nature and properties 
of the ether, and hoped soon to announce the existence of a pecu¬ 
liar variation in the magnetic force of magnets apparently in rela¬ 
tion with the direction of the enrth *3 motion thnjugh space, and 
calculated to throw great light on the immobility of the ether 
and its relitions to ponderable matter.—'On an arctangent to the 
solar halo of 46“, observed on May 30, by M. A. Cornu. Qf 
the numerous halos observed during Inst month this is described 
as the most remarkable. It was visible towards 5 p.m, under 
the form of an extremely vivid iridescent arc concentric with the 
zenith at a distance of is“ 10 20'* in a circular sphere of from fio* 
to 8o“, The ftutlmr qonsidi'r.s that from the systematic oliserva- 
liosof these phenomena some valuable data might be obtained 
regarding the condition and movements of the upper atmo¬ 
spheric currents, Which would be useful in weather forecasting* 
—On the heats of combustion and of formation of the solid 
cftrburets of hydrogen, by MM. Berthelot and Vieille. The 
method auftounoed oy the aulhors tw > years ago for measuring 
4 h« heat of combustl^of the lived ovhut slightly volatile organic 
oompnhndli is here to <he study of naphthaline, act- 

nsi^|aft»anthxiu^^ ph^^ dibenzyl, and some other 







«hos«n on purpote with a view to detemming certain 
Iteiie^ relations. *~Oq the ammonia present in the gronnd i a 
rj^iy to MM< BertMot and Andr^« by M. Th. Schhesing. 
Tne pblnis in dispute are re-stated, and the author deals fulT^ 
with the chief objections urged by MM. Betthelot and Andre 
against bis view that generally speaking the ammonia passes 
from the atmosphere to the earth.—Note accompanying M. 
Siiveatri's report on the eruption of Mount Etna on May iS and 
in, by M* Oaubr^e. is noticed that the present lava-stream, 
like that of 1883, flows from the crevasse which was opened on 
the flank of the volcano in the direction from north-cast to south¬ 
west ill the year 1875. But it rises at an elevation of about 
1400 metres some 7 kilometres above the town of Nicolosi, 
which has thus so far escaped destruction.—On the influcuce of 
magnesia on Portland cements, by M. G. Lechartier, The 
author's extensive researches amongst public buildings and struc¬ 
tures of all sorts fully confirm the conclusion already arrived at 
by Rivot regaifding the destructive efTecls of the magnesia 
present in these cements. The more they are exposed to the 
direct action of water, the more rapid is the process of decay.— 
Observations of the new comet Brooks III., made at the Obser¬ 
vatory of Nice with the Gautier equatorial, by M. Charlois.— 
Note on the theoretic calculation of the composition of vapoui's, 
their coefficients of expansion, and vaporising heats, by M. M. 
Langlois. The formulas which in the author"s theory give the 
specific heat.s of the gases or vapours are as under :— 
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appt'oicimat^ly determined about ^ pt bdbw like 
reality.—Fresh obser^tions on the Jtttme hjy M. 

Stan. Meunier. Several forms of these eUtiotts fbml! 
vestiges are described, tending more and more to show that they 
are of organic or^in, and not merely antmat fo^Hprihts.-^n 
the existence of the X^wer Kpeene formation in t£e Chalosse 
district, and on the positimt of the 19os d'Arroa strata, by HM. 
Jacquot and Munier-Chalmas* 


BOOKS AND PAMPHLETS RBCBIVBD 
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where a is the coefficient of expansion of the vapour, F the 
volume occupied by 1 kilogramme of this vapour untler the 
pressure f. The complete theory will be explained at the next 
Congress of the French Association at Nancy.—On the diffusion 
of heat and physical isomorphism, by M. L. Godard, The 
property of being athermochroic, hitherto supposed to be pecu¬ 
liar to pure comrrton salt and sylrine (natural chloride of potas¬ 
sium), is shown to be also characteristic of the isomorphous and 
anhydrous chlorides, bromides, and iodides. These substances 
have the name chemical formula and crystallise in the same 
S3rstem, and thus is once more confirmed the analogy presented 
by the physical propertie.s of isomorphous bodies.—Law of the 
juroduct corresponding to (he maximum of useful work in an 
eiectric distribution, by M. Vaschy, It is shown that Jacobi’.? 
law (product — i) is inapplicable to the case of a dynamo- 
generator whose electromotor force Is a function of the current 
traversing it.—On Ihc cyclonic whirlwind of May 12 : influence 
of the Guadarama mountain-range on its progress through the 
Iberian peninsula (second note), by M. A. F. Nogues. The 
fresh impuUe given to this Atlantic cyclone by contact with the 
cold dry upland currents in the neighlxiurhood of Madrid show 
that under special conditions the central Spanish plateau may be 
compared to certain tropical regions, producing in Spain meteoric 
phenomena analogous to those of the torrid xone.—On the 
neats of combustion of the fatty acids an(\ of some fatty 
substances derived from them, by M. W. Louguinine. Com¬ 
pleting his previous studies on the heat of combustion of the 
fatty acids and their derivatives, the author here treats of 
caprylic, nonylic, lauric, myristic, and palmitic aclda, and of 
the trllaurine and trimyristine glycerines.—On the dissociation of 
the carbonate of lime, by M. H. Lc Chatclicr.—On a new 
ffa8<|K>as body, the oxyflooride of phosphorus, with the formula 
PhFijOa, by M, H, Moissan.—On the direct chloridation of 
methylbenxoyl, by M. H. Gautier.—Action of oxygenated water 
on bensoic acid in the presence of sulphuric acid, by M- Hanriot. 
Having previously shown that oxygenated water reacts on the 
benxemc hydrocarburets in sulphuric solution, transforming 
thatn to phenols and dSphenols, the author here extends this 
Reaction to the aromatic acids, and especially to benzoic add.— 
On jaborine, by MM, Hardy and Calmels.—^Absorption of the 
bicarbonktes of potalsa and lime by the roots of beetroot during 
the flmt year’s growth, and their transformation to orgazdc adds 
in comunaiton with the potasaa and lime'iMiised tmt^oat 
the parts of the plant daring vegetation, by M, H. 

L^lay.—On the superfldal ttaeasnrem<*^nt of the ttodorground 
parts of plantft, by M, Aimd Olrard. A method is proposed by 
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AND OTHER EARTH- 
; MOVEMENTS 

oihtr E^rth^Mmjemenis. By J. Milne. 
** Intentional Scientific Series,” VoL LVI, (London : 
Keilian Paul, Trench, and Co., z8S6.) 

T he object of this work is “to give a systematic 
account of various earth-movements ”: these are 
dassified as (i) Earth-quakes, (2) -Tremors, (3)-Pulsa¬ 
tions, and (4) -Oscillations, which are severally defined 
as (0 sudden or violent, (3) minute, (3) slow, (4) secular 
movements of the ground. The earthquakes occupy 
JOS pp., whilst only 43 pp. are given up to the other three 
motions. After an introduction follows a description 
(13 pp.) of about twenty different kinds of instruments for 
recording earth-movements (seismo-scopes, -meters, and 
-graphs), beginning with an ancient Chinese seismoscope 
(A.D. 136). The constmction of a proper seismq?r<ii/.^ 
which shall record period, amplitude, and direction of 
movements is difficult, the inertia of the moving parts 
masking the earth-movement. A set of tipping columns 
seems to be the simplest seismoscope, and some form of 
pendulum the simplest seismograph: these can be made 
“astatic,” so as to retain any deflected position. Of 
recorders of motion a smoked-glass plate seems the 
simplest. The “Gray and Milne aeiiTOOgraph” is an 
elaborate instfument, recording continuously and simul¬ 
taneously the times, and also the three rectangular 
components, of any displacement. 

The cKplanation of earthquake propagation by waves 
of elastic compression and distortion, shadowed forth by 
Or. T, Young, is fully discussed and illustrated for the 
fenetal reader; ^ibrmcr are compared to sound-waves 
iitipd tim latter to light-waves; unlike these, however, the 
ditiet waves travel die quicker. It appears that about 
sevfih^eigliths of the speed of wave-transit through 
homogeneous rock is lost in actual rocks as found 
in sUh. 


in the Amlfts(p. 34 ^),^ 41 zaveJNi«^ NewZean 

land at yd). 

h4ab^y^/fintai^adudhg4tlttinutes({^ 75). Itocorded 
vibraftion-periods vary from fwo*tenths of a second to ope: 
second, and the amplitude may amount to 1 foot without 
rupture. Some calculations are given of of 

motion of the ground derived fromfidl of buildings oiiid 
projection of copings, caps, dec.: diese ore open to huge 
error from omission of resistance to fracture and of fric¬ 
tion. The conclusions as to the rate of earthquake propa¬ 
gation agree with those derived from the artificial earth¬ 
quakes quoted above. 

The most practically useful chapter is that on effects on 
buildings (a subject recently discussed at the Institudon 
of Civil Engineers), as to which the most important con¬ 
clusions are—(i) local knowledge alone will guide to the 
safest site; thus hills, valleys, plains, hard strata, soft 
strata, &c., are each safe in some, unsafe in other coun¬ 
tries. (2) If the direction of shocks be definite, place the 
blank walls parallel, and the pierced walls perpendicular 
thereto. (3) Openings at different levels in the same wall 
to be Echelonned. (4) Avoid flat arches, or place wood 
lintels over them. (5) Avoid heavy copings, caps, dtc., 
and tall chimneys. (5) Use roofs of low pitch. (7) Struc¬ 
tures of different vibration-period should not be con¬ 
nected. 

Structures of bamboo and timber are seldom injured 
by earthquake-shock directly; earthquakes are only 
indirectly destructive to them through fires (caused by 
the upsetting of lamps) and floods (which sometimes 
follow). 

The earthquake-effects on land are the opening of 
cracks and fissures, with occasional discharge of w^er, 
mud, &c., land-slips, and disturbances of lakes, rivers, &c.; 
also upheavals and depressions of whole tracts : these are 
—with the exception of the last—seldom extensive. The 
chief effect on the ocean is the raising of a great sea- 
wavc, sometimes very large, e.g* 60 feet high at Lisbon 
(i76t), 80 fret at Callao (i 724 )> 2io feet at Lupatka 
(1737). These waves are often more destructive on land 
than the actual shocks ; the influx is usually preceded by 
an outflow, which in fact acts as a warning. One of the 
most remarkable effects is the distance to which these 


Experiments on artificial earthquakes have—as might 
be expected—been few. Only three sets appear to have 
been published. Those by Mr. Mallet (published in 1851) 
weie based on explosions of large masses of powder up 
to la^t^oolbs. Those by General Abbot in America (pub- 
fished in 1876) were based on explosions of from 70 to 
40Plbs. of dynamite. Those by Mr. Milne in Japan, since 
iSfio, ^re on the fall of a ton weight through from 


ro to and on explosions of t to 2 lbs, of dynamite. 

The general conclusions are that the wave-speed is 
^ptidhor ft»r direct than for transverse vibrations, is quicker 
h^rd tton through soft rock, Increases with 
thOckf and decreases with distance. It is 
ibr experiment on the efihet of 
often occifr, and that a 
ftlone is tieeded to 

tlimit to,'to, itoqwicr 






waves are propagated as “ great waves,” eg, right across 
the Pacific. Thus most large earthquakes on the east or 
west coasts of the Pacific produce waves which arc 
recordbfi on the opposite coast about twenty-four hours 
after. From the recorded time of transit of these waves 
and the known distance the average depth of the ocean 
(supposed uniform) can be calculated by RusselFs formula 
« gh ); the calculated depths are generally less than 
the soundings (which err necessarily in excess). 

As to source of earthquakes eight methods are given 
for finding the “epicentrum” or supface-originf and four 
for finding the “ centrum" or etciftal origin, on various 
assumptions: eg, radiation frmn a point (vis. the epi- 
centrum), uniform propagation, homogeneous strata, See. 
Results depending on such doubtful assumptions can only 
be very rude apprOatniUUiona 
As to distribution over the world, it appears probable 
that all>a^.of the world have been shaken at various 
dtnef, but that in the historic period the regions most 
' , ■ H ' 


'dcstive. 0^' 

iftj^itwtifUy ,tbe' P«ctBc border 

ifi outrof a tctikl of oow aotlvevo^ 

wWw ore i^mpagated chSedy^oJbMi/ 

; of earthquakes in time has been irtttch 

dtmaaedf but no perlodjc law either secular, seasonal, or 
diwnal, either for the world in general or for any one 
place, is very clear. 

Alter discussing the synchronism of earthquakes with 
numerous physical phenomena (positions of heavenly 
bodies, states of air, &c.), the causes of earthquakes are 
considered, and the conclusion is drawn that the primary 
causes are probably terrestrial, such as (i) sudden cracks 
consequ^t on over-stretching of the earth’s crust during 
elevation ; (2) explosions of steam ; (3) collapse of hollows 
produced by volcanic ejection and by the continuous 
solution and removal of matter by springs ; (4) change of 
load over large areas due to rise and fall of the tides and 
to changes in air-pressure. 

As to prediction of earthquakes, nothing certain is yet 
known. In many cases there are noticeable changes in 
springs and wells preceding earthquakes. One useful 
warning is, however, obviously possible, viz. the report of 
an actual earthquake on one side of the Pacific could be 
at once telegraphed to the other side, thus giving twenty- 
four hours’ warning of the probable advent of a great sea- 
wave. 

As. to earth-tremori, two curious cases are quoted : (i) 
the e^tra crowds of people in Greenwich Park on public 
holidays cause extra shaking in the Greenwich Observa¬ 
tory instruments; (2) certain delicate observations pro¬ 
jected at Cambridge in 1880-82 proved futile in con¬ 
sequence of the continuous earth-tremors masking the 
delicate effects sought. To these might now be added in 
London the tremors produced by the Underground Rail¬ 
way. Systematic record of earth-tremors (micro-seisino¬ 
graphy) has now been made in Italy in many towns for 
ten years : these tremors appear to be periodic, and to 
be connected with the sun’s and moon’s motions, and 
with the state of the barometer, and to increase before 
earthquakes, so that there is some hope of possibility of 
earthquake prediction from this research. 

The phenomena of earth-pulsations and -oscillations 
quoted are nuracrous and interesting, but space fails to 
enutnerate them. 

The work begins with an earthquake-map, and ends 
with a list (10 pp.) of earthquake-literature. 

This work is well worthy of its place in the Inter¬ 
national Scientific Series, and may be accepted as a 
monograph on its subject by an accomplished seismo¬ 
logist, w^ho, from his residence in Japan, has had ample 
opportunities of studying the actual phenomena. 

Allan Cunningham, Major, R.E. 


FRICTIONAL ELECTRICITY 

Fri^i^nal Electricity. By Thomas P, Trcglohan. (Lon^ 
dipn t Loinginans, Green, and Co,, 1886.) 

T his i$ a lUtle book written for first beginners in the 
etudy qf electricity. On the whole it is satls^ory; 
aithotfgh ^ betray* curious want of Whowle^ or 


•want' of^ jn^grnont ^ \Iflie 

‘ good, 

place instructions aw 

they may make befbre 

I of illuMrating and bring^iti^ bu^ tin the 
I various parts of the subject The 
I pieces of apparatus, such as a boy xj^y make fbr 
' is also described throughout the book and in a 
I of paragraphs at the end; 

I There are, however, certain points to vfhieh we take 
serious exception. First, we cannot regard Mit. Tre* 
globan’s mode of looking at inductive phanomeba as 
correct or satisfactory. For example, speaking of tim 
electrophorus, he says ;—If, while the ccmductot teiltS 
upon the excited cake and is under the inductive acdon 
of it, the upper surface of the conductor be touched by 
the finger, the free negative passes to the earth, asidl an 
equal quantity of positive enters the disk from the eatclt^ 
The same statement is made on the following pa^, so 
that there is no doubt whatever that the statement about 
the equal quantity of positive " is really meant. In the 
diagrams throughout the book too, where dischatfre 
the result of induction is going on two little arrows are 
shown, one marked + and the other , and pointing In 
dissimilar directions. This seems to u$ particularising 
with a vengeance the action of two fiuids. 

On p. 35, under the heading specific inductive capa¬ 
city,’* we are told that “ It was established by Prof Farar 
day that, for an excited body to act upon a conductor by 
induction, some substance must exist between the two 
through which the electricity may be imparted.'’ Shade 
of Faraday I 

At the end of this paragraph, speaking of specific in¬ 
ductive capacity, we are told that dry air is superior to 
moist air in this respect.” We do not think that any 
difierence has been proved to exist between dry air and 
moist air, either as, to induction or as to conduction; 
though there is a common misapprehension (shared by 
the present author, p. 30) of a difference as to thi* latter 
quality. 

The use of the condensing electroscope sOem* to be 
misunderstood by the author. It cannot be uaed in 
the way described for testing “lightly charged bodleii.'* 
Its main use is for testing a weak but continuous 
source. 

There is also an extraordinary paragraph about a white- 
hot iron ball on p. 107, for which the author seems to make 
Prof, Guthrie responsible, and in which the experimenter 
is told to put a white-hot irem b^l on the electroscope m 
order to prove certain statements ! We fear the eillperi- 
menter will not obtain much valuable ihlbrmation firoin 
the experiment; and it is not thte that, with fespec^ to 
the supposed indifference of a white-hot body to eleetrjL 
fication, “ in this it resemble* the ind$f|breiice to 
netism of a wl^ite-hot iron bsMT ' 

A few misprints urn have noticed; Sir : 

Thomson’s name sdicmld be spelled witjsont^a ktokto 
and starch paper is colduied bitte, not 
Putting aside those idbifisaB, 
probably be found itseful to toat^rs 
stage in the Sciehi»';aiid' 
benefit, as weato' 

„piled. ■,■ 
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W. %omig Htm;^<by, A.:L.$. 
V |E 4 Pp. i 6 a (LosKion: Printed niider 

of Her Miuest/s Stationery Ofiicei 
4^ Ke|r Ciar 4 an «4 

'IpfiM is a much enlarged and improved edition of the 
M^bns e^celieiit catalogue of thefw valuable and inter- 
pamtmga The whole collection having been 
f&rim aha as many, as 220 additional paintings 
amlM tw value of the catalc^ue^ as may be supposed, is 
Opnsiderably enhanced, and the more so a$ many of the 
painting^ are the result of ^fiss North’s more recent 
d^vela In such noteworthy countries as the^ Seychelles. 
THe description of each of the pictures, with notes on the 
hnblts and uses of the plants represented, are both inter¬ 
esting and useful, the whole being carefully condensed 
wtthm Reasonable compass, but beyond this the present 
edidon is made doubly useful by the addition of a most 
carefully drawn up list of plants referred to in the cata¬ 
logue^ arranged alphabetically under their natural orders, 


logue^ arranged alphabetically under their natural orders, 
together with the native country of each species. The 
sketch of the “general features of the vegetation of the 
counties visitea^’ is a most valuable addition, each 
country being treated of separately. These are, as Mr. 
Hemsley says, “short paragraphs describing the prominent 
features and i^culiarities of the vegetation of the various 
countries whose floras are illustrated with some degree of 
fulness therein.” Thus, under Chili we have first a 
general description of its position, character, climate, and 
meteorological conditions, followed by notes on the vege¬ 
tation, witn references to the more important genera. 
This part of the book, which forms the introduction, and 
extras to thirty-one pages, will be extremely useful to 
aQ students of geographical botany; indeed the whole 
l^ok has a value besides that of a mere “ guide " to the 
visitor to the gallery. 

We cannot conclude our brief notice of this excellent 
cahdogue without reCeiTing to another important feature 
in this edition, namely, the introduction of a really good 
inap of the worlds showing in red the countries visited by 
Mias North, and in green other floras partially illustrated 
In ^tie co^ection. 

; i^ETT^JiS TO THE ED/TOE 

[f4d deifs ikV Md trs/onn^U fir opinions «r- 

J^OSfid fy his oorrespondmts. Nsiih^ can At undtriakt to 
ar to oorro^fHmd with iht writers ofi njuUd nmnu- 
; Ho HOikt is taktn of anonymous communications. 

Editor ur^pntlp requests corrsspoftdcnts to keep their letters 
ete^orl as possihfe^ The pressure on his space is so /freat 
k is impossiHe otherwise to insure the appearance even 

'^j^mfsmtnUatidns^ interes/irsjt »nd novH faeis.^ 

The Thomson Effect 

agbeds me much satisfaction to find that my statement of 
of the Thomson effect is in the main accepted by Pmf. 

Tho to which i eaUed attention had been copied 
^ electrical .and were in a fair 

recogaition as fendamental principles, 
whith Prof. Tail raises to my statement is 
$6 femude a oorrection for the vanabiUly of one 
W & .^ith tfltnpepatare. This is no valid dbjectian, 

fethbde me to encumber my explanation 
and m mathematioail investigation ' 
The correction thus si^plied 
(x) i» t<^,lhe' effect 


^ equation (s) is t<^, the effect 
rtie electric muteut, 

j A ^ to ihn 


mfe h(^ that be suhate# fer 

'■ferward.” 7 rti^ Tii| 

pot tecreaM WL 7^ Ar¬ 

rant does tend fe &wim % 
and minima, as a vutd ffeiS 
The phrases ^^eleotrieoopvMtion pfheat" and 
of electricity have aorv^ fepir ^ 


new facts, which Would have yedui;ccd for their Ml caj 
long periphrasis} but to retain them an^ longer 4h our t 
is to place a ne^less stumbling-block in tne MW tk 


is to place a ne^less stumbling-block in tne way 0 1 ) 00^0 
and students. 

Let Thomson’s coefficient o (hitherto c^led t|he 
of electricity) be called the Thomsotf cp^ctemt^ and % 
bertt tabulated by Prof. Tait under the heading “.Speejilip 
of Electricity ” (** Heat,” p. i8o) be called 0'*i0is of a 
name which speaks fer itself when the yeaning of a 
electric diagram is understood. The Thomson coettcleq^ wUl 
thus (in the ordinary case) be equal to the absolute temp^atUre 
multiplied ^ the tangent of the slope ; and the amount of rim 
Thomson eflect between two given temperatures w^A be thpr 
difference multiplied by t^ic Thomson coefficient for the ^can 
temperature. 

A good name is wanted for the ordinate of any pohjt in a 
thermo-electric diagram. In the first edition of Units and 
Physical Constants,” being driven to give it some namc> and W 
being able to think of a good one, I employed the naak^hi^ 
term, ** thermo-electric value,” In the forthcoming iraid<m I 
propose to denote it by the more appropriate name. *Vth^fna- 
clectric height.” J. D. gVRREiT 

Belfast, June I2 

Black Rain 

The heaviest shower on record fell yesterday affimoon 
between 6 and j p.m. It began at 6.36, and almost slx-t^t 1 i« 
of an inch fell in the first quarter of an hour. The wind was 
shifting rapidly at the time from north through west to soutlR. 
The water collected was very dark, but not so black as that 
which fell on April 26, 1884- S. J. PerrV 

Stony hurst Observatory, June lo 

Meteor 

Yesterday (Sunday), June 13, at lo.t^p.m., looking 
ward, I saw a ma'^nificent meteor, extremely brilliant, dariii^ 
from southward to northward, at an altitude of about It 

must have been a minute or two in view, ns I had time to stop 
walking and watch it describe a long track. Wh^ it had 
passed the prime vertical it burst intni a shower of sparks 
which, foiling in a second or two, became invisible. The 
colour of the meteor was intense white, with a bluish Huge in 
rear, and only a very slight trail was visible. On exploding 
the light was crimson for an instant, and the sparks were red. 

Should you receive any other notices of this meteor, its height, 
distance, and magnitude may be computed. It seemed to me 
of the diameter ot a cricket-ball. I have never seen so large a 
meteor before, or any describe so long a path. The memorable 
meteor-shower of 1866 (?) exhibited none so large, though pos¬ 
sibly many had longer tracks. You may hear of it flrom the 
North Sea. K. Strachan 

ij, Offord Road, London, N., June 14 


** Arithmetic fox Schools ” 

Mr. Lock is a little loose, not to aay unfair, in the drawing 
of his inferences i I prefer, therefore, to stand by my oyvn 
words. 

(i) When I said "the purely arithmetical port ” (not Pari) of 
the book, I meant what I said, vt/. those sections whore such 
theoretical matters as the finding of the higjiest common factor, 
the extraction of the sqmtre root, &c., are treated of. The possi- 
bilUy of any vendor of Nature drawing the inference which 
Mr. Lock succeeds in drawing, viz. that the book is ei^pressly 
divided into Pore Arithmetic and Practical Arithmetic, is purely a 
ywy trivial matter. 

(a) At j>* xBi the foUpwing oeems.^f 

intMst»the fetefest 0 % jalnclpal.^ This .f asyeae 
aa^t4Xlce of It maybe afondS^^^ 


an toifonoe of it mav be a to 

; Wt if a® 









te emptaliNt. ^ lf« ought to kitow thitt iut6^> 

‘ ■ ' of.^vro vanubl«9» 

^ to Mr. l^o^’e request for other dight ioaccoraeios 
tit;, loaYiftg the tubjeet of intereet, irhM 



ihiM knows that the pmctioal quedtione which come 
leader auch headings ns ^ Simple and Compound Intercity 
Eaichai^, Discount, Stocks, &c., are not questions of adidbrent 
Idnd otrU^fntHca/fyt being all so-called “protxirtion *' questions, 
at^ that no more imjx>rtant fact can be taught to the student of 
arithmetic regarding them. Now here is Mr. Lock's treatment. 
Simple and compound proportion questions are put under the 
headings *' Problems " and *' Complex Problems "—names, by 
the ww, quite illogically chosen and not consistently adhered 
to. Exenange is tacked on to Complex Problems by the 
words, “examples in Exchange can be worked by the above 
methc^ *'—indeed, these words and a worked example consti- 
mte the sum total of information given in the book on this sub¬ 
ject, No one could object to the union here indicated, but 
surely the same is equally true of several of the other subjects 
After Exchange comes a section headed “On Problems concem- 
ktg Time: I., Time and Distance." I'hcse are not problems 
lU the sense previously specified, but belong to the genus of 
examination queRtiuns which concern bodies moving in the 
same path with different speeds. A like remark applies to the 
section which follows, headed “II., Time and Work." Late 
in the day, after Interest, Discount, &c., there appears a chap¬ 
ter ** On the Use of the Term Per So far as it is on 

anything (for it consists of seven or eight lines of introduction, 
three worked and forty-five unworked examples), it is on the cal¬ 
culation of rates of gain and loss. Now all this, one is bound 
to affirm, is strangely illogical, and tends to give a most 
erroneous conception of arithmetic as applied to practical affairs. 
I used‘the ex^ession “slight inaccuracies of thought" in 
referring to such a mode of treatment, because it was impossible 
to be more severe without going into detail, and because it 
aeemed ,imperative to say something against a practice, which 
our examination system fosters, of forming text-books by col¬ 
lecting all the kinds of exercises met with in examination papers 
and separating them into carelessly ticketed groups prefaced by 
a definition or two. The purely arithmetical, and larger, part of 
Mr Lock's book is not of thi < character, and is, especidly ax 
regards the definitions, very carefully prepared; he would con¬ 
siderably enhance the value of the whole by wisely modifying 
the rest in the second edition. The Reviewer 


I THANKyou for your courtesy in permitting me to see the 
rgply of your reviewer to my letter which appeared in Nature 
oTJune 3 (p, 100). That ray letter was written under very ex¬ 
ceptional circumstances will be clear to any one who will take 
the trouble of comparing your reviewer's defence of his criticism 
with the book itself. 1 will, however, with your permission, 
make one or two comments on his reply. 

(1) That a wrong inference was suggested by the words of the 
reviewer is, no doubt, of little consequence, except that it 
affi)rded me a ground for an appeal to you for further Informa- 
tlon. 

(e) Your reviewer did not quote in his review, as he now does, 
my definition of rate of interest; he osketl whether rate of 
interest is totally independent of the time, implying that I 
stated that it was so, and ignoring the fact that tne manner in 
which time is involved in Interest (not in vo/r of interest, 
on which point your reviewer seems a little confosed) is 
gradually explained in the next few pages. Might I ask your 
eviewer whether in Compound Interest the Interest varies ^mply 
oa the Time ? 

<3) In his third paragraph your reviewer gives his answer to 
w request that be shotOd quote verbatim the other instances on 
whirih ne based his unfavourable criticism. There is little or 
aptfeto here for me to answer, except that I am oonqpt^ed, 
Ik towen to myself, to point out the reviewer's own mistakes. 

suggests that Exchange ought logically to be pl|tced 
PietWeen P^pound Interest and Discount. It ;^Id seem 
to remind him that In questions on Ex^ann therb is 
no ho that it U the peculiar niahnor in Which 

tknu is braved, whm distingtriehes Interest and «1 

othhi* t^rbblema inydbiog money. He states tkM J 


which I have . 

stHoaded. It will be c)e«r tp 
“ Problems ** that a Problem ' 

^bletns conoeming t|m^ at 
mi (even supposing yoiir 
points) In Charging me wiff 

the order of my diapters, t . 

in the preface I expressly stktf that 1-.— 

has been avoided as much as ponlble^" but tlmt the mm: In 
which his chapters are taken fnay^ be .varied at the dlebrep^ 
the teacher." For my part I think that the establhM mw of 
subjects is not to be lightly upset, certainly OOt WHhhUt iihoVe 
sound and weighty reasons than those adduced by 
viewer. > ‘ . * 

But besides this your reviewer draurs an unnur tnibreimc, 

I suppose, to mere carelessness. I'he words “ Inverse Interest^ 
appear only as the heading of pp. t$7, tSS, and are obvldudy 
an abbreviation for convenience of printing Of tha Wbrds.^dft 
p. 186, “Inverse questioxu‘on Interest." As far, hoWwvbi^rah 
1 can understand the general effect of your reviewer^ e^plOmP 
tion, his objection to my book seems to be this-Hhai it ffiils ^ 
bring mt6 Ruffioient prominence the fact that the Fiaolloal 
Applications of Arithmetic (which, in accordance with ^Sta* 
blished custom, 1 have collected under the heads of Exchaage, 
i^roblems concerning Time, Interest, Proportional Part, 
really present the same idea under different clrcumstaneesi «x^ 
pressed in different language. I entirely agree with him at to 
the importance of this fact,' and endeavoured, as far as the 
scope and object of my book would allow, to give it dtie pro¬ 
minence. For example, for this reason, it seemed unneceUary 
in Exchange and in tne chapter on Profit and Loss to give more 
than a few words of explanation in addition to the examples 
worked out. JOMH B. 

Oonville and Caius College, June 14 


PASTEUieS RESEARCHES 

I N the cuirent number of the Royal AgHcultuml 
Society's Journal (voL xxL part i) is a full oAd aJbJe 
account of the work of the great French es^riitienter from 
an agricultural and veterinary point or viewi by 
George Fleming. The development of Pasteur's giemtus 
is traced from his early chemical^ researches on &xtro- 
andlaevo-tartratestofermentationsm milkandininalh Tim 
combination of microscopic with chemical modes of inyesti'* 
gation led him to the definite determination of tho papt 
played by living organisms in acetic, butyric^and aljPOlioHc 
fermentations. In these inquiries his own labours;WOW 
almost entirely original, but it must not be 
a few microscopists in England and many th 
were working on the same lines, and contribute fio w 
establishment of the modem doctrine that fennehta4^<Hl 
and putrefaction are both processes dep^dent OH thn 
presence and growth of minute parasitic plants. Pakeu^a 
experimental mvesti^tions led him in two directions-*- 
in one to the establishment of the now accepted of 

biogenesis : that every living thing Is pirna^ g 
living parent; in the other to dtn afmucatiouM 

the /acts ascertained to the monuwture of 
the process of brewii^* - v i 

Ingenuity in devlung egperlmnnU and , 
carrying them to a isaun Mlp^g 

to every successftil inveatigatpr, l^t. ^ 

addition of clear theoretical CHmc^;>diqna with ilcdl w ^ 
useful application of 
it was of Faradav a*^ Afcw outer 
His investigatmn igtotibe 
disease, waa undertaken agudnat hlB 
the urgency of the emjiiieQt ch 
wished to return to tde oWohI i 
and it is 

drawn for^r wM ^ ihto < 

while 
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jltf a aMnmmlal diid 
w VM#. A"| aU but 

tbb itt^benling catastrof^e became a 
1%^ {^lia^abUt and statesman. A dci«atifit 
to; be fet to work in 18651 
rr ebntb^ued afi^Ucacion be had solved the 
d^Vered his country from the incubus on 
It W been well said that Tenner by his 
vaccination saved more lives than Napoleon 
ff^^ilestroyed ; so Pasteur saved France in 186^ from a 
Wgimter .tdbatet^^ Prussian conqueror imposed 
otn ft^ in the following year. 

This brilliant success, which could be neither concealed 
hbr depreciated, led to the successful experimenter 
(bo^ly recovered from an attack of paralysis, which ended 
hie' last laborious research) being called on to devise a 
means of checking the ravages of splenic fever (anthrax) 
atnong horses and cattle. Dr. Fleming gives an interest^ 
account of this terrible scourge, and explains the methods 
adopted by Pasteur to investigate it. He discovered a 
method by which its virus may be “attenuated/* and 
thns used for protective inoculation in the same way as 
vaccination protects against small-pox. This method, 
though often successful, has not proved uniformly so, and 
more must be done before its general efficiency is cs- 
tibliahed. Dr. Fleming refers to the results in Algeria, in 
Prussia, and in Hungary, and to these he might have added 
those obtained by Dr. Koy in Buenos Ayres. 

Ou the other hand, the treatment by inoculation of a 
coatagious disease among poultry (ill-named chal/ra des 
poutes)^ a method which was also discovered by Pasteur, 
appears to be uniformly successful. 

The last investigation of the great French experimenter 
is that upon hydrophobia, which the world is still 
anxiously watching. This also is described by Dr. Flem- 
iM. AVe have kept out readers informed of the progress 
orthis vast practical trial of a scientific mode of treatment 
oil the victim^ of a hopeless malady. Every month brings 
accumulation of evidence on the subject, and we 
hope soon to have the report of the Commission sent from 
Country to ascertain M. Pasteuris precise methods and 
their ^ults. If he should be honoured to be an instru¬ 
ment in the hands of Providence for averting one of the 
moat flocking and terrible diseases to which mankind is 
8td>|oct, the name of Pasteur wilt live as one of the great¬ 
est benefactors of our race* But in any case his work 
*hheady adtieved and its results established form an 
ample title to the admiration and the reverence of all who 
can estimate genius or value its conscientious devotion to 
service of mankind. 


LYCOPODS^ 

attention of the readers of Nature has already 
* ' Issen dij^ed towards recent work on the Lyco- 
ppj^nmeSe by the publication of a risum^ of the researches 
ef Or* Treub, Director of the Botanic Gardens of 
littttenfforg, Java. He is the first botanist who has suc- 
depi^eA is |;Mng a connected account of the prothallus, 
<it^S|and development of the embryo of any 
of Lyicofmdium, and now his first paper, which 
It iljidbi Lf rmnirmw, has been rapidly follow^ by a 
[#0^ Complete successful study of Phlegmona^ 

^ If be ejq^ected that the second paper ^uld be 

of the first, but this U not 
refarddd as one of the most interest- 
^ suggesrivG and luminous tovestiga- 

plants which 

coh^hfue to pass* unddr i^d^Rthe 
PbaeMit^ delaiMi in aecohd 
^ bemrihgi on lOur yiows 



regarding other allied fiomis that it is desirable that at 
least tjhe more striking points should be recorded here* 

Attempts to germmdte the spores of Lycopodium 
Phkgmaria were at first unsuccessful, but after more than 
a year young plants were found oh one of the tree trunks 
on which spores had been sown, and subsequently similar 
young seedlings were found m large numbers in the 
forest like germination of the spores appears to be slowj 
and Dr. Treub is of opinion that the culture of prodialh 
from spores will never be easy, a view which is supported 
by the fact that the oophore is capable of various mooes of 
asexual multiplication; indeed it appears that the majority 
of the prothaiii found owed their origin to this source, and 
not directly to the germination of spores. An autonomous 
existence the prothallus, independent of the fomiation 
of sexual organs, has been demonstrated by Goebel in the 
case of Gymnogramme Uptophylia, and a similar, but still 
more pronounced condition is found in this Lycopod* 
The prothallus grows in the dead external layers of the 
bark of trees; it is as a rule devoid of chlorophyll, imd 
consists of cylindrical branches, covered with absorbing 
hairs. These cylindrical organs branch monopodially, 
the branches being usually formed in aero petal order ; 
they have a terminal growth with two initial cells, each of 
which gives rise to half of the cylindrical organ. It is 
worthy of note that there is a great similarity between 
the structure of this apical men stem and that of the stem 
of the sporophore. In the fully-differentiated parts of the 
prothallus a peripheral tissue one layer of cells in thick¬ 
ness may be distinguished; this gives rise to the rhi^oids* 
The mass of tissue inclosed by this superficial layer, 
though it shows some slight varieties according to the 
mode of development of the branch, never attains any 
high state of differentiation. 

The lateral branches, which are not very numerous, 
take their origin from the peripheral layer, several cells 
taking part in the formation of each. The growth of 
these branches may be long-continued, and it is not 
arrested on the formation of an embryo on another 
branch. By progressive rotting of the older parts 
branches may be separated from one another, ancf this 
constitutes the simplest mode of increase in nutpber of 
individuals But, besides this, two other motles of 
vegetative propagation are known-"(a) by ordinary pro¬ 
pagating organs; these are small ovoid multicellular 
bodies, which originate from single superficial cells, and 
are set free by rupture of their pedicels; (b) by thick- 
walled organs, smaller than the above, which only appear 
on weakly prothaiii: the.se may undergo a period of rest. 
Among the vascular Cryptogams the only organs hitherto 
known of a similar nature to these are those described 
by Cramer ; Dr. Treub is, however, of opinion that a 
truer comparison may be be made to the gemmae of the 
Hepaticse, and especially of Btasia, while in many of their 
general characters, which may be recognised on inspec¬ 
tion of the twenty beautiful plates, the prothaiii of 
JL PhUgmaria show points in common with the oophore 
of certain of the Muscineae. 

The sexual organs of PhUgmaria arc produced on 
the upper surface of the prothallus, and are always 
accompanied by paraphyses, structures which are absent 
in other Vascular Cryptogams, but frequently pre^t in 
the Muscineae, The position of the antheridia is vari¬ 
able ; sometimes they are scattered sinjjfly on the v^e- 
tative branches, sometimes they arc associated in groups, 
and are then often borne on the considerably thickened 
extremities of branches. Their development is similar to 
those while the antherosoids have two cilia, 

and resemble those of The krehegonia have 

a more definite position, and they appear subsequently to 
the antheridiaipn thpse tbkkened extremities of brandies 
which have borne proiect frotn 

the 8dt£sce of the #othaah«i an4 three to five capal 


cells^ vrli% pb 


tlbit h i 

mrahtoni ySm ^taih Muscin^ac; 
lIMl ifiwd if^ l>^ ttui pface to ^tcr upoa tho$«' det^its 
^ ddyti^pi^nt of the embryo, ^vbicb 

such sl^fual success It thust 
refei^ng those who are specially interested 
to the on^inal paper, to state merely the 
ifbost filit^meht facts. * the first place there is a coh- 
mt^raibld dltreience between the development of the 
embryo ifi Z. cemuum^ and that Of L. PkUgmaHd^ while 
In esra£h points the latter corresponds to Selagimlld 
i^ 4 fWisiL Thus the ovum in L. Fhiej^aria divides 
first by h wall perpendicular to the axis of the archc' 
^nium ihto t wo: of these, the cell next the neck becomes 
the eu^pefisor, the other is the mother-cell of the embryo; 
the latfer develops ultimately into a multicellular mass 
arranged in two tiers ; the lower tier forms only the 
mtfsitye ** foot,” while from the upper (/>, that further 
f>cfe the heck of the archegohium) are derived the stem 
and slh^ie cotyledon, and ultimately also the first root. 
The mrae of origin of the root is interesting in connec¬ 
tion with my own recent observations of the exogenous 
<>Ti^n of the root in Phylloglossum. According to Dr. 
Tt’euVi bbsen^ations, the first root of Z, PhUj^maria is at 
first covered by an envelope a single layer of cells in 
thickness, which cannot rightly be regarded as the outer¬ 
most layer of the roOt-cap; accordingly w^ have the 
bare^ possible example of endogenous formation, only a 
step rethoved from the exogenous. These and other 
results 6f the investigation of the de^'elopment of the 
oifibryo df Z. Phlegmaria afford fresh material of the 
^ateat y^ue for comparison, not only with other groups 
of (he Vascular Cryptogams and with the Muscineae, mit 
also with other species of the genus Lycopodium. 

S the full account given of ffie prothaUus provokes 
fliph which Dr. Treub has embodied as follows 
As far as it is possible to judge at present, we 
lie sexual generation of the Lycopods, more cleirly 
tlmti ^IseWhere, Iransitipftal lernis between the great 
oY tne Muscinesc and that of the Vascular Crypto- 
{^'axfis.’^ Somie readers will doubtless call to mind, in 
0hhecfl6h with this^ a striking passage by a well-known 
botafilj^ Prof. Goebel, written a few years ago (Schenck*s 
der Botaniki Sd. ii. p. 401), which runs thus:— 
"WcISlist theii satisj^ ourselves by asserting that the 

S iilf jt^ti^eep the Mos^s and Pteridophyta is the deepest 
i!a( m know in the vegetable kingdom, and bridging it 
bv^f % hypotheses and eitplanations does not make it 
one wEit the less.” 


In this treatise of Dr. Treub we are put in possession 
Of thosb positive observations which, beyond their in- 
trmidO and independent interest, acquire the highest pos¬ 
sible valvie from the fact that they fit into this wide and 
and materially help to fiU it up. Such obser- 
vaiicms', ^d the theoretical considerations which follow 
tbeid, are sure of a hearty welcome among the fellow* 1 
toiihtrymhn of Charles Darwin. 

I cannot close this article without a brieif reference to 
ttejMculi^ case of symbiosis found ih the prothalli of 
PkUgfkaria. Endophytic Fungi have already been 
deimbed prothalli of other species, and here Dr. 
Treub finds the tissues constantly infested by a fungus, 

S one of the Peronosporeae. Us thin filaments 
interior of the cells themselves, but without 
n, the nuclei of the cells remaining hormal, 
frowth of the prothaUus does hot UppeiM: to bh 
Jered by itfe presence^ It would appehr that 
m a case of commensal^ sympibsi^intbe 
ral ; unforturlktely it is imphswble as yet 
ut |he subject thoroughly into but 

^ m pi. 1% & di Ato We 


^ * fendihg, shmy^jpe ^^ j^ 

thd ’first instalment of a' 
results of an exhaustive hurvey 
fisheries from all possiMh poihta df vie#- 
and method of the survey, and the hhtdty of Itf 
and progress, are sketdxM in a priafatttty 
^ncer F. Baird. In i8y0 it arra^d., 

Tenth Census, which is under the direction m 
Francis A. Walker, should co-operate with the/ChwhlSr 
sion of Fish and Fisheries in carrying Out an 
statistical investigation of the nshe^ indoBtrieH^ : 
direction of the whole survey was mtrusted (6 
Brown Goode, Assistant Director of the National 
who had for some years previously devoted a Imge pbrtMv 
of his time and energies to the study of the fiahOxiei. The 
work to be carried out was divided by Mri BroWp GOode 
into seven departments:—(i) Natural history of aqaattc 
products : (2) the fishing grounds ; (3) the fisheritw^ mid 
fishing towns ; (4) apparatus and methods of capturi^ i M 
products of fisheries ; (6) preparation and maOitfactU^ at 
fishery products ; (7) economy of the fisheries. *^e CO* 
operation of every person who had any Special knoWlO^^ 
of the subjects under consideration was secured. 
field-work was so divided that each portion could hi 
assigned to men who were most con^tent froth thdir 
previous experience to undertake it. Tne shad and 
wife fisheries, for example, were assigned to Cotonol 
Marshall MacDonald, the Alaska fisheries to Dr. T, H- 
Bean. 

It was understood from the beginning tlxat the result 
obtained should be set forth in a series of finished repOiti^ 
of which those referring principally to the exploHOd onjaH’^ 
isms, namely, fish and aquatic animals, Should bb 
presented to and published by the F{sh ConmtiOliQbk 
while those dealing with the exploiting organisms, m 
fishermen and manufacturers^ should be the propel^ Of 
the Census Office, 'the expenses of the work have 
! shared between the Commission ai^ the Census. 
reports prepared for the Fish Commisaion being toObtfflky 
for publication in the annual reports, peridlirs^oih 
obtained from the Senate and House Of RepresenCftB'yiil 
to publish them separately. The series wifi be as fdBoWO 
Section t. natural history of useful aqubtit 
two volumes now before us); ii, the fishing groiih^f Bl 
the fishing towns ; iv. the fishermen? v, the appatiiMw ^ 9 ^ 
the fisheries and the fishing vessels and boats; 
fishery industries; vil the preparation of fishery prpaiu^l4 
viii. fish culture and fishery l^islation; ix, statis0cs m 
production, exportation, and importation? x. itdhbte 
fishery ; xi. a catalogue of the usethl and injurious 
animals and plants of North America t xii- a lirt of bo^ 
and papers relating to the fisheries of the Unitbd 
xiiii. a general review of the fisheries, with a 
summar>\ 

The statistical reports prepared for the Cenijns 
are ten in number. The iswtult;* th^y odhtalh bpw 
already partially published 10 Csisus 
statistical tables scattered here and th«re m 
volumej. The pr^ffetory hole golnaudi^^ 
summary of the statistics of the dsMea 
number of perspns ewipbyed in fishery 
I3M36, of srimtD lot^eg4 wtere fibhefrrhd^ Tw 
value of the capHaMnva$ted ^ 


After the pmate^ 
frpm Mr. v 

stated that 
the leading 


* note wh find itolM 
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’ mt di‘a^or^ ^sta^ti^/'inclhiM. Ofn 

H # list of the mitMs ^ko 2mv«f h ^6 
0 f the y^tk. 'ttie number 

iilfift ii^: amcmg tbem are such 

«s *t»tieUm H. Besm^ John A< Ryder, and 

J^’ iphe^i^ )« divided intn five part^: i. mammais ; iL 
iai)^ ^ttachianSj iii. fi^nes; iv. mollusks ; V. 
brajidiM^es^S^ iVo^s, radiates, and sponges. Of the mam- 
IWllP^ and porpoises are desmbed by G. Brown 

Qm^’l eekis ind walruses, by Joel A. Allen, and Henry 
\yh6 contributes a chapter on the life-history 
if tha iitr-se^l; manatees and the Arctic sea-cow, by 
Fb^bric W* True. The reptiles and batracbians are also 
by Mir. True. Mr. Brown Goode is reiponsible for 
^ grater part of the portion dealing with the nshes. The 
|ian on mDUusks cpnaists of two chapters, one on mollusks 
m general, by Ernest Ingersoll; one on the oyster, by John 
A* Fydet. Part V. is the vmrk of Richard Rathbun. 

Twe work of Mr. Brown Goode is always lucid, systcm- 
iTlie, and complete. In his account of the whales and 
pbrj^i^es he does not give technical zoological diagnoses, 
dieBe being, as we have already mention^, intentionally 
omitted throughout the work, but he gives the accepted 
nahne Urith its authorities accurately indicated. He de- 
fkrribea fully, with references to all the literature of the 
subject, the distribution, habits, food, and reproduction of 
aii the species having an economic value. Figures of 
nearly all the ^cies are given ; these are taken from 
various sources, some prepared specially for the present 
srork, some copied fVom the plates of existing zoological 
memoirs. 

A discrepancy occurs between the title of one of the 
figures and the description contained in the text; the 
porpoise sperm whale is stated to have been described by 
Frm. Gill, under the name /Coj^ia Floweri^ while the 
figure given is entitled Oo^dii^ True, the pygmy 

eperm whale. Two sketches illustrating the whale fishery 
are reproduced in Plates 3 and la The account of the 
"tight whales*’ U hot altogether clean It takes some 
Ifkue to find out that the species generally known as the 
^ right Whale ** is Baimna mysticeiu^iy L,, which is the Arctic 
vritiOc, or bowhead ; while the true right whale is Euba- 
l^a. Cope : but the assertion that Ettbalam asarctica, 
Clbpe, is bbt remotely related to Eubala>na biscayensis of 
t^El^tern Atlantic, remains a puzzle. 

Mri; Allen's Work on Ae seals is thoroughly satisfactory, 
#nid |bc hlktoryof the fur-seal at the Pribylov Islands, 
jMveb by Mr. ElKott, contains the results of accurate 
Purina! observation, which has at last elucidated the 
of the p^cdliar and long known habits of this 
The movements of CMorhinus urnnus when 
from its breeding places remain for the present 
liht the teason why it seeks its breeding places 
Wo fmlhny^and the facts of its reproduction—knowledge 
^ Wpeh ia In order that a permanent diminu- 

of the numbers of the animal may be avoided—are 
dto^y set forth in this essay. 

™ of the account of the seals and of 

W are particularly good. Among the 




K it home in the Pribylov 

esHng. 

P the South American i 
s hlitory of the ^inct 
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The note at riiiW <Si Part on 
the food-fishes 1$ a fndohsistent "Wh 
pate the criticism that the bbbk is ^ no ^ ip 
identifying the different kinds af fislu by the ttaaement 
that wc expressly desire that It shall not be,*^ is one 
sentence ; and another is," Most Of out ur^iottabt spedbft 
can be identified by reference to the platta" Wmtt the 
writer evidently iheans to say is that each txmn^ 

tioned is accurately figured and receives Its ooriect 
technical name, so that any one interested in fishes can 
find out the zoological name of his spedmeos from the 
plates, and can read all about range and ecoaotfricai 
while for more deuiled scientific treatment rvferoncemWW 
be made to spedegraphical works in ichthyology. Varibda 
ichthyologists have contributed td this portion Of the work. 
The fishes of the Pacific coast are the special province of 
David S. Jordan, while one or two species, like the CaiH^ 
fornian salmon and the carp, have been allotted to pisci¬ 
culturists specially familiar with them. Many vexed 
cmestlons in the biology of fishes arc discussed by Mr. 
Brown Goode with hi$ usual lucidity and comprehensive'^ 
ness. The pages on the reproduction of the eel, fbr 
example, are very interesting reading, and this is by no 
means a .solitary example. The food-fishes nati|m% take 
up a large portion of the whole work. They occupy more 
tlUn half of the volume of text, extending to tnore than 
Soo pages. In the plates there is one feature which VNK 
have after serious efforts completely failed to understaoil 
< n nearly every plate there is a straight Ihre below each 
figure, apparently intended as some standard of measure^ 
ment; but the meaning of these lines is not explained. 

In his chapter on the mollusks Mr. Ingersoll has not 
always observed the rule strictly followed in the rest Of 
the work of ^ving the authority for each specific name 
used. He ^ves an account of the distribution of thb 
numerous other species of Lameltibranchs used asibod in 
the United States, but gives no description of oystdr-beda. 
In Mr. Ryder’s account of the life-history of the oyster 
there is a great deal of interesting detail about anatomy 
and development, and about the writer’s own experiments 
in oyster-culture, but a general account of the distribution 
of Vstrea virginica is wanting. This is a surprising 
omission, and one much to be regretted. 

Why Mr. Rathbun, even in a work intended for general 
readers, should unite together Echinoderms and Corien- 
terates as Radiates is a question which it wbuki be 
difficult to answer. The name Radiata would require to 
be considered in a history of zoology, but it is impossible 
to justify its use in the classification of animals ter any 
purpose in the present state of science. But this and the 
other slight defects we have pointed out do not make a 
very great reduction in the value and completeness of the 
whole work. The labour spent in its preparation has beeh 
very great, and the result Is a lasting monument to the 
industry and scientific capacity of Mr. Browne Goode ahd 
his numerous fellow workers. 


REMARKS ON THE EGGS OF BRITISH 
MARINE FISHES^ 

T he majority of marine fishes, in regard to toprodue- 
tion, readily range themselves into certain groups 
according to the condition of the eggs on dq>britlon. 
Thus U) a considerable number have delicate pelagic 
ova, which are generally separate, though In the ftw- 
flsh, for Instance, they form gelatinous masses, (b) Otbefs 
are characterised by the deposition of thick-wailed ova, 
cbnfrected together in' more or less firm masses, on dr 
near the bottom, or in special nests, (r) A third ghmp 
fy dfsringhished by 01m which have filamentoes 
prehe^ses bthdheuve mfiiices fqr attachment blbiMlin 
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more delicatCi (^0 A Cburth series have their lai^ge eggs 
iniVdiojted ih dense homy capsules, which either are fixed 
by thmr twisted filaments to marine bodies or find suffi¬ 
cient protection on the extensive sandy fiats where they j 
are deposited, (e) Finally, a few produce living young, , 
this condition ran^g from the well-marked ovo-viviparous 
Z 0 nrc 9 S to the even more complex state in the sharks. 

It would seem, as farhs present observations go, that 
in those fishes which shed their eggs on the bottom, or in 
brood-pouches, the ova are matured simultaneously in the 
ovaries, so that the act of deposition is performed rapidly. 
This is exemplified in the Cottt\ in Agonus (Aspirtophorus)^ 
CyciopUrus^ Liparis^ the herring, and others. In the case 
of fishes with pelagic ova, on the other hand, the ovaries 
mature and shed their contents at intervals, so that the 
process of spawning occupies a period of greater or less 
duration. 

There is little difficulty in the case of the pelagic ova of 
our shores, such as those of the cod, haddock, whiting, 
bib, ling, rockling, gurnard, and others in artificially im¬ 
pregnating and hatching them, even from fishes that have 
been dead for some hours. The mortality, however, from 
excessive cold and heat is very considerable in a marine 
laboratory, since the limited quantities of sea-water con¬ 
tained in vessels a foot or even a yard or two across are 
much more subject to such influences than the vast body 
of water in the sea. It has to be borne in mind also that 
the sea-water usually employed in such researches is 
shore-water,and liable to considerable contamination from 
the estuaries of rivers and streams—besides other im¬ 
purities. The difference, indeed, between such water and 
that of the open sea was illustrated in 1S84 (Naturt?, voL 
xxxi. p. 536), when the pelagic ova of the cod could be 
more successfully hatched in the large glass vessels 
(** drop " bottles) in which they were conveyed from the 
fishing-ground without change, than in the ordinary water 
dipped from the shore and frequently renewed. In like 
manner eggs of plaice fertilised on the same ground this 
year (for which 1 have to thank Capt. Bum, of St. 
Andrews) were conveyed quite safely, even after a week’s 
vicissitudes in a stoneware jar amongst sea-water— lightly 
tied over with “cheese” cloth. During the late winter 
ova of various kinds suffered severely, however, and the 
effects of such changes of temperature on the embryos 
were even more pronounced. 

The first series of eggs of the haddock were fertilised 
on the 15th, and the second on the l6th of February,but 
the rigorous weather proved ultimately fatal to both. 
The earlier stages proceeded satisfactonly, but the water 
in the vessels by and by was frozen on the surface 
—sofrish fiakes of ice forming a thick coating—on which 
many of the ova were elevated. No sooner was this ice 
broken than all or almost all the ova were observed to 
present the whitish patch and sink to the bottom. Some 
of those which had floated in mid-water or under the 
trickle from the supply pipe escaped destruction* but in a 
few days they also succumbed ^ter a night of unusual 
severity, and after the embryos had been outlined. On 
the other hand, a few ova carelessly thrown at the same 
period into a small vessel of sea-water in the window of 
a library escaped injury and developed quickly, though the 
water remained unchanged. 

In the sea the danger from such extreme cold would be 
minimised, since these pelagic eggs in winter and spring 
do not float quite at the surface, but always some distance 
hepeatfa it* 

Under the same circumstances in the laboratory the 
intense frost proved faul to many adult viviparous blennies 
and Montagu’s suckers, though only the surface of the 
sea^water in the large glass vessels was coated with the 
^ sofriah fhikes of ice. The fluid in the ovaries of the 
pregnant examples of the former was froKen intoe solid 
mass, as was also the liquid in the urinary blazer, y^t 
the animals were surrounded in all cases bv sea-water* 


th the Heport to H.M. Trawhfig 

refisFcnce was made to the atatemehi^ W 
Agassiz Avmk^ ArU and 

p. 289, 1883} that the ova of several specie^ irf 
float In his recent beautifril jni^moir cdotjif 
man {Mem. Mus, Comp. Zo^L xtv, pan i. i$ll 5 )j,ht 
returns to the subject-giving figures and desenptions 6f 
the ova of the so-call^ Qmus grmdemdiC^$<iXLm^ mA 
Val., which he found in a pelagic condition abundantly 
during the summer months, especially jn }uly. ^be 
authors, indeed, appear to have met with ihe ova only on 
the surface of the sea, and do not seem to have identi¬ 
fied them with those in the Ovary of the species indicated* 
which in our country is suppos^ to be only a variety,m 
Coitus scorpius^ L. U nless, therefore, the Cattui 
dicus^ C. and V., of Prof. Agassiz, is a form very different^ 
there is room for doubt in regard to this interpretatiop of 
its oviposit!on. 

The spawning of the Coiii in this country wholly 
diveiges. Instead of the issue of the eggs in detachment^ 
as in most fishes with pelagic eggs, the ovaries of ^ 
CotH become distended at the breeding-season with ripe 
eggs of a uniform size, which are generally deposited xn 
a mass at once—^along with a transparent mucous secre¬ 
tion. When ejected into the water the eggs adhere to¬ 
gether, but at first they can hardly be lifted on account of 
the soft and yielding nature of the connecting mediun^, 
chough they do not readily separate. In a few hours the 
hardening of the connecting medium and the e^-capsuies 
stiffen the outer layers of eggs, but the central region is 
still soft. The process of hardening is thus somewhat 
slow, and apparently depends on free contact with sea¬ 
water. Theseeggs arecomparati vely largeand thick-walled, 
as well as slow in development, the embryo being ushered 
into the world in a much more highly organised condi¬ 
tion than in the embryos from pelagic eggs. There is, 
indeed, little resemblance between Agassiz’s form and t^ 
young Coitus^ which is considerably larger, is variegated 
with much pigment, has rudimentary lamellae (papiUse) on 
the branchial arches, complex circulatory or^^ns, and a 
small yolk-sac possessing a single large oit-globule ; ai^ 
it shoots upward into the surrounding water tike the 
young Liparis and CvdotUrus. 

While the newly-hatched Coitus therefore greatly sur¬ 
passes Agassiz’s type in complexity, there are cett^ 
marine forms, eg. Amrrhichas^ which as greatly ^ur|>a^ 
Cctius. This will be evident when it is mentioned that 
the strongest embryos of the wolf-fish are much more 
highly developed on their escape from the egg than t^e 
salmon is for a week or two subsequently* Artjifi^al 
stocking of the sea with the valuable food-fishes, such as 
the cod and haddock, would have been comparatively oa^ 
if their ova and embryos bad been as readily hsmdihd 
and reared. However, since a noteworthy iherCiSise in 
tenacity has been observed in certain forms as sboti as 
the yolk-sac has been absorbed, there is room in this 
respect for further investigation. 


TJ/£: HONG KONG METEOROLOGiCAJL 
OBSERVATORY^ 

"'r HIS first-class meteorological observatory was ercdted 
* in 1883, and the regular work of observing h&|;an 
on January i, 1884. Weather Reports appear 
and we have now before us the observations and 
Mr. Doberck and bis staff for the first two 
the first two months the work was resonoted to: %e- 
observations,but tbjio was' 

ing the barograph, thermpgrapl^ 
graph, and sanAhine reefer, wbidi 
in use at Kgw.f had W psjiptF 
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inclu 40 a cwtdnacm? Iiourly record of the mpre 
the climate tsf HdngrKonf.^ The 
I erected on the fxmtnsula Kaulungi focing 
>ur, en the top of Mount Elgin^ a amall eminence 
riidhg fino^ plain to a height of about no feet above 
nbto sea^level. It may also be noted that the ground 
b<^' carefully turfed where the instrumentd are 
In addition to the usual tabulations and their 
the Monthly Report gives a carefully observed 
%oi ^ ncm^instrumental phenomena, such as dew, fog, 
t^ttiinua) visibility, halos, and thunderstorms. 

The results show that the amplitude of the daily range 
olihe barometer is greatest from November to February, 
u'hea the rainfall is least and the air driest, the mean 
diilbience during these four months between the morning 
maudmum and afternoon minimum amounting to 0*102 
btcb. On the other hand» the mean of the four months 
from June to September, when the monthly rainfall nearly 
equals 12 inches, only amounts to 0069 inch. The 
dithnal range of temperature is small, being for the year 
only 5®'5, the maximum, 7®*2, occurring in December, and 
the minimum, 4.*’o, in February. The daily minimum occurs 
at all seasons shortly before sunrise, and the maximum from 
! to 3 p.m. during the dry season, but an hour later during 
the wee season. The hourly means for the tension of the 
aqueous vapour are very interesting, as showing very 
dearly for those months when the sunshine is daily prac¬ 
tically constant and the air relatively dry a minimum 
period during the hottest hours of the day; whereas when 
the sunshine is much interrupted, the rainfall frequent, 
and the air moist, the ^aily maximum tension occurs at 
these hours. 

For the twelve months beginning March 1884, the 
greatest amount of sunshine was from noon to 2 p.m., 
and the least from 4 to 5 p.m., the former being per hour 
nealriy double the latter. During the 22 months the 
greatest monthly number of hours of sunshine for any hour 
of the day was 26*4 hours from 9 to 10 a.m. of October 
1884 out of a possible 31 hours. From midnight to noon 
the mean monthly rainfall has been 4*98 inches, but from 
noon to midnight the amount has only been 273 inches. 
The four consecutive hours of largest rainfall arc from 5 
to 9 a.m., amounting to 1*91 inch, and the four consecutive 
houn of least rainfall from 8 p.m. to midnight amounting 
only to 076 inch, or considerably less than half the former 
time of the day. The diurnal period of the rainfall of 
Hong Kong is remarkable as showing the maximum fall 
4tirhig the period of rising temperature, and the minimum 
wh^ temperature is rapidly falling, the amounts for the 
isix hours ending noon being 2*66 inches, and for the six 
hbpris ending midnight 1*34 inch. Future observations 
will doubtless modify in some degree the curve of daily 
tginlall, but from the general accordance of the fall of the 
individual months with what is indicated above, it is not 
likj^ that the change of the curve will be very material. 

daily curves for the winds, both as regards velocity 
and dit^ction, are very decided. The dally curve for 
wind velocity has, for Hong Kong, owing to its peculiar 
ppiitSon reference to' the island and the continent, 
peculiar features of its own. Thus for the year the maxi- 
Vdedty extends from 10 a.m. to 2 p.m., the means 
for these four hours being the same, while the minimum 
vel^ty extends from 6 to 10 p,m., the hour of least 
l^ng from 7 to 6 p.m. From midnight the 
to thq daily maximum at 10 am. The month 
of wind is March, and of least August, 
in the former month being nearly 
jheia^ As r^jards direction the wmd is about 

in the summer season. 

^ Ww. the yeifr, tw direction is £. 3^ S., and 

j’^N.atmi^igbttoE, ij^S. 
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half the whole, was east wind. The least frequent wind 
is N.W,. which showed only 2053 miles. 

At a distance of almut two miles from the Observatory 
an important station has been established on Victoria 
Peak, at which observations are made at to a.m. and at 
4 and 10 p.m., and the results are published /W ixtemo in 
the Monthly Report. The height of this station is 1823 
feet above sea-level. These two almost contiguous 
stations, the higher being on a peak and the lower also 
on an eminence sloping directly down to the sea, form an 
admirable pair of stations for furnishing, in the best pro¬ 
curable form, the observational data necessary for some 
of the more important physical inquiries of meteorology. 
So far as we are aware, no pair of stations can be placed 
side by side with Hong Kong Observatory and Victoria 
Peak as aHbrding the data for the ph)'sica) inquiries re¬ 
ferred to, except Ben Nevis Observatory and the station 
at Fort William. 

Of these inquiries the important practical question of 
the rate of decrease of temperature with height may be 
cited as an example. The remarkable suitability of these 
two groups of stations for advancing this inquiry lies in 
the circumstance that in each case the upper station is 
situated on a true peak, thus reducing to a minimum the 
induence of the land in changing the temperature of the 
winds before arriving at the Observatory ; and that the 
lower station is on a rising ground near the sea and 
sloping down to it, thus minimising the disturbing effects 
of radiation. At Hong Kong the rate of decrease of 
temperature with height is for 261 feet in winter ; 347 
feet in spring ; 262 feet in summer; 254 feet in autumn ; 
and 281 feet for the year. At Ben Nevis the rates are for 
the seasons 279, 251, 268, and 290 feet, and for the year 
270 feet—the results being thus closely accordant. On 
the other hand, such a pair of stations as Obirgipfel in 
Austria, on a peak 6706 feet high, and the neigl^ouring 
station at Klagenfurt, 1437 feet high, cannot furnish the 
data necessary to this inquiry owing to the circumstance 
that the lower station is situated in a deep valley. The 
result is that in January the.difference of the mean tem¬ 
peratures of the two stations is less than l**. although the 
one is 5269 feet higher than the other ; whereas in May 
the difference of their mean temperatures is 22®‘o. 

It is earnestly hoped that the publication extenso of 
the hourly observations at Hong Kong will not be limited 
to ten years, as seems to be hinted at in the Report, but 
that the meteorological observations and their publi¬ 
cation will be made a permanent part of the work of the 
Observatory. The unique position of Hong Kong with 
respect to the great continent of Asia and its meteorology 
will no doubt secure this object. 


CHOLERA IN ITS RELATION TO WATER- 
SUPPLY 

T he epidemic of Asiatic cholera, which has been 
raging in Spain during the last two years, and which 
appears even yet to be lurking in some portions of that 
peninsula, has furnished some interesting data as regards 
Its connection with water-supply, to which it would be 
wise in us to direct our attention, not only from the inter¬ 
esting nature of the facts as such, but also because it is 
not improbable that ere the disease quits Europe it may 
visit our own shores. 

Broadly speaking, it would appear that in Spain this 
formidable disease never became truly epidemic or dan¬ 
gerous in any city in which there was a pure and good 
supply of water, and proper means were taken to guard 
a^mst the sources being polluted by any of the specific 
choleraic poison. 

In support of this idea I would desire to call attention 
to the cittes cd Toledo, Seville, Malaga, and Madrid, in 
contradistinction to such places as Aranjuet^ Saragossa, 
Granada^ and Valenda. 1 will commence with Madrid. 
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diawy fbtlowing a very severe thunderstorm the nutn^ 
ISet of cases varied from 800 to 1200 per day. The 
first invasion of last year took place in Madrid on 
May 90 ^ and the disease ran its course during the whole 
entile summer, gradually dis^pearing towards the end of 
the month of September. The total number of cases 
during the whole of the period was 2207, and the deaths 
1366. The total number of cases, therefore, during the 
five months that the disease never abandoned the city 
was barely more than what occurred during two days 
only of the epidemic of 1865, being little more than 4 
per cent, of the population. I think, therefore, we may ' 
safely say that the disease never assumed a truly epidemic ^ 
form. The greatest number of cases, as was to be expected, 
took place during the months of July and August ; the first 
nota^bte increase took place on July 25, and the first 
notable decrease on August 13, 

In connection with this it is interesting to note that 
Madrid was subject to severe thunderstorms during the 
latter end of July, and that 119 millimetres of rain fell 
during the month. These storms began on the 13th, and 
were especially severe on the 23rd, 24th, 26th, 27tb, and 
31st, the first notable rise in the cases of cholera 
occurring between the 25th and 28th. As a general rule, 
no rain falls in Madrid in July, and the occurrence of 
these severe thunderstorms and heavy falls of rain was 
quite phenomenal. 

'Hie new water-supply from the Guadarama Mountains 
was completed shortly before 1865, and the greater part 
of the drainage was also finished ; but at that time the 
new water-supply had scarcely come into use, the large 
majority of the houses being supplied from the old foun¬ 
tains which existed in various parts of the city. During 
the last twenty years the use of the Lozoya water has 
become very general, and an ample supply has been pro- 
’ vided for washing the streets and flushing the sewers. 

Madrid ia now well drained ; the sewers are built upon 
the Paris model, and are not what an English engineer 
would consider as a good type for self-cleansing purposes, 
but the fall is, in almost every case, very great, and it is 
riot probable that there can be any collection of fmcal 
matter at any point. The connection of the street gullcys 
with the main sewers is made without any trap, and good 
ventilation is thus provided. As regards the outfall of 
these sewers, nothing satisfactory can be said. The 
mouths of the main sewers, which are seven in number, 
all discharge on the southern side, between the station 
of the Saragossa Railway and that of the Northern. 

The question of the proper disposal of the sewage in 
Madrid, as in London, has never been decided, and 
pending this decision the sewers were completed only as 
far as the outlying houses of the city, and the sewage was 
then allowed to find its way down to the Manzanarcs, in 
the best way it could. During the time the question has 
been awaiting a solution the town has extended, and 
houses have been built along the course of these open 
sewers. As might have been expected, the first serious out¬ 
break of cholera occurred about these spots, the original 
germ of the disease having been imported from the 
i$eighbourbood of Valencia, where the cholwu was then 
ragmg. 

The existence of the disease having been established 
beyond doubt, one of the first acts of the Municipality 
waa to attend to the water supply. There existed 12 
aitdtxn: sources, which supplied 85 taps or fouinains, 32 
of; which were public ones, at which wateivcarrier^ were 
allowed to fill their barrels, and the remaining 63 
bdooged to groups of houses. In spite of the excellent 
supph^ Jbrot^t m from the Lozoya, these old spurces 
wett ctUl a good deal used by the inhabitants-^msmy, 
from did habits, imeferring to use the same woierwWcih 


their fathera had tieedi be 

the expense of laying on die enf^l^/ In risew 
impossibility df 

contamination of so many eeunset m supply:, the 
cipaHty, by decree on Jane tlbsed an m did wh 
with the exception of that of La Fuente de la 
which supplied five public fountains and four private 
ones. The Central Govemnieht tmdertook the cdsmdy 
of the Lozoya aqueduct, the Muirici|>aUtyt«mk dmtge ^ 
the Fuente de la Reina. The Locoya water ie mwn 
from the sources of the River Loioya in tte CWadariIttm 
Mountains, some 50 miles to the north of Madrid. 

The river takes its rise fri the granite formatton % «lhe 
water is excellent, and from the uninhabited condition of 
the country through which the river flows before ihe 
intake, it is not exposed to direct contammarionfrdm ally 
specific poison. From the intake to Madrid the water 
is conducted by a series of magnificent works, partly 
covered, partly uncovered, to Madrid, where it is re¬ 
ceived in covered reservoirs before being distributed in 
the city; the service is continuous, no cisterns being used. 
During the whole time of the existence of chojera 4 n the 
city the uncovered portion of the aqueduct was patrolled 
by armed guards, no one being permitted to approach 
without a special order. 

Accompanying the extensive Report of the Mayor of 
Madrid, Don Alberto Bosch, amongst other plates is an 
excellent map of the city, showing, by a red dot, the 
situation of every case of cholera that occurred} they 
are seen pretty thickly scattered about the uncoverea 
exits of the sewers, and on both sides of the River Man- 
zanares—which is, in fact, in summer an open sewer--and 
in the lower portion of the city overiooking the river, and 
there is scarcely any part of the town where a dot is not 
to be found ; but, with the exception of the points men¬ 
tioned, the cases occurring m the remainder of the town 
seem to be ail isolated ones ; in extremely few cases do 
two dots occur together, showing that the disease was 
more of a sporadic than of an epidemic character. 

Now Jet us take the case of Toledo. This anciem 
capital of Spain is certainly not a city that coigild be 
taken as a model of sanitary arrangements; on rite coh^ 
trary, it seems to be admirably adapted to form a good 
nest for any wandering epidemic, and yet, akhou^ the 
cholera entered it m tlic summer of 1884, and did not 
finally leave it till the autumn of 1885, the total number 
of cases, according to official returns, did not exceed 90 O, 
of which about one-half were fatal. The population of 
Toledo is over 20,000, so that the percentage of cholerak 
disease whs only about t per cent of the popularinn for 
the two seasons. 

Toledo was supplied with ivater from the Rivw 
which flows round the city, the water bring lifjfoC ^ 
pumps. Above Toledo, on the satEte river, Is sitiiaiid 
Aranjuez, and above Aranjuez again, on the Matudn- 
ares, which is a feeder of the Tagus, is situated Madrid, 
in both of which towns the cholerii existed in iMs^hlring 
unusually severe in Aranjue*. The Governor of 
province, recognising the sus^^icious character of the 
water, stopped the pumps, ^nd obliged the ltdmhfraillt 
to send for their drinking-water to a distant 
even forbade any one to bathe or Wash clothes in the 
river. The measure was a strong one, but' It saved rint 
city. ' 

Let us next take Seville. Seville is m 
the third in rank in Spain i it otmtams, according 
census of 1877, 134,318 fobabitnats; it has, 

K io drainage ; a few ancient sewers ealst for tari^dliig 
e rain-waterfrbm the lower 
sewerage for hemses does isot OxisL 
into cesspools, wfhirii are, hv most eases, 
side the house, and odSderriie stmtt; rifo 
'extreme!)' deadsly in thsdr hahiti, hnd ^ 

their 
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JirmSe ie f kuat^ "River Guadalqtiiver^ of which 

13 iatvo and GeniJ, that daw through Cranada^are 
mipM ; aa iwaxde its water-supply^ one suburb of the 
Trl^a) com 30,000 inhabitants, 

hljjlitUatedVh the weatem side of the river. This portion 
I# ahnost entirdy inhabited by the poorer class, and 
Hh^ drink generally the water of the river. 

"Hie test of the town is supplied from an ancient 
ISoman or Moorish aqueduct, the water being brought 
frpm an underground spring near the town of Alcalh, 
about nine miles to the east of Seville; this water is 
carried by; a tunnel about two miles in length under the 
town of Alcalh; it is then carried in a covered conduit 
to within a short distance of Seville, and from thence by 
Ob aqueduct made by the old Moors. The water is 
eacf^ent. 

Ad English Company has quite lately erected engines 
at Alcalit, by means of which they pump up to a covered 
reservoir above the town the water from two other springs, 
situated also at Alcalh, but on the opposite side of the 
river Guadaira, which flows past the town. This water 
is carHed the reservoir into the town by iron pipes, 
and distributed under considerable pressure ; in character 
it is pure and excellent; the springs rise from the base of 
the' sandstone at a short distance from the engine-house, 
add are carried across the river by an iron pipe. The 
chcAera broke out in Granada on July 14, 1885, but 
already on June 14 of the same year the authorities of 
Seville, by way of prevision, had prohibited the use of any 
water irom the river, either for dietetic or other purposes ; 
had authorised the English Company to lay a temporary 
pipe across the bridge which connected the city with the 
Trlana suburb, and had opened a number of free taps 
from which the inhabitants of this suburb could draw the 
new water. 

The old Moorish supply was scarcely susceptible of 
ctmmminatlon, as the conduit was covered for the greater 
pmt of the way, and where it ran over the aqueduct no 
one bt^tfhe Municipal guards had ever been allowed to 
pass i guards, however, were stationed day and night on 
(be' SpmgS from which the English Company derived 
dwir water, and no one was allowed to approach them 
whlbut pemisslon. 

The cholera raged fearfully in Granada during the 
months of July, August, and September; it descended 
ihe Klver Genii, which runs through Granada, and 
attacked' the towns of Herera, Ecija, and others in the 
province of Seville. It broke out also at Cordova and 
other towns on the Guadalquivir, of which the Genii is an 
Artbent, and it broke out in Palma, Utrera, Puerto Real, 
Puettb Santa Maria, and Cadiz, forming a circle round 
Sevlbe, bur the city itself escaped almost completely. 
Towards d&e end of September nine cases occurred in one 
carter dfthe city, of which seven were fatal, but the disease 
; none oft^iefive houses in which these cases 
(«mtliiwdwe#e connect^ on to the water-supply, and it is 
may have used well or river water, al- 
fbWWh tftiff IS not known. Teres, which lies about half- 
Seville and Cadis, and close to the town of 
INarb fanta Maria, which waa attacked by cholera, 
iklCAped ttlao the disease. This town possesses a 
very excellenr watar-aupply, brought down some few 
a ajparing in the mountains by a native 
Her a coat of ^,000/. 

■i .Malaga haa a poputetion of 115,882. This city is 
^ tirarae aanitary condition than Seville as 

a great deal worse as regards 
In the dd portion of the town the streets 
ttavdadlaiaodi and intolerably filthy ^ the 
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no real chokra eidst^ tn Malaga i but there can be no 
doubt that from June to Septanjber the cholera did exist, 
and iris probable that during the whole of ihe summer 
there occurred some 200 or 360 real cases of Asiatic 
cholera. But the disease never tecame epidemic, although 
to all appearances the city oflfered a most excellent medium 
for the propagation of the disease, and on all former 
visitations had suffered very severel>% But Malaga during 
the last few years has been provided with an excellent 
water-supply drawn from some springs situated at Torre- 
molinos, on the coast to the westward of the city, and 
piped from thence into the city; and although the pre¬ 
cautions adopted were not so complete as those at Seville, 
yet a more or less successful attempt was made to pre¬ 
vent the use of any other water than that brought from 
Torremolinos. 

We have now examined the case of the few towns in 
Spain that possess a pure supply of water drawn from 
springs not liable to any specific contamination, and we 
have seen that, in all cases where such a supply existed, 
the cholera, although present in all of them, never made 
any headway or became truly epidemic, although in every 
case, except that of Madrid, there was no proper drain¬ 
age, and the sanitary conditions were in many cases ns 
bad as they could be. 

Let us now look on the other side of the picture. We 
will commence with Granada—population 76,005. Aa 
regards its sanitary arrangements this city is on 
a par with Malaga ; about one-tenth of the town U 
drained, but the sewers are of a very inferior class. 
The city is supplied with water by canals derived from 
the Genii and Darro, the two rivers which serve to irrigate 
the magnificent plain which spreads round it. A small 
portion is supplied from a spring called La Puente Grande 
de Alfacar. The canals are uncovered, and arc exposed 
to all kinds of contamination. 

Through the streets the water is conducted in earthen¬ 
ware pipes, after the style of the Moors ; many of the 
pipes are the original ones put down by these people 
before the conquest of the city by Ferdinand and 
Isabella. The cholera broke out about the middle of 
July. It is supposed to have first been brought in by 
some labourers who had arrived from Murcia, where the 
cholera was raging. It spread with frightful rapidity, and 
by the middle of August the official number of cases 
reported was over 450 per day. It died out, or rather 
wore itself out, about the middle of September. The 
total official returns give a total of 6471 cases and 
5093 deaths, but in the city itself these returns are said 
to be much under-estimated ; some, indeed, say the 
numbers should be doubled. 

No attempt was made, as was done at Toledo with 
such excellent results, to suppress the old water-supply, 
and the epidemic took in a short time such alarming 
proportions that the local authorities were completely 
paralysed. It was difficult to carry on the* interment of 
the bodies, and at one time from 400 to 500 corpses were 
lying piled up in the cemetery, awaiting interment. 

The course of the cholera may be followed down the 
Rivers Darro and Genii, the infected waters carrying 
death wherever they were used for drinking-purposes. 

Murcia—population 91,805—from which the cholera 
was imported into Granada, suffered heavily also. It was 
carried into the plains of Murcia by the waters of ihe 
River Segura from the baths of Archena, and it was im¬ 
ported into Archena by some invalid soldiers who were 
sent to the baths from the infected district round 
Valencia, The plain of Murcia is irrigated by the 
waters of the Segura, and the disease commence in 
this district with the death of a labourer who had 
drunk the water of one of the irrigation channels. 
The inhabitants of Murcia and of the plain use prin¬ 
cipally watee from the iirrigation canals or from the river; 
tte is Mored hi large jars similar sa these 



i^ch Ali Baba a|>id bis forty tbmes^ and antonytt 
pepjde it it customary ta ke^ a year's supply 
id biUid: that is to say, the water is allowed to repose for 
ode yiar before use in a reservoir or ^*algibe,'* cen- 
Strbctra on purposoj or in some of these lai^e jars sunk 
up to their necks in the ground; by this means it be¬ 
comes perfectly clear, cool, and palatable. The poorer 
classes are, as a matter of course, not able to take these 
precautions, and have to drink the water from the canals, 
or after a few days* repose only. 

The epidemic raged principally amongst the little 
cottars scattered thickly over the plain or garden, as it 
is called, but the disease never developed itself in Murcia 
as it did in Granada, and the city itself escaped better 
than might have been expected. May this not be attri¬ 
buted to the fact that the greater part of the people in the 
city were drinking water collected in the foregoing year, 
before the cholera had appeared on the sources of their 
water-supply? And if this be so, may we not anticipate 
a fresh outbreak this year, if the choleraic poison or 
germs are capable of outliving a year’s repose and dark¬ 
ness? 

In reference to water-supply and cholera, no case is so 
instructive as that of Valencia. This city is fairly well 
drained, as drainage ^oes in Spain, and as regards 
cleanliness is certainly m a better situation than Malaga 
or Granada. The water-supply is derived from the River 
Turia ; it is taken from the river near the town of Mon- 
ises, about three miles and a half above Valencia ; it is 
passed through sand filters situated between Manises and 
Mislata, and is stored in a covered reservoir, from 
whence it is conducted by iron pipes, a distance of about 
one mile and a half into the city. 

In one of the interesting letters written by the special 
correspondent of the during his tour of inspection 

of the cholera districts, a very clear description is given of 
the track taken by the cholera from its starting-point in 
Alicante, where it had broken out at the latter end of 
1884, to Valencia in 1885. During the course of the 
year 1884 the disease had crossed the frontier of the 
provinces of Alicante and Valencia, and established itself 
at Jativa, a somewhat important town, situated on one of 
the affluents of the Jucar—this and the Turia being the 
two rivers whose watei-s are used for the irrigation of the 
wonderful “ Huerta,” or Garden of Valencia. During the 
winter the disease lay dormant, but it broke out in the 
spring of 1885, and travelled rapidly down the river to 
Akira, attacking the various towns situated on the river 
itself, or oa the canals derived from it. 

The epidemic was severe at Alcira, but, as the Times 
correspondent suggestively remarked, it ceased so soon 
as the inhabitants gave up drinking the river-water, and 
took their supply from a spring situated at a considerable 
distance from the town. From Alcira it travelled across 
the network of canals till it reached the river Turia. The 
Times correspondent says:—It came very near Valencia, 
and yet never touched the capital till it had worked right 
round.*' 

At last, in the middle of May, having crossed the 
water-supply of the city and thoroughly infected the river, 
it attacked the city right royally, and by the end of June 
the number of cases had risen to 700 daily, out of a popu¬ 
lation of 143,861. The disease died out in September, 
having, according to the official accounts, attacked during 
the four months 4234 people. 

We will now turn to Saragossa. Saragossa, the capital 
of the ancient kingdom of Aragon, is situated on the 
right bank of the River Ebro; it contains 84,575 in¬ 
habitants, and is an important city. Uke most S^nish 
towns and cities it has no sewers: faecal matter is col¬ 
lected, as in Seville, in cesspools, which are perio^caUy 
emptied. 

Its principal water-supply is derived from the Canal de 
Aragon, which in its turn draws its supfdy from the Ebro, 
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passed through charcoal fifoera Some of thh thmbmftfo 
of the city drank the water nn Irrigittioh cithal 
from the River Jalon; some used the waters of th^Elkfo, 
which flows close past the old walls of the city. 

The disease broke out in Sara^sa shortly alfor 
middle of July, and the number of cases duri^ the tDfoo 
the epidemic raged was dose upon io,ood The propor¬ 
tion of deaths was small, thanks to the heroic and 
energetic conduct of the authorities and the peopte* 
time before the commencement of the disease inthe mty a 
number of small towns on the banks of the Ebro and tha 
Jalon had been attacked by the cholera; there was there¬ 
fore ample opportunity forthe infection of the water-su{^ly. 
Against such contamination the only protective measure 
as regards the general supply was the flltration throttidi 
charcoal; as regards the Jalon water, there was no pro¬ 
tection. This source of supply was, however, ultimately 
stopped by the authorities, who prevented the Water 
rCacmng the city, with a notable result as regarded the 
decrease of the epidemic in the quarter served by 
them. 


It would be interesting to follow out still further the line 
of inqui^ I have adopted, but the examination would be 
too prolix for the present purpose. The cases I have pre¬ 
sented are typical ones; they might be increased ad 
libitum^ but I think they are sufficient for my purpose. 
From an examination of them it would appear as 
though, in the case of cholera, drainage and sewerage is a 
secondary subject, the primary one being the water- 
supply. We have seen that the cities of Toledo, Seville, 
and Malaga, although in bad conditions as regards their 
sewerage and general sanitary arrangements, yet escaped 
from any serious attack of cholera, whilst Murcig, 
Valencia, and Saragossa suffered most severely, although 
in their case the sanitary arrangements were certainly not 
worse, but if anything better, than the three former cities. 
But, in the case of the three first-named cities, each one 
enjoyed a supply of water drawn from springs situated at 
a distance from the city, and carefully watched and 
guarded to prevent any contamination, and the exchtsivl^ 
use of this water was rendered imperative by 
authorities. 

In the case of Valencia, Saragossa, and Murcia wi6 have 
a supply drawn from rivers subject to contamination frofo 
various sources, against which the only protection wai 
that furnished by me doubtful process Of filtration. 

There can be no doubt that the cholera attacks in pro- 
ference those who live under unsanitary conditions, and 
whose habit of body is by this means prepared tO reoelvb 
the germs of any disease that may be prevalent ’ 

There is no doubt that the virus can becemveyedTabp^ 
from one place to anothw, like small-pox, tyroUs, 
various other diseases, either by clothes or in the 
body, and where it finds a projm mqdium it will dtPdlim 
itself and extend ; but, like these other diseases^ it can 
these conditions be isolated, fought, and congnetbd, tiU| ! 
without doubt the medium jter for the flprohd ‘ 

of cholera-poison is water, and more particiilatly so Wh^ 
water so infected is used for dietetic purposes* ' ^ ' : 

When it gets possession of the water-supply of a cite ' 
no bounds can restrain it; there is but One reso^tdO, 
that is the cutting off of the water. J 

We do not yet know in what Che choleraic potsdn 
sists; it is in all probability a micro-Otfanisth, ot 
sort which is capabk of very rapid devc^fophfont fo 
but it cannot be yet said what is the 
organism which p^UOeS dhOl^ ^0 ''bbmtoS - 
cilTus" of Koch npt b^ 

^tborities; on tike contrary, vsiy m 
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ftft id^Qtity ^i<!b eholerst, snd assert Uiiat it« 
in tne moutb 6f every healthy person.: 
Ww^et the epeci& germ may bti it ($ at least donbtiul 
any filb$atton will interest it; from the cx* 
permce ehtatned a^ Saragossa it appears 

ihat neither sand nor charcoal will do so. 

^ In a paMr read recently at the Insdtute of Civil En¬ 
gineers. Dn Percy Frankland asserts that the London 
Watei'. Companies do, at the present moment, eliminate 
96 per cent of all the micro-organisms in the Thames 
WC^r by simple hltration through 3 feet of fine sand, 
'niis htay be so, but it is equally certain that hltration 
th^gh sand, even at a very slow speed indeed, will not 
eliminate the minute particles suspended in waters of a 
deltaic diaractcr, and which gives such waters their 
peculiar colour. If sand is incapable of intercepting 
these panicles, it may also be incapable of intercepting 
tho ^cific germs or poison that produce cholera in the 
htttiwn body. 

Filtration is, at the best, but a doubtful proceeding for 
the purification of water. It is impossible to control 
effectually the speed of the filters j they vary at every 
moment, and although a mean term may be arrived at 
by taking the area of the filter-beds and the volume of 
water filtered in the twenty-four hours, yet this really 
affords no reliable guide as to the actual speed at which 
the water has passed the filters. It is probable—-nay, 
almost certain—that, out of a given quantity of water, 
no two gallons have passed at the same speed, and it is 
possible and probable that one-half of the total volume 
may have passed the filter at double or treble the speed 
of the rest. 

To insure immunity from contamination, the only real 
.md practical methodf appears to be that of capturing the 
water at a pure source and conducting and delivering it 
in such a way as to render it impossible that any specific 
germ or poison should have obtained access to it. In the 
maUer of cholera, for instance, with the experience of 
V^alencia and Saragossa before us, one cannot feel any 
confidence in water which is taken from a river liable to 
so many sources of contamination as is the Thames, and 
it is at least doubtful whether any system of filtration 
wquid be capable of eliminating cholera-poison from such 
waters. It is extremely probable that simple filtration 
through sand will not do it. 

*the very interesting series of letters published by the 
Times on the subject of cholera in Spain afford much 
valuable data as to the causes of the disease, or rather as 
to Its mode of propagation. It is unfortunate that the 
wqter seems to have gone out with a preconceived idea 
that the cause of the propagation of cholera was defective 
drainage, and consequently to have devoted the greater 
Othis time to the examination of the sewerage of the 
vap^US towns he visited, and of their general sanitary 
arrangements, the water-supply being as a rule relegated 
to. the second place. He appears to be a strong advocate 
and not to be aware that the best sanitary 
aufhOtities of the present day are beginning to doubt very 
the utility of traps^ and to rest their practice 
ra^eron the thorough ventilation of sewers, the rapid 
diM^rge of their contents, and a complete disconnection 
drainage and the main sewers. 

It; islhot too late for some scientific investigator to go 
ouw track of the cholera invasion in Spain, to trace 
tbo^iictigreu of the disease in the towns it visited, and 
Ducts connected with their drainage and 
Wgbr^supmy, and also, what is not less important, 
tl^ CQOditioos of those towns which so far have 
a practical immunity firom the epidemic. As 
to w learned from this negative evidence as from 

%e dlscoveiy by scientific men as to the par- 
^ cbolefa, such a practi^ 
suggest would be of immenie value 


to Us, by teaching bbUr the propagation of the disease is 
principally brou^t about, and wl^t are the best means of 
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preventing it. 


NOTES 

The Royal Society cenversauone^ on June 9, was in all 
respects satisfactory. We can only afford to refer briefly 
to a few of the exhibits which attracted the interest of 
the numerous visitors, who were received by Professor and 
Mrs. Stokes. A room was devoted to telephones con¬ 
nected with the Savoy Theatre, and the company were de¬ 
lighted to hear the Mikado under such novel conditions. The 
models of the Romano-British village near Rushmore, on the 
borders of Dorset and Wilts, between .Salisbury and Blandford, 
exhibited by Lieut.-Gen. A. Pitt-Rivers, F.R.S., attracted 
much attention. The rare earths from sainarskite, gadolinite, 
&c., with illustrations of their phosphorescent spectra, exhibited 
by Mr. W. Crookes, F. R. S., were magnificent. The pumice, 
volcanic ash, drawings, diagrams, &c., illustrative of the effects 
produced by the great eruption of the island of Krakat^, J^va, 
in August 1883, exhibited by the Krakatib Committee of the 
Royal Society, proved very attractive, as did the fine collection 
of astronomical photographs exhibited by Mr. Common, Dr. 
Gill, the Solar Physics Committee, and others. At 9.30 and 10.30 
the stellar and solar photographs were demonstrated, and at 10 
Mr. Common demonstrate<l the photographs of nebulm and 
comets. The first series included the stellar photographs recently 
taken by the Brothers Henry at the Paris Observatory. The 
remaining photographs had reference to solar phenomena, and 
consisted of two series, one from Meudon, the other from Kensing¬ 
ton ; the former, contributed by Dr. Janssen, had reference to 
the minute portion of the solar surface ; the latter, to some recent 
attempts to photograph the spectra of sunspots and prominenxres. 
The photographs of planets, comets, and nebulae, exhibited by 
Mr. A. A. Common, F.R.S., consistetl of (i) series of photo¬ 
graphs of Saturn j (2) series of photographs of Jupiter; (3) 
photograph of Mars ; (4) nucleus of the great comet l88a ; (5) 
the Dumb-bell Nebula; (6) the Crab Nebula; (7) the Spiral 
Nebula; (8) the Great Nebula in Andromeda ; (9) series of photo¬ 
graphs of the Great Nebula in Orion, with exposures of 1 min. Co 
80 min. (the above were all taken with the 3-foot reflector at 
Kaling); (lo) recent photographs of Saturn, Jupiter, and the 
nebulae in the Pleiades, by the Brothers Henry. 

At the annual meeting of the American Academy on May 25, 
it was voted to present the Rumford gold and silver medal to 
ProL Langley, of the Alleghany Observatory, for his researches 
on radiant energy. 

The thirteenth annual meeting of Scandinavian naturalists 
will lake place in Christiania between July 7 and 12, 

While Mount Etna has again quieted down during the past 
week, volcanic energy has manifested itself at the Antipodes in 
an unexpected quarter. Though the North Island of New 
Zealand is known to be greatly volcanic, and has in Tongariro 
an active volcano, there has been no destructive eruption 
within the memory of man. The eruption therefore tele¬ 
graphed on June 10 was quite unexpected. It occurred in the 
Tarawera district, on the east side of the Tarawera Lake, lying 
in a line between the Bay of Plenty and the mouth of the Wan¬ 
ganui River. It is a long way north from Tongariro, and in the 
midst of the wonderland of Kotomahana’s hot springs and many- 
coloured terraces. The country is stated to be in a disturbed 
state for many miles around, and it is estimated that a hundred 
natives and ten Europemis have perished. 

A SHOCK of earthquake was felt on Friday night at Sandy 
Hook «md Con^ Island, New York, U.S. 
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Air felt ftt Boagie, AlgeHo, on Jtice fo; no 

4tffei48A«f pure tfetmied. On the Hune day a Heavy thuiidertEorm 
Itt fiila tlelnity of Versailles. The lightning dtrock a tent 
af Sahtedgy camp; sixty soldiers a ere lying under it ; many 
irere htpft, but none killed. 

.^n&ANGSMENTS tre In progress for the establishment of an 
a^narium and winter gafden in Stockholm, 

DVJtrNG the present summer a university will be opened at 
Tomsk, in Siberia, the first of its kind in this part of the Russian 
Empire. At first it will consist of two faculties—a historical- 
philological one and a physical-mathematic. It already possesses 
a library with 50,000 books, a very valuable palsenntological 
collecdan, presented by Duke Nicolaus of Lcuchtenberg. 

Early Inst year the East Indian section of the Dutch Royal 
Institution of Engineers published some prize questions for 
essays. One of these subjects was the theoretical methods and 
calculations used when making deductions from observations on 
earthquakes, together with positive data as to the situation of 
the point of egress of a given shock. The first prize of 15 
guilders and a diploma was awarded to Prof. Milne of Japan. 
He also received honourable mention for an essay on another 
question respecting the application of the theoretical principles 
of seismological science to the art of house-building, especially 
in the Netherlands Indies, the prize committee at the same time 
asking for permission to use his observations and suggestions in 
a work under preparation by one of the members of the com¬ 
mittee, who has studied Javanese seismologicol phenomena and 
Javanese methods of architecture. 

In a paper in the last ntttnber of the JourHat of the American 
Oriental Society Dr. Martin, the head of the Foreign College at 
Pekin, writes on the Northern Barbarians” of Ancient China, 
or the tribes which harassed the northern fVdntier. The eth¬ 
nology of these and other tribes inhabiting China and the 
adjacent regions is at present engaging much attention from 
Oriental scholars, and especially in England that of Prof, de 
Lacouperie. Dr, Martin confiisses that we are still In darkness 
respecting the ethnology of these northern tribes. Even in 
regard to the great tribe of Hiongnu, which is conspicuous in 
histoiy for many cenluricfe about the commencement of the 
Christian era, it has been much disputed whether they were 
Turks, Huns, or Mongols. Dr. Martin thinks that these tribes 
of prehistoric times were probably not inferior to the Chinese in 
form, feature, or natural intelligence, as their descendants, the 
Manchus and Mongols, are not inferior in any of these reRpects, 
In reply to the question were they originally of one mould, or 
have the lines of distinction become gradually eflfaced by the 
intercourse of ages, he thinks the latter the correct hypothesis. 
He believes that the primitive Chinese type, that imported by the 
immigrants who founded the civilisation of China, is no longer 
to be discerned. In the southern and central regions it has 
everywhere been modified by combination with the aboriginal 
inhabitants, leading to provincial characteristics, which the prac- 
Hwd eye can easily recognise. It has probably undergone a 
dmilor modification in the northern belt, where it met with 
tribes akin to those of Mongolia, and graduadly absorbed them. 
This process was going on in prehistoric times; history at its 
earnest dawn shows us the unassimilated fi^agmetits of these 
tribes, and at the same time discloses a vast movement South¬ 
ward all along the line. In the historic period these tribes, 
offOdaeA into great states, established In China a dominion 
Wiring for centuries. They have, Dr. Martin thinks, stamped 
hnprass on the people of this region thoroughly a« the 
Saxons have theirs on the people of England, or the Vandals 
theirs in that part of Spain which still beam their name in the 
form of Andalusia. In their turn the invaders have been sub¬ 
jected, in all ages| to influences under which they eadioaged 


barbarism for such civilkathau as ibey flwtod hmeng th«f liirtli, 
caitivseed race. ■ 

The assettlon that from lihe lop Of theEichri tc*virtar ,cbjm 
cation could be established with D^oh, a plaoe akuateA 
kilometres from Paris, is not quite wrttcU The 
this proposed monumeat being only 300 metres, the radlue of 
the horizon could not exceed $6 kilomettes, if we (^sreipmd^ 
inequalities of the suriace. But the mountains which UeparSlliglbw 
basin of the Seine and that of the Rheme, which are in 
although not very lofty, may possibly be perceived from ah rfevE- 
tion of 300 metres at Paris, under the most favoumblo'cfrdttm- 
stances, and they are not very iar from Dijon., PraCtlcaE^ SUUh 
a tower could be used for placing Paris in cotnmuiueaUoa with 
any army occupying these mountains. These facts, are siuA^ 
ciently proved by the success of the great triangolation aaeoMAvd, 
by Col. Perrier between the province of Oran and* the &esni 
Nevada at a distance of over 200 kilometres. The qtitfiCioit is, 
if it is possible to erect this structure, whether it i« wortll the 
money required to build it, and whether the effect will nof be to 
destroy all harmony in the great Exhibit! jh. This question is 
not settled yet. 

With reference to Mr. CaldwelPs observations iw which be 
found that Motiotremes are oviparous with m^oblavtie oVttwif,‘B 
correspondent sends us the following quotation from a wOric by 
Robert and Thomas Swinbum Cart, entitled ^‘The Litetaty 
Pancratium,” foot-note on p, 8 (London, J832) :—**But tHil Is 
New Holland, where it is summer with us when it is wlntef in 
Europe, and vice versd; where the barometer rises before bad 
weather, and falls before good ; where the north is the hot wibd, 
and the south the cold ; where the humblcsl house U fitted up 
with cedar; where the fields arc fenced with mahogany, and 
myrtle-trees are burnt for fire-wood ; where the smttt unMmek 
and the eagles white ; where the kangaroo, an animal bet#MRt 
the squirrel and the deer, has five claws on its fore-paws, and 
three talon^ on its hind-legs, like a bird, and yet hops ois Us 
tail ; where the mole lays eggs, and has a duck’s bill; Wtuttt 
there is a bird with a broom in its mouth instead of a tbngue ; 
where there is a fish one half belonging to the genus /?aja and 
the other to that of Sifualns ; where the pears are made of wood, 
with the stalk at the broader end ; and where the cherry grows 
with the stone on the outside,^FieIdfa Nm Smth 
p. 461.” 

Just as improved machinery, adopted in a loodity fo wHidh 
the old trade was a stranger, through not being there hampeted 
with old customs and much invested capital, may bring vdth it the 
future trade, so an intelligent and rapidly-progressing nation tike 
Japan, by the free choice of the latest ioiprovettents iw edWIW* 
tional organisation from both Europe and America, may evew 
have something to teach. Hence the United Statear BttvwaW'ol 
Education has lately published a cthcttlar containing a stafelelkUil' 
survey of the system now adopted there. There is a hAwlMr 
Edocation over all; candidates for tf&hool Committee^ 
nominated by each locality^eithef a large city ot a proVhim^-^ 
into which the country is divided; a seleclioctt U ma<^e 
them by the Governor, and the choam members a» pakt t!l^e 
are schools of general edaeation divided int^ Uiree gradedit to. 
pass through all of which oeeopiea years* The 
literature gives the cihedee of richer or 

former requiring three yeitr% the kWter four. . 
preferred, French or German^ b required to be leaWR ^ 
middle-class schools, as wwU a« in the hlgheift. At 
University a cont^ of ihSitUQtion in the departm^ 
is provided bk math^afesf, physics, chomWry*’ 
nomy, engineering, geology, miniqg, 
ate astronqiqicU; dM ,®peteorol<)gib4 W 

and mre 

leading up to a special degree a odnrid m five 






»55 




jtonkia^ a 'c^v«e isf three. Independent of the 

^ lKi» HSUtitTjr Academy and the Engineering CoHeget 
^ t^o ont of the ux jexen* coame nf the Ihtter being spent 
tt,j|^ t{ ca l ' applicadoa^. Technical education is divided into 
dpcmical and meChamcai. There are hi^er aidiooU in the 
eqttiitky fbjr t^rly every special purpose; but with all this care- 
fdtly^pve^ortioned system the titles and objects of thirty societies 
tfh^^ how thoroogHly the English system of voluntary associa¬ 
tion is making its way as a methi^ of supply to educational 

demand* 

On presenting to the St Petersburg Academy of Sciences his 
new researches into the language of hU " Codex Comanicus," 
published by Count Kimn, l^of. Radloff made a few remarks 
well worthy of attention {BHUdiHj vol. xxxi. No. i). After 
basing careftilly catalogued all words appearing in the ** Codex,*' 
Prof. RadloflT has collected, under each separate word, the words 
akin to it in different Turkish dialets, so as to show their kinship 
at onoe. It appears that the Comanic dialect belongs to the 
great group of Turkish dialects which M. Radloff describefe as 
the Kypehak group; the parent language having been spoken 
from the ninth to the thirteenth centuries by those Tartars who 
inhabited the Steppes from the Altai Mountains to the Black 
Sea. They now comprise the Abakan Tartars, the Barabintsys. 
the Irtysh and Kazan Tartars, and the Kirghizes. The “Codex" 
thus offers a sample of the oldest language spoken by the 
Kypehak stem After having concluded his researches into 
this dialect, Prof. Radloff will devote his attention to the Uigur 
languages, for wixich we have so rich a material; and then he 
will take up the third group of the Seldjuck language-. Only 
after such an inf|uiry, he says, may we hope to attain a thorough 
knowledge of the whole of the Turkish languages, because all 
the n^wer material, and much of the older, belongs to the arti¬ 
ficial written languages. Ibe Osman and the Jagatai (or East 
Turkish) dialects arc not representatives of defined groups of 
dialects, but artiffdal languages based, the latter on the Uigur 
iangui^e, and the former on the Scljiik, with a mixture of dtf- 
femnt other dialects. As to the Kazan written language, it is a 
moat varied mixture, in which Osman are mingled with Djagatai 
lbfm% while the people are acquainted with neither of them. 

We have received the Pir^udings of the Windsor and Eton 
Sdttnllfic Society for the past year. It contains reports of a few 
tootovea on general scientific subjects. We do not sec any evi- 
dqnoe of that local scientific work for which these societies are 
■0 remarkable, and which is the must beneficial outcome of their 
Still, the President, who must be a good judge, in his 
addi^ ibr the year states that the'Society is steadily but surely 
making its mark as one of the many aids to intellectual improve- 
ifwtkt whkh are offered to the people of Windsor and the neigh¬ 
bourhood by the Albert Institute and the various societies 
aiaorated with it. 

CkntMENT was made in this journal on a recent date re- 
apMlbg the enemies of frogs. Mr. W. August Carter, of the 
P&htitte Section of the Colonial and Indian Exhibition, has 
mkdi further observations upon the subject, and finds that the 
tottpiie tqust be added to the list of foes. With a ^iew of sub- 
itemving this fact Mr. Carter placed some medium-aised frogs 
aeVe^ tortoisw of the seme dimensions, when the latter 
khmoditiite^ attacked them ferocioudy, and held them firmly by 

efforts to escape. The tortoises 
4ateiv5KWWVer, uc^ble W devour more than a portion the leg, 
dM apparent difficulty, the frog^ afterwords 

bitt W teicapitM^d and similarly treated. Cdn- 
inches in lengthy they 
com^ whlkt their agllUy ^ 


A VEEV large, Specimen of the Aocensiaa turtle died at the 
Colonial and Indian A^quarinm last week. It was the only one 
of this species on view, and had been the object of considerable 
notice on account of its colossal proportions. As a further proof 
of the tenacity of life amongst turtles, it may be remarked that 
this particular specimen had "CEarted more than two months with* 
out food. At its death loo eggs were found in it, the retention 
of which doubtless proved fatal to the turtle. 

The additions to the Zoological Society’s Gardens during the 
past week include an Ourang-Oulang (Simia sa^n*s ? ) from 
Borneo, presented by Mr. H, H. Kiccard; a White-handed 
Gibbon (ffjMates far] from the Malay Peninsula, a Binturong 
{Arcticiis dtnturoHg^ < 5 ), a White-whiskered Paradoxure (Para* 
ii0xurus liucemyttax) from Malacca, presented by Mr. Dudley 
Hervey ; a Binturong (ArctUtis binturong) Malacca, pre¬ 
sented by Capt. Robert Hay ; a Common Genet (Gemtta vul- 
garis)f South European, presented by Mr. J. Church Dixon ; a 
Macaque Monkey (Afaracus tynomo/gus S ) from India, presented 
by Miss Cirace Balfour; a Green Monkey {CorcopUhtcus caUi* 
trichus J) from West Africa, presented by Mr. Duncan Arm¬ 
strong ,* nu Indian Civet ( Viverricula malaccemis 6 ) from India, 
presented by Capt. Archibald Douglas, R.N. ; a Herring Gull 
(Larus argmtatus)^ British, presented by Mr. C. A- Marriott ; 
two Black-billed Tree Ducks {Dendrocygna arbor* a), a Violaceous 
Night Heron {Nyctuorax 7 >io(a£eus)f a Brazilian Cormorant 
(Phalcurocorax hrasilianus]^ a Fugitive Snake (Oromicus fitgi- 
tivus) from the Bahamas, presented by Mrs. E. Blake; two 
Mexican Guans {Ptnehpt purpurascens) from Mexico, presented 
by Mr. E. A. Clowes ; a Ciarden’s Night Heron {Nyeikorax 
gardeni) from St. Kitts, West Indies, presented by Dr. A. Boon, 
F.R.C.S, ; seven Common Vipers (Vipfra berus), from Hamp¬ 
shire, presented by Mr. Walter Blaker ; four Three-toed Sand 
Skinks (Srps iridaciylus)^ South European, presented by 
Mr. J. C. War bury; a Puma (AVA’j concolor) from South 
America, a White-handed Gibbon \Hyhhatet far) from the 
Malay Peninsula, ten Adorned Ceratophrys (Ceratophrys ornata) 
from Buenos Ayres, deposited; two Vibcachas {l^igostomus 
trixhodactylus 9 9 ), two Crossed Vipers {Crasprdocephalus alter* 
«a/«j)from Buenos Ayres, a South American Flamingo(/VlafwVtf- 
pterus iptipallia(us)y a Roseate Spoonbill (PlataUa ajaja) from 
South America, a Harnessed Antelope ( Tragelaphus scripius), 
two Balearic Cranes (Balearica pavonina) from West Africa, 
two Lineated Kaleegcs (Euplocamm lineatus d 9 ) from Tenas- 
scrim, a Porose Crocodile (Crocodilus perosus) from Ceylon, a 
Bald Ouakari {Brachyurus catvns 6 ) from Brazil, purchased ; a 
Burrhel Wild Sheep (Ovis burrhtl)^ born in the Gardens. 

OUR ASTRONOMICAL COLUMN 

The Melbourne Observatory.—W e have received Mr. 
Ellery’^ Report, dated October 6, 1885, which refers to the year 
ending the previous June 30. The great retlector, after some 
slight repairs, readjustments, Ac., is stated to be in excellent 
working order. The work done with this instrument has been 
chiefly confined to a revision of southern nebulae, already observed 
by former observers, ureliminary to publication. One hundred and 
seventy-two nebulm nave been re-observed and re-drawn to 00m- 
parc with the plates to be published. Many of these nebulge have 
been observed twice, and some three times, and none were com¬ 
pleted until they had been observed on a first-class night. The 
new transit-circle with object-glass of 8 inches aperture, con- 
*^tructed by Messrs. Troughton and Simms, has been in con¬ 
tinuous use for all the meridian work of the Observatory since 
August 22, i 8$4, and has proved very satisfactory in every 
respect. The number of right a cension observations obtained 
with this wjarrtiment since Us ermlcm was 2287, and the 
somber of dedinatton observations 983, comprising obser* 
various of a list of stars selected by 1 ^. Auwers Ibr 
reduction of lone dnd Tntnait of Venus observaifons* eum 
olMemd vrith comets, and Start selected from the Mel- 
bbui^ 2«m«s. AH the individual ohftervttrions are oompletely 
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l^pdiiced. Tlie Melbourne general catalogue^ containing 

tbe meridian i^esultfi from 1871 to 1884^ inclasivef thus incor- 
pota^ting the whole of the results obtained with the old transit^ 
dnile up to the date of itR disuse^ is in process of formation. 
An auction has been made in the photo-heliograph, so as to 
aeemre a picture of 8 inches diameter instead of 4 indheSr as 
Ibrinerly. There have been several interruptions to the con¬ 
tinuity of the sun-photdgraphs during the year, owing to de¬ 
rangement of the instrument and dome, and only 130 pictures 
were obtained up to June ii, when the instrument was dis¬ 
mantled for repairs. The sixth volume of the results of astro- 
nomical observations for the years 1876 to 18^ inclusive, was 
wblUhed in February 1885, and ha^i been distributed. The 
nivt part of the observations with the great Melbourne tele¬ 
scope (Nature, vol. xxxiil, p. 538), from its erection in 1869 to 
the present date, has also been published during the year to 
wMcr this Report refers. 


ASTRONOMICAL PHENOMENA FOR THE * 
WEEK 1886 JUNE 20-26 
OR the reckoning of time the civil day, commencing at 
' ^ Greenwich mean midnight, counting the hours on to 24, 

Is here employed.) 

Greenwich on June 20 

Sun rises, 3h. 44m. ; souths, lah. im. 14'5s.; sets, 2oh. i8m. ; 
decl. on meridian, 23" 27' N. ; Sidereal Time at Sunset, 
J4h. 14m. 

Moon (four days after Full) rises, 22h. 7m.*; souths, 2h, 49m.; 
sets, 7h. 36m.; decl. on meridian, 1$’“ 34' S. 

PUmfit Riles Souths Sets Decl. on meridian 

h. m. h. m. h. m, ^ , 

Mercury ... 4 17 ... 12 45 ... 21 13 ... 24 57 N. 

Venus..,’ ... r 50 ... g 14 ... 16 38 ... 15 14 N, 

Mars .11 28 ... 17 4S ... o ... a 41 N. 

Jupiter. II 40 ... 17 $6 ... o u* ... 2 19 N. 

Saturn. 4 40 ... 12 50 ... 21 o ... 22 37 N. 

* Indicates that the rising is th.it of the preceding evening and the setting 
that of the following morning. 

OccuUaHons of S^an by the Moon (visible at Greenwich) 

Corre^nding 

J»«. St., M.,- Di«p. R«P. •".S'TSThtX 

inverted image 

21 ... B.A.C 7487 ... 64 ... o 3^6 ... I 55 89 258 

24 ... 24 Piscium ... 64 ... o 43 ... 1 47 ... 87 341 

June 

21 ... Sun at greatest declination north; longest day in 

northern latitudes. 

VariabU Stars 


24 57 N. 
IS 14 K 
a 41 N. 
2 19 N. 

22 37 N. 


June 

Star 

M.,. 

Disxp. 

h. m. 

Reap. 

h. m. 

21 ... 

B.A.C. 7487 . 

6i 

, 0 36 ... 

J 55 

24 ... 

June 

24 Piscium 

.. 6i .. 

■ 0 43 

I 47 


Star 

UCephei ... 

R.A. 
h. m. 

... 0 52 2 . 

Decl. 

. 81 16 N. . 

..June 24, 

h. 

I 

m. 

14 m 

R Virginia ... 

... 12 327 . 

7 37 N, . 



m 

W Virginis ... 

... 13 20 2 . 

. 2 47 S. . 

.. ,9 26. 

2 

20 M 

1 Librre 

... 14 54’9 . 

.84s.. 

.. .. a6. 03 3 * »' 

U Coronas ... 

... IS I 3'6 . 

. 3 » 4 N. . 

.. .. 20, 

20 41 av 

U Ophiuchi... 

... ij io’8 . 

. I 20 N.. 21, 

and at intervala of 
. 27 47 S, . June 26, 

2 

T4 m 

X Sagittarii... 

... 17 40‘4 • 

30 

2 

8 

oM 

U Sagittnrii,., 

.. 18 as ‘3 . 

. 19 12 S, . 

• * ff 22, 

3 

oM 

« Lyr*. 

... 18 4 S ‘9 • 

■ 33 «4 N. . 

If 26, 

21 

30 M 

e Aqmlee ... 

... 19 4«7 . 

. 0 43 N. . 

.. II 23, 

22 

0 m 

T Delphliu ... 

... 20 40*1 . 

IS 59 N. . 

11 23 i 


M 

8 Cephei ... 

... 23 24 9 . 

• S 7 SON. . 

11 22, 

2 

30 m 

R Pegasi ... 

... 23 o ’9 

. 9 S6 N. . 

.. >1 35 i 


M 


M signifies maximum : m tniiumwn. 


GEOGRAPHICAL NOTES 

Tint paper on the aborigines of Formosa, by Mr. G, Taylor, 
ia the China RevittVy to which we have alr^y adverted, is 
ewtinuod in the last number (vol. xtv. No. 4), and as it pro* 
gress^ It contains more and more infonnarion, emectally with 
tcfiw to number of different tribe* end their various customs^ 
which U wholly new, either in European publications or io tho^ 
of the Far Eut The number last noticed concluded Wtththe 


Paiwans, rite tribe with which the Dutch came in ebotset ip (he 
seventeenth century, iHirhigth^r tewmpmryoco^ of 

Formosa, and of ^wbich t^rfi^re we had the most 
The present initaiment deals with several od^r tribe^i inclhdlQjg 
one very peculiar and hitherto onlcnown p^ple, the Caviaiiftt^ 
who are comparatively few hi number^ inhabiting lofly mouti^ 
tains, and having many superstitions with regard to hlEs and 
the spirits which inhabit them. We have also an acoount of 
the Tipuns, the most powerful tribe in southern FonmosiL . 
inhabiting the great plain inland from the headland nuuhea 
Double Peak on, the charts of the eist coast. These have a 
tradition that they came from some other country hundreds Of 
years ago, but they appear now to differ little from (heir nel|^- 
bours the Paiwana. But there is one very radical dlttlnoliSn^ 
VIZ., that when a man marries he enters his wifb’s family, 
whereas amongst the Paiwans the reverse is the case. Amon|^ 
them tattooing is a mark of rank, and is strictly prohibited to 
the commonalty. Another trit)e described is the Amhua The 
Chinese class these as aborigines, but the true aboriginal tribes 
look on them as foreigners. They have a curious tradition of 
their origin, but the aborigines have the more prosaic one of 
shipwreck, and it appears tnat the Amios do not consider them¬ 
selves entitled to equal social rank with the other savages. In 
appearance and customs they differ much from their neighbours, 
and worship one Supreme Being, not a multitude of spirits. 
They believe in on after state, dependent on personal conduct In 
this life, and they have a sort of purgatory amongst their 
beliefs. They have a vague notion of lands and peoples where 
communication is carried on by means of other than oral speech^ 
This, says Mr. Taylor, is the only trace in South Formosa of 
any original idea of writing. Iheir explanations of certain 
natural phenomena, such as thunder and lightning, sunset and 
sunrise, are curious. Earthquakes they believe to be caused by 
a pig scratching itself against an iron bar stuck into the earth. 
This paper leaves on the mind, even more strongly than its pre¬ 
decessor, the impression that in the future Formosa will offer 
ethnological problems as interesting and complicated as any 
equal area on the earth’s surface. It Is clear, too, that alt the 
divisions of the inhabitants of the island hitherto given by 
writers, whether Chinese or Europeans, arc wholly Incorrect 
and unscientific. There are wiefer differences amongst the 
tribes, and a far greater number of different tribes, than has ever 
lieen supposed. Moreover, it is obvious that in the present 
state of our knowledge of the tribes, it would be idle to tncwi^ 
a}>out them. Mr. Taylor, dealing only with a vciy small sOc^inn 
in the south of the island, has described six or seven tribes; 
amongst these we find some caUing themselves aborigines, and 
looking down os strangers and new-comers on others who have 
been generally supposed to be aborigine*. In view of the wild 
and inaccessible nature of a large pi^ of the eastern nail of 
Formosa, and of the danger of entering it on accotmi of (he 
chronic state of war which exists between the natives and their 
Chinese masters, it must be a lo^ time before a clear or tr^- 
worthy ethnoloffical account of f^rmosa can be written. It is 
Quitebossible tnat some of the latest ethnologioal problemeof 
the Far East may be invohred in Formosa; the knot.^quw, 
perhaps, lie there. Meantime, Mr. Taylor deserves riiaoks for 
his careful and interesting ccdlection of oew facts, 
vital to the discussion of Formosan ethnology. 

A REPORT addressed by Col. Fontana, the Gqyemqr,^ 
Chubut, to the President of the Argentine Republic, pVes 
details of the exploration of Chubut up to the Andes klelyiiaade 
by the Governor. The Expedition^ oonsistlng of riririy amUy 
left Raiwon, the chief town of Chubut territoiry, op October 114^ 
and returned on February 8, having traversed about looo ieogues 
in four months. It ffm followed the tortuous course of, the 
Chubut to its source in the CordlUeras, about (he 42nd d^ee 
south latitude, the northern limit ofChubutt and theOf c osifog 
well-watered and fertile prairies and enormous forester reaiiriitea 
the 46th parallel. It discovered three paosa^ intoChUvh^ 
laid down accurately the courses Of several riven herefolhte 
fixed by guegs-work« Col. Fontana believes he was (he.isr^ to 
quench his thim in the spring ftom whirit the 
ukes its rise: he'has i^bvcd the doubt* whh^ eids^ed 
!ng Lakes Colne tad Miteterst and verified (Mr 
he has determined (he geographical peekiba of iliie u 
which the and Cmco deboach Mo the, 

promises in k saott thae to have Oompleied 
correct iteW* 

ofthiaie^eiii ,> * i-* /,i'‘'' ■ 
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bAve received tbc lumaal report (or iSils of tHe Ktufaiflui 
GeogrAwcfll which contnins short accounts of the 

of hf. PtjevsUsky to Central AsU, M. Potanin to 
<SKi^ M. Gmtn-Uitimailo in the sub-Pamir regionj MM. 
Wol^ TVusmah ; and the usual notices on works for which 
^ medals of thd Society were awarded. Oeograpbers surely 
ndlt be sorry not to find in this report any notice of the work 
done 1 >y the Caucasian and Siberian branches of the Society, 
wl^ usually so greatly increases the value of the annual report 
^ tike Ru^ian Geographical Society. 

' W& are glad to learn from the last Annual Report of the 
Ritsaian Ge^aphical Society that the Appendix to the J^ussinn 
by V, P. Semenoff, is in course of preparation, 'fhe 
dtll edition of the observations at the Polar Stations on Novaya 
Sl^ttmlya and on the Lena; the remarkable coIlectir>n of maps 
dmding with the delta of the Amu-daria, Baron Kaulbars ; and 
e geolomcal map of the shores of Lake Baikal, are also in 
pnfiporatlon. 

At the last meeting of the Paris Geographical Society, Dr. 
Maurel read a paper on his travels in Cochin China and Cam¬ 
bodia, on a mission from the Minister of Public Instruction. By 
means of a series of maps representing the Indo-Chinese peniiLSula 
in the seventh, eleventh, eighteenth, and nineteenth centuries, be 
showed the relative importance at difierenl epochs of each of 
the peoples mhabiting this region. He then gave a general 
account of the country, its geography, climate, population, &c. 
A large collection of ethnographical objects which he had with 
him added much interest to that part of his paper. The young 
Cambodians at present being educated in Paris were present, 
dothed in the national costume. 


placing now the slip upon the stage, and looking for the mark 
which was preVioukly {n ibens, it will be found thei an altera¬ 
tion of the fine adjustment is necessary to bring it into focU'*. 

If the medium is of lower refractive index, the objective 
will have to be lowered, and conversely. Thus a rapid com¬ 
parison of the relative refractive indexes of two media may 
easily be made. 

But not only can the relative refractive powers of different 
lK)die8 be thus obtained ; the absolute numerical values may 
with the greatest accuracy be determined. For this it Is essen¬ 
tial that the fine adjustment screw should have accurate micro¬ 
meter divisions, and this is usually the case now that immersion 
objectives are in common use. Two fluids must be selected 
whose refractive indexes present a wide difference, say oil of 
cassia and water ; focus the mark, first viewed through water, 
secondly viewed through oil of cassia, and read off the numjior 
of divisions the screw nas been turned through in the alteration 
of the focus. 'I'he refractive indexes of oil of cassia and water 
being known from the tables, a numerical value will by the 
formula be obtained for each division of the screw-head, and 
thus the absolute numerical index of any medium easily be 
determined. 

By this simple and inexpensive method the writer has ob¬ 
tained from fifteen to twenty absolute indexes in a sitting of 
an hour’s duration. 

The importance of obtaining suitable media of high refractive 
index for mounting objects to be viewed with very high powers 
cannot be overestimated, for not only is a wider cone of light 
thus brought to bear upon the object, but its image is advanced, 
so that a greater working distance is obtained between the front 
lens of the objective and the cover-glass. 

Gordon Thompson 

St. Charles’s College, Noiting Hill 


T//£ DETERMINATION OF THE INDEX OF 
REFRACTION OF A FLUID FV MEANS OF 
THE MICROSCOPE 

/^F the various means adopted hitherto for the determination 
^ of the refractive index of a fluid, the most usually adopted 
has been that of the hollow prisnn, telescope, an<i coUimator. 

This method involves (a) the determination of the angle of the 
prism; (j9) the p<»ition of minimum deviation ; (y) the use of 
moaochromatic light, if errors arising from the different dis- 
penlye qualities of the substances are to be avojde<l. These 
Mlbninaries render the labour of determining the index a very 
diScult task, and the observer will scarcely expect to accomplish 
ntore than one observation at a sitting. 

Cleaning the prism ht not tbe least of the troubles, and when 
we a^d to them the fact that many liquids are so opaque that 
ktti&eient light can scarcely be passed through them f)r the 
OoServatidn, it is not surprising that so few have been found to 
the Courage necessary for attacking the problem. The 
writer having had occasion for frequent determination of the 
index of refraction, has found the use of the microscope far sur- 
pMWS the usual method in giving results of the greatest delicacy 
^COmblacd with a minimum of cost and of time. 

Sf^ng with the well-known fact, that an object viewed 
ffhsoagh a medium whose refractive index is different from that 
of air will occupy a diifisrent position from its image, or in tbe 

of the text-books, o = -f 4 where v determines the 

pwdtioo of the geometrical focus of a pencil after direct refraction 
motligh a plate whose thickness is /, the writer was led to adopt 
> Ihe JoHowueuf plan. 

• Oft ftft oirimary ^*slip ’* as tuied for mounting preparations for 
thftlftibioseOtM a delioUe mark U made with a writing diamond. 
A'?ftrge but very thin “cover^glass ” is cut in half, and its pieces 
the "slip” on either side of the mark, leaving a 
ftpwoe aboflt one-eighth of an inch ; then, resting on these sup- 
Iridgliig over the intervening space, Is placed a small 
Winy llkift cover-ghus/’ and a drop of the fluid to be 
' If run this. 

'i iHieittd mark mftie on the "slip” is now viewed through 
' riAiwdth lihe sftieiwseope, uring as h^h a power as possible, ror 
lUift the objective the more delic^^ be its focal adjust- 
fidieiif the bhject is in focus the poaltioa of the "fine 
;' MlhriuSM inftSt be read off- The microscope must then be 
iW w removed for the oxaminetkm of any other fluid. 

^ slip claimed) eeweoOve^ 

a diffwrtat fluid inti wfoc. Eft- 


UNIVERSITV AND EDUCATIONAL 
INTELLIGENCE 

Camhkidoe.—T he twentieth animal report of ihr Mussums 
and Lecture-Rooms Syndicate, lately issued, recounts continuous 
progress in many scientific departments. The number of 
students attending demonstrations in the Cavendish Lalmratory 
reached too last winter, and during the year twelve persons 
have done original work in the Laboratory, 

The Plumian Professor (Mr. G. II. Darwin) introduced a new 
feature last summer by giving a course of lectures in the J^ng 
Vacation, and the attendance (thirteen) was encouraging. Few 
students attend tbe Plumian Professor’s advanced lectures on 
the orbits and perturbations of planets. 

In mechanism Prof. Stuart reports that the temporary museum 
and lecture-room has become very insufficient. 

In chemistry there has been a considerable increase of 
students in advanced classes and special departments. The new 
laboratory is now being vigorously advanced. The classes in 
mineral^/ maintain an average of sixt«n students. The 
acquisition of 250 specimens from Mr. Field’s collection has 
ad^d some minerals previously unrepresented, and has im¬ 
proved the collection considerably for students’ use. 

In geology Prof. Hughes regrets the disadvantages of his 
present accommodation for teaching and lecturing, and finds 
the specimens of value are lost to the Museum because of its 
inadequate means of displaying them. A valuable collection of 
Cretaceous Cambridge fossils, many of them type-specimens, 
has been presented by Mr. Jame; Carter of Cambridge. 

Mr. Mart, Fellow of St. John’s College, Is engaged upon 
the arrongemext of the Forei;in and British Cambrian fossil^of 
which it wU be desirable soon to publish a new catalogue. The 
petrological series has been r.^arranged, and also the collection of 
microscope slides. '1 he Upper Jurassic fossils have been largely 
added to and rearrange<l. Many interesting additions to the 
museum areclirouicled in the report. It shows how largely the 
Museum gains from the interest of present and former students at 
Cambric™. 

Prof. Sabington has been chiefly occupied with the study of 
different parts of the Herbarium—eKpeciaJly the magnificent col¬ 
lection ol European Rubi—and the identification ol plants shnt 
by botanists from a distance. Dr. Vines's students have num- 
bwed nearly sixty, and the Botanical l^aboratory Is iftoon- 
Veniently crbVtf 4 cq«; Tbe commencement of a botanical mtuteam 
baa been made by Meeirs* Potter and Gardiner, with the object 



<if the prdiaery text books In bands of fitedentx* 

'Many interesting ^dmens have been given by Sir Joseph 
HnoW and Mr. Thiselton Byer, Messrs, Potter, Vines, Gar- 
4 &B^r, HiUbouSe, and Mias K. Tayler of Girton College, 

In the Mueeutna of Zoology and Comparative Anatomy some 
n^t useful work has been done by the Strickland Curator (Mr. 
Gadow) in exhibiting the characteristic parts of birds, labelled 
smd illustrated by printed descriptions. A lecture-room for 
nnimal morphology is urgently required. The attendances in 
the Lent I'erm this year were :—Elementary Biology, 163 ; 
Elementary Morphology, 94 ; Advanced Morphology, 16; 
total 273. Besides the two IccturerR, nine graduates and ad¬ 
vanced students took part in demonstrating to the classes. Prof. 
Macalister reports that the new iron dissecting-room has been 
very satisfactory, and far more anatomical Work has been done 
than ever before in the University. 

The number of students in the elementary physiology classes 
have averaged 130 each term ; while an average of over 30 
attended advanced lectures. In pathology Prof. Roy has given 
systematic lectures on general patnology, a demonstration course 
on morbid anatomy, a practical pathology course, morbid his¬ 
tology classes, &c , and has found it necessary to engage Mr. 
JosepJi Cinffiths, M.B. Edin., as his assistant. Space and other 
accommodation being deficient hampers the extension of the 
work. 

Vigorous work in natural science will go on during July and 
August. Mr. Fenton will give a course of chemistry, and the 
University and Cavendish J aboraforics will be open. Mr. 
Potter will lecture on systematic botany with juactical work. 
Repetition classes in histolngy and physiology will be given by 
A demonstrator, and Ur. Hill will conduct a class for prac¬ 
tical histology. Prof. Macalister will give demonstrations in 
-osteology; and other lectures will be given regularly in con¬ 
nection with the medical sxhool by Prof. Humphry, Pi of. Roy, 
Dr. Annmgson, Dr. Ingle, &c. rhe courses will begin fioni 
July 7 to 12. 

Mr. W, H. Caldwell, Fellow of Cams College, and Balfour 
Student, having returned to Cambridge from Australia with a 
large supply of valuable material, asks for a room in which to 
prosecute his original researches. This it is proposed to supply 
at a cost of no/, on the roof of a portion of the Museum 
Buildings. 


SCIENTIFIC SERIALS 

Ameruan yournal of Science^ May.—The columnar structure 
in the igneous rocks on Orange Mountain, New Jersey, by 
Joseph P. Iddings. This paper, read before the Philosophical 
Society of Washington, June 1885. deals especially with the 
large vertical columnar fomialions of O’KourUe's Quarry south 
of I Icwellyn Park, and with the still more interesting case of 
■curving and radiating columns in the UndercliflT Quarry near the 
north gate of the same jrnrk, '1 hese lava sheets are studied in 
connection with the general theory of columnar formation, 
which is attributed to a crackir^ produced by the shrinkage of 
the mass upon further cooling after It has c msoUdated into rock, 
which still retaias a great amount of heat. As the consolidation 
■ 4 rte to surface-cooling proceeds inward, the resistance to con¬ 
traction parallel to the surface increases at a greater rate than 
that normal to it, a point may then be reached where resistance 
In the first-named direction will exceed that in the second, and 
the resulting rupture will be perpendicular the cooling surface, 
'fhe wavy form of some of the columns in Orange Mountain 
aiwgests irregularities in the mass which disturbed the uniform 
.advance of the lines of maximum strain, and caused them to 
-deviate from parallelism.—Larval theory of the oripn of tissue, 
by A- Hyatt. Thi.s is an abstract of a paper published in the 
firoeeedin^s of the Boston Society of Natural Histoiy (1M4), in 
'Which an attempt is made to trace a phyletic connectfon between 
Fmozoa ,and Metazoa, and also to show that the tissue-cells of 
th« latteir are similar to asexual larvae and related by their modes 
^ development fo Protozoa, just as larval forms among the 
Metatoa themselves are related to the ancestral adults of the 
dMetont gfoups to which they belong. In the abstract the 
isii^estioh is added that Volvox and Eudorina are true inter- 
tnediato forms entitled to be called Mesozoa or Blasti^ea. Hie 
adtlior*s copcluaious bear directly on the results already ob- 
eMned by temper, Ddhrn, and otlins in tracing the origiii^ the 
srertebrates to some worfhdike type.^Cretaceous metamoiphic 


rocks ^ CaUrotoia, by F; Iteeker* Btwte a iwlfibnt 
ittvesrigatitm of the CaiihtWdto 4df(d(Sttver 
United States Geological SutiriiyitlfwcrysitalhAe aAd sft 
metamOrphic rocks of the coi^raiiges have bato^hje^edto Ikiit 
elaborate examination^ PendUig « complete topmtt, a saasinw# 
of the results is given in the ptesent pa^i all detiuM atooIi 
being deferred until final publfonlinn* The fieldwrotk ijNw 
carried out by the author and Mr. H. W, Turtier, the t^Mieai 
analyses by Dr. W. H. Melville ; and the microscopicalexaiikliKar 
tions jointly by the author and Mr. lA'aldemar Lindgnstt* The 
question of metamorphism has perhaps never before been a^iidled 
under more favourable conditions: a solid baste has been ob¬ 
tained for further inquiry, while the results already seonted are 
sufficienUy definite to form an important aid for the inveat^tiOh 
of metamorphic areas in other geological regions. Cme 
poriant result is the full confirmation of von Rath and Bteoh^'s 
views regarding the probable conversion of feldspar intoserpqhtine, 
There seems to be no doubt that the phenomenon occutl in 
the Californian coast-ranges where the feldspars are corrbdad 
externally, cracks widened irregularly and filled with Serpen¬ 
tine, and in some cases elongated teeth of sementine mhybe 
seen biting into the clear feldspathlc mass. It » Impoaslbm to 
eii))lain these nnd many similar occurrences, except on the suF* 
position that a reaction between some fluid and the foldspars has 
yielded serpentine. Quartz also, which is well known to be 
sometimes converted into talc, is in the same region tranatortnad 
into ^erpentine, —Arnold Guyot, by James D. Dana. This is a 
biographical sketch of the distingiiisbed Swiss haturaltet, 
brought down to the year 1848, wlien he settled in the United 
States,—On the determination of fossil dicotyledonous leaves, 
by Lcbler F. Ward. The writer offers some critical remarks 
on the views, and especially on the system of nomenclature, 
aiivocaterl by Dr. A. G. Nathorst of Stockholm in a papttf on 
fossil floras recently published by him in the Botamis^k$s 
CentralidaH (xxvi., r886).—Pseudomorphs of Umonito itftor 
pyriie, by Erastus G. Smith. It is shown that the common 
hydrated oxides of iron generally referred to limonitc are un¬ 
doubtedly altemtion products of ferrous oxide, or decompositloa- 
products of other iron-bearing minerals. 'J'heir secondary 
nature is clearly shown in the various occurrences where crystal¬ 
line form is }et retained, giving clearly-defined pseudomorphs of 
ferric hydrate after the original mineral. An mtercRting case Is 
described of such an alteration of pyrite into ferric hydrate, in 
which the crystalline form of the pyrite is sharply defined,— 
Influence of motion of Che medium on the velocity of lighL by 
Albert A, Michelson and Edward W. Morley. A sertea of 
important investigations are described, tending folly fo ctmfinn 
Fizeau’s classical experiment of 1851, which proved thftt* the 
luminiferous ether is entirely unaffected by the motion of the 
matter which it permeates.—Note on the stnicture of tempered 
steel, by C. Barns and V. Strouhal. The results are given oi' 
some experiments on the structure of steel, a foU report on 
which will appear in BullHm No. 35 of iheU.S. Gtole^kte) 
Survey.—Brookiicfrom Magnet Cove, Arkansas, by Samisel L. 
Penfield. A description is given of a fihe crystal of brtfokite 
from the collection of Prof, G. J. Bro^. It bekmigs to tlie 
variety classed as arkansitc by C. A. Shephard. 

BuUetin de VAcad^mie Royale de BAmque^ March 6.—^]&ofeer- 
mination of the direction and velocity ^ the motion of the sofor 
system through space, by M. P. Ubl^^lrt. So for from 
constant quantity, the systematic aberrafKOi of the auo aiid‘ its 
satellites was already shown to Vary with lime fo i^ht 
and declination. It was also seen that, by takin|tlht6 
this fact in studying the motion of the soUr systm, If mlglkt he 
possible to determine not only the direction tod velodfty oV* 
motion, but also its extent and even the mean diltaiioe of the 
stars selected for the purpose of coniparisbii. The (fofchor lsfoe 
undertakes to apply the principle to certain groups of sfofo^bif 
like magnitude, and altho^h the results kfo Adt abtfblWtie^^iBd- 
form, the agreement is sumdenily close to juStifo fhi^ tonmullto 
ihat theory and practice are, on the whole, fo 
direction of the motion hew >ee& 


mined, but the mean velocity expressed by the of 

the mean radius of tho eartrs ort>lt wonld apptor fo ht IHw mUi 
than that usually af^bhted by osttonamera to ^ 

solar system.-rOn tlfo ftudy W , 

Cfokro. In expfonaffon of tjie 
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of ^ itdvilnce, H coiKft^ 

HtUrn: Itf Wb <^nt im By mesos of «oi»« 

fltS4 subtle ftnalytkal tiransformatiofis be 
if 4 lAerf fcOieMf ttttd remitrictfble formula^ by me^nt of 
the iti^test ease a of curious aritb- 

Mtktlf Sbch as ; What probability is there that in 

mf di^isiou the most approximate quotient will be the 
W default (/tar 7 MThat probability is there 

atl fttteeer taken at hasard be divided by the sum of two 
olhat iat^rdrs tafcen at hasard^ the quotient by default will be an 
odd butnber ?”—^On the oxidation of hydrochloric add under the 
toduenoe of by M. Leo Backelandt. This paper deals with 
the piheholtieinori oteerved by the author, that concentrated pure 
hydxocblodc acid exposed to the action of sunlight in a badly- 
sb^pped llssk after sbme time tilths yellow, and emits an Odour of 
c^lmine "llie dhange is shown to be due to a process of oxide- 
tron, the attzioepheru: oxygen consutning the hydrogen of the 


cfitumdancds hydriddic acid nets in the same way, liberating 
its iodine.—Notes on the rocks of Kantavu Island, Fiji Archi¬ 
pelago, by M. A. Renird. ’the author denis mainly with the 
andesites df the port of Kantavu, where they assume a columnar 
dhposUion.^Examliuitlon of the objections made by M. Hirn 
agUDSt the kidetic theory of the gascs, by M. R. Clansi^^ 
While admitdng the gerterftl care and accuracy with which 
M, Him has conducted his extensive experiments, the 
author argues on theoretical grounds that they are in no 
way Opposed to the now generally accepted kinetic theory, 

H«l RtaU IstUulo Lombard April 15-^On the 

g ermanent magnetism of steel at various temperatures, by Dr. 

Poloni, 111 this paper, which is supplementary to the two 
memoirs published by the author in 1878 and 1882, several in¬ 
teresting experiments are described with a series of magnds 
subject^ to the action of heat within the limits of 15" ami 300*^ 
C.—Note on a new acid isomerous with aspartic acid, by Prof. 
( 5 , KbrnOr* The formula of this acid, which the author pro¬ 
poses to uaibe ft-iso^spartic or a-amido-isosuccinic acid, is— 

CH, 

I 

COsH, 

RkdsUt Scieni^ihIndustrial'^ April 15.—A new method of 
nieoMitlng the thermic expansion of solid bodies, by Prof. Filippo 
Aftliiiini, Hie author describes an ingenious apparatus which 
Ito has constrooted for the purpose of determining with su/hcietit 
ACciuacy rtie increase in the linear dimensions of solids, derived 
from the Mtcmal motion communicated to matter by thermic 
enet;^. 

April 30-May 15.—On the real atomic heat of simple bodies 
til the friechadictd theory of heat and the formulas relating to it, 
by Rrof. Alessandro Sandrucci. In Hlrti’s “ Mechanical Theory 


44 ct of the atomic weight o of a simple body by its absolute 
oalorlSc capacl^ A", and it is shown that this quantity should be 
Indepeadent of temperature, and equal and constant for all 
slm^e bodies; but the deductions are established inde- 
peftd^tly or any hypothesis on the nature of heat. Prof. San- 
dlh|tQd lUJkW inquires whether, g^iven a Certain hypothesis on the 
hftnre of heat, and determining the physical concept of rmt 
41 ^ in aald hypothesis, It m^ht be possible to obtain 
and humerical results equal; or very nearly equal, to 


atid humerical results equal; or very nearly equal, to 


ma a lew ot&er plants ox this cioas rrot. ucopoli 
now adds the Tfmbaitva, Martius, which is widely 

South Brazil and Uruguay. 
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, Incrmwe of austalmng poiVef to krercaae of current becowtea 
rapidly smaller; and it haa ig^nentlly been assirtned th« tilts 
ratio continues to diminish indefinitely, so that an infinite current 
would not impart to a magnet mudi greater lifting power than 
I that which it possesses when an approach to *^Aaiaration’' is 
first indicated. Joule estimated that the attraction would never 
, be as much as aoo lbs. per square inch of sociional area; and, 
much later, Howland assigned 177 lbs. per square inch, or 
‘ 12,420 grms. ])er square centimetre as the limit for iron of good 
I quality. 

I Having reason to doubt these conclusions, the author made 
some experiments with an iron ring cut into two equal parts, 

I each of which was surrounded by a coil containing nearly looo- 
I turns of insulated wire. When one-hnlf of the ring was used 
I as an electro-magnet, and the other half as an armature (no 
current being passed through its coil), the weight supported WO* 
with a current of 4*3 amperes 13,100 gnus., and with 6*2 
amperes 14,200 grms., )>er square centimetre of surface. The 
lifting power therefore exceeded that which had been previously 
considered the greatest possible ; nor Was there any indication 
' that a limit was being approached. But it was of greater in^ 
Icrest to observe the effects produced when both portions of the 
ring were brought under the influence of gradually increasing 
currents, the conditions then beii^ nearly the same as in Row* 
Imd^s experiments. It was found that when the magnetic force 
had reacoed 50 C.G. S. units, at which point the weight 
tained was about 10,000 grms. per square centimetre, the falling 
off in the rate of increase of the lifting power was well markeaT 
And it continued to diminish until the magnetic force Was ajo 
units and the weight supported 14,000 grms. But from this 
point th€ magnttising current and the w^i^t that cou^d be carHinf 
increased in exactly the sam: proportion^ and continued to <lo^ 
so until the magnetic force had been carried up to 585 uniti, 
when the experiment was stopped, the maximum weight aap* 
ported having been 15,905 grms. per square centimetre, of 
229*3 lbs. per square inch. Uetailea results are given in ^ 
first and second columns of the table, A curve plotted with 
the magnetic forces as abscissae, and the weights lifted as ovdi* 
na(e.s, becomes, when the magnetic force is greater than 
units, a sensibly “traight line inclined to the horizontal axis. 

It occurred to the author that these results might be applied 
to the investigation of the changes of magnetisation which corre 
spend to changes of magnetic force. For if the grins, 
weight supj>orted per square centimetre, H » the mognotle 
force, and / = the magnetisation, then for the divided ring 

Wg 2if/» + HI ; 

and by giving to fV and H the values found to correspond, it 
becomes jxjssible to find corresponding values of Ar and A 
These are contained in the first and third columns of the tabl«v 
When 1 / has exceeded about aoo, the ratio of / to Af no loftMr 
continues to diminish, and the curve expressing the relatton 
between them apparently becomes a straight line. Were the 
experiment carried much further, a tendency to a limit would 
probably be indicated ; but if there is one it must be con¬ 
siderably higher than it is generally believed to be. 

If h denote the susceptmility, fi the permealulity, and B tha 
magnetic induction, then / = hH, ^ i 4#^, and B » 
Hence the values of A, u, and B corresponding to diffetertt 
values of H can be found, and are given in the table. Hie 
figures in the last two columns are of great imereirt. Row* 
Umd, In order to exhibit the results of his well-known ex|>eri- 
raents in the form of a curve which (as he believed) would be of 
finite dimensions, plotted the values of u as ordinates against 
those of B as abscisss. The curve of ft. thus obtained, after 
reaching a maximum for B = 5000, fell rapidly and in an Xlftio^ 
straight line towards the honxontal axis. Assuming that the 
line would continue to be straight until it actually met the axis> 
Rowland concluded that the maximum of magnetic induetiew 
was about 17,500 units. 

NoW the greatest magnetic force used in Rowland's experi* 
meats was only 64 C.G.S. units; the imaginary part of his 
curve, therefore, corresponds to values of // ranging fwm 64 tn- 
mfinity. A part of this exceedingly wide gap Is filled by the 
author's effi^ittehts. In which Bt reaches 585 ; and If the 'vkluOi 
of p and B gbhen in the table alte plotted, the curve wftl he 
found (after a mdd descent) to soon after the Hnilt 

of Rowand’s observations, ultimately becoming, when Jf *si 
i$,8.b, almost parallel to the axis of B 
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Tlifii tVQftrAlly-^acoepted ideay as to the limit* of magnetiiation 
laid laagnetlc iadoctitm therefore need modification. 
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May 27.—*'On the Relation between the Thickness and the 
Surface-tension of Liquid Films.” Ry A. W. Reinold, M.A., 
K,R.S., Professor of Physics in the Royal Naval College, 
Greenwich, and A* W. Rucker, M.A., F. K.S. 

Plateau, Liidtge, and van der Mensbrugghe have investigated 
experimentally the relation between the thickness and surface- 
tension of thin films. None of these observers, however, have 
used films thin enough to show the black of the first order of 
Newton's colours. The authors have therefore made a careful 
comparifion of the surface-tension of black films with that of 
coloured films, the thickness of which was from 10 to 100 times 
greater. The principle of the method is the same as that 
utilised in LUdtge's experiments. The interiors of the films to 
be compared are connected, and the relation between their 
surface-tensions is deduced from measurements by which their 
curvature is determined. In the authors’ experiments a cylin¬ 
drical film was thus balanced against another, which, though 
sometimes cylindrical and sometimes spherical, was initially of 
the same curvature as itself. The necessity for this arrangement 
arises from the fact that the authors' previous observations have 
shown that a cylindrical film thins to the black of the first order 
more readily than one of any other form. The fact that small 
changes in the forms of cylindrical and spherical films, attached 
to two circular rings, convert them into unduloids or nodoids, 
renders the tnathematical theory somewhat complicated, but 
other considerations have been made to give way to the necessity 
of obtaining films which readily yield the black. 

Preliminary experiments were instituted to test the observa¬ 
tions of Liidtge and van der Menslwugghe ns to difference of 
surface-tension between two films, one of which had l>cen 
formed more recently than the other. These exiJeriments 
shot^d that when one of the films was kept thick by supplying 
liquid to its upper support (flooding), while the other was 
allowed to thin, a considerable apparent difference of surface- 
heasion was obtained. Before, however, this could be accepted 
as a trustworthy determination of an actual difference of sur¬ 
face-tension, several possible sources of error had to be con- 
fudored. Thus, experiment shows (i) that the fact that 
the thicker film displays the greater surface-tension cannot 
be attributed to any peculiarity of the apparatus or mode 
of thickening adopted ; (2) that it is not due to the weight of 
the thicker film ; and (3) that only a small part of the observed 
difference can be ascribed to any slipping of the film over the 
Uc^id attachments to the solid supports. 

The cause of the phenomenon cannot at present be assigned 
■with certainty. Perhaps many causes are at work. Reasons 
are given for the conclusion that it is merely an instance of the 
difficulty which many observers have found in preserving a liquid 
aurfaCe pure. 

On the assumption that the rapid change in the surface-tension 
of a newly-formed film is not due to its thinning, but to a dis¬ 
turbing cause, attempts were then made to eliminate this cause, 
or reduce it so as to compare films of very different thicknesses. 

Two methods of attaclting the problem were carried out. In 
the fiwt the procedure was as follows;—The diameters of two 
cylindrijcal films were measured when they were in the same 
state \ an electric current was passed up one of them in order to 
thicken it; and then, after a sufficient length of time hod elaps^ 
for the direct effect due to the disturbance produced by the 
current to pasioff^ the diameters were again measured. „ By this 
means it was possabk to compare two films, one of which Was 


nearly all hhekj while the oth^ disphiyed a BUle hlnch ^ 
colours of the first and second Both films were iinn 

allowed to thin, and amming (id act^rdafice wi^ . 

observations of the authors} that; whi(^ woe 
remained in a constant state, anycwigeof dtomi^.Which^^ 
place, as the coloured film became bldck, could be observed^ 

In a second group of experiments a cylinder was balanced 
against a sphere. As a spherical film thixu more ilbwly tlMUi a 
cylinder, a comparison between a thick film (sphere) anid A 
black or partially black film (cylinder) could be made without 
having recourse to an electric current, and greater di6ferei;ices of 
thickness were obtained than in the eariier observatlai». 

The differences of surface-tension measured in these Observa- ^ 
tions were very small. They never exceeded 1 5 per cOOL, Aod. 
the black films were sometimes more and sometimes less cuyved 
than the thicker films with which they were compared. Tbore 
was no evidence of any regular change in the surtace-teniion al 
the thickness diminisned, and the average difference between 
the tension of the black and coloured films as deduped firom 
fifteen experiments was only 0*13 percent. 

The general result of the inqUiiy, therefore, a|^ars to be 
that wktn /A/ 6 Iaci ^rt of a soa/^-JUtn forms in the normal uwy, 
spreading sloxoly irver the surface^ no evidence of any change in 
surface-tension dependent on the thickness 0^ the film is furemhed 
by a direct comparison of the tensions of thin and thick fUnis over 
a range of thickness extending from 1350 to 12 mUlionilU of a 
millimetre* 

This conclusion is based upon a method of experiment by 
which a change of J per cent, in the value of the tension must 
have been detected, had it existed, and upon fifteen independent 
comparisons of the tensions of black and coloured films. 

The authors next discuss the bearing of their observations 
upon the question of the magnitude of the so-called ** radius oT 
molecular attraction.” They point out that if the mere equalit}’ 
in the surface-tensions of thick and thin films is to be considered 
conclusive, they have accumulated much stronger evidence for 
the statement that the radius of molecular attraction U less than 
half the thickness of a black film, r.r. <6 x 10'*mm. 

Plateau produced for the assertion that 59 X is a 

superior limit to its magnitude. They are, however, unwilling 
to draw this conclusion from their experiments until an explana¬ 
tion is forthcoming in harmony with it, of the apparent db- 
continuity in the thickness of the film which always (except 
under very special circumstances) occurs at the edge of the 
black. 

They are themselves inclined to look upon the sharp edge pf 
the black as evidence of a change in surfacc-teusion due tp the 
tenuity of the film, and to regard the result of tbeir experiments 
as fixing a superior limit (o'S per cent.) to the difference of the 
tension of the black and coloured parts. 

As no explanation of the dbcontinuity at the edge of the 
black ha? (as far as the authors are aware) ever been put for¬ 
ward, they conclude by a suggestion which, though no doubt of 
a speculative character, may serve to draw attentmn to A subject 
which is they believe of considerable interest. 

They show that the main facts to be accounted for, vi*. the 
discontinuity, the uniform thickness of the black, the wide 
variations in the thickness of the part of the coloured film which 
is in contact with the black, and the equality in the surfiicC- 
tensions of the black and coloured films, could be explained if'h 
were supposed that the surfiice-tension has a critical value whe^ 
the thickness is somewhat greater than X2 X lo’* mm. 

The possibility of the existence of suck a critical value hue 
been pointed out by Maxwell \EncycL art. Capillarity 
It would be explained by the assumption frequently mode in 
discussions on the nature of molecular forces, that ai the distutu^ 
between two molecules diminishes, the miituM ferce between 
them is aUernatively attractive and repulsive. 

June 10.—**On some New Elements in GadoUnlte 1^ 
Samarskitc, Detected Spectroscopically.” By William CroOke^ 
F. R. S. V P C S 

The recent discoveiy by my distinguished friedd M. de Abil" 
baudran \Comptes rems^e^ cii., p. 1003, May ^ 
existence of a new element which he calla Dyiprosittnbi i 

unadvisable on my part, oa a follow inveetigator % _ 

research, to delay any longer the announcement qf j 

results I have obtain^ during the fracUonatiope oif tfcei s*— 
and gadolinite earths. 
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tftk^ the o^rthti wtuch gfte abaorption-sp^tni when 
‘‘^t arc ^iflcftnciitt^ by traftsmlttM l%bt, TTjettc occur 

*y it the Highet end, beginnieg with didymium and proceed- 
nb'V^h aamadum^ holmium^ Itc*, to erbium, which is one 
{kTU^ ieiitt basii<v The earths whicdi ^ve phosphorescent spectra 
OOCor at the lower end, but eawi group overlaps the other ; 
yttria occurs above erbia. 

of the highest of the absorption-spectnim earths is 
The gpecinim of didymium, as generally met with, is 
known, and is given in my paper on Radiant Matter 
Spedtroscopy; Part ?, Samarium *’ (par, 135). 

It has long been suspected that didymium is not a simple body, 
i4id in June idSc Dr. C. Auer announced that by a scries of 
many hundred Uuctional crystallisations he had succeeded in 
splitting up didymium into two new dements, one giving Icck- 
green salts and the other rose-red salts. The green body he 
caQfed Praseodymium and the rose-rfed Neodymium. I have not 
found that my method of fractionation gives a decomjwsition 
similar to this ; probably didymium will be foimd to split tip in 
more thwi one direction, according to the method adopted ; but 
by pushing the fractionations at the didymium end of the series 
to a considerable extent, a change gradually comes over the 
spectrum. At the lower end the earth gives an aV)sorption- 
spectrum such as is usually attributed to dulymium, but with no 
trace of some of the bands in the Vdue end, the one at x 443 
beltig especially noticeable by its absence. The intermediate 
earths give the old didymium spectrum, the relative intensities of 
some of the bands varying according to the position of the earth 
in the series, the band 443 becoming visible as the higher end is 
approached. The highest fractions of all give the band 443 one 
01 the most prominent in the spectnun, being accomiianied by 
other fainter bands which are absent in the lowest didymium 
spectrum. 

^ I now come to a branch of the subject which promises to 
yield results even more fruitful than those given by the examina¬ 
tion of absorption-spectra r I refer to the sj>cctra yielded by some 
of the earths when pbORphoresred in i^acuo. This method 
has been so fully exp wined before the Royal Society, in ray 
papers on ** Radiant Matter Spectroscopy,’* that I need not 
repeat it. 

In my Bakerian Lecture on Yttrium {PAi/. Trans.^ Part 3, 
1^5) 1 described the phosphorescent spectrum of this earth, and 
pve a drawing of it. In the Samarium pajwr I gave a .similar 
description and drawing of the samarium spectrum, and also 
descrioed and illustrated some anomalous results obtained when 
yttria and samaria were mixed together. Under the conditions 
described in th^^paper a sharp and brilliant orange line made its 
aj|ipearance, which at that lime seemed as if it belonged to the 
SaMriam spectrum, and was only developed in greater intensity 
by the presence of yttria. This explanation, however, did not 

satisfy roe, and I called the line 609 “the 

anomalous line,” intending to return to it at the first opportunity. 

I hav^ since further investigated the occurrence of this line, with 
inibre than usual good fortune in the extent and importance of the 
insw facts thereby disclosed. 

I S^tematie fractionation was carried on with the portions of 
ihfi^eneral series giving the strongest appearance of line 609, 
ah lTt soon became apparent that the line closely followed 
aaii arium« The presence of yttria was not necessary to bring it 
idttii although by deadening the brightness of the other bands it 
waa iiseful, not seeming to affect the line 609. Several circum- 
a^ces, however, tended to show that although line 609 accom- 
samarium with the utmost pertinacity, it was not so integral 
qf its spectrum as the other red, green, and orange lines. 
1^^r j£n«t^ce| the chemical as well as physical behaviour of these 
bodies was different. On closely comparing the 
of spwimens of samaria from different sources, line 609 
varied much in intensity, in s<?me cases being strong and in 
othem almost absent. The addition of yttria was found to greatly 
the ttdi Ortuige, and green lines of samarium, while yttria 
iro effect on the une 609 ; again, a little lime entirely 
l^e 6Cf9, while it brought out the samarium lines with 
yighht. f’imdly attempts to sepa^tute line 609 from 
hned thdee pt^ions of the samarskite earths io which 
iemneenfyated^ in sufiScient success to show me 

" almost inexhaustible snpidyof 

m'n n^ he dlMcalt. 

.4 knpossible th me, feetridedwith 


limited Lime and means, Nature has succeeded in effecting in the 
most perfect manner. I had been working on samarskite, and 
many observations had led me to think that the proportion of 
band-forming constituents varied slightly in the same earth from 
different minerals. Amongst others, gadolinite showed indica¬ 
tions of such a differentiation, and therefore I continual the work 
on this mineral. Very few fractionations were necessary to show 
that the body giving line 609 was not present in the gadolinite 
earths, no admixtures of yttria and samaria from this source 
giving a trace of it. It follows, therefore, that the body whose 
phosphorescent spectrum gives line 609 occurs in samarskite, but 
not in gadolinite ; thus it cannot be due to samarium, yttrium, 
or a mixture of these two elements; the only other probable 
alternative is that the source of this line is a new element. 

Chemical fractionation is very similar to the formation of a 
y^eclrum with a very wide slit and a succession of shallow prisms. 
The centre portion remains unchanged for a long time, and the 
only approach to purity at first will be at the two ends, while a 
considerable series of operations is needed to produce an 
appreciable change in the centre, 

I luring the later fractionations of the gadolinite earths another 
set of facts, formerly only suspected, nave assumed consistent 
form. The spectrum bands which hitherto I hatl thought Wonged 
to yttria soon began to vary in intensity among themselves, and 
continued fractionating increased the differences first observed. 
It would exceed the limits of a preliminary note were I to enter 
into details respecting the chemical and physical reasons which 
lead me to the oefinile conclusions 1 now bring before this .Society. 
Mt)re th.in 2000 fractionations have been performed to settle this 
single point, 1 will content myself with stating the results. The 
earth hitherto called yttria apfKrars to be a highly complex body, 
capaide of being dissociated into several simpler substances, each 
of which gives a phosphorescent spectrum of great simplicity, 
consisting for the most j)art of only one line. 

'Paking the constituents in order of approximate basicity (the 
chemical analogue of refrangibility) the lowest earthy con.-^tituent 
gives a violet band (^ 456), which I have reason to believe belongs 
to ytterbia. Next comes a deep blue band 482); then the 
strong citron band (\ 574), which has increased in sharpne.ss till 
it deserves to be called a line ; then come a close pair of greenish- 
blue lines (A 549 and A S41, mean 545); then a red band (A 619), 
then a deep red band (A 647), next a yellow band (A 597), then 
another green line (A 564); this (in samarskite yttria) is followed 
by the orange line (A 609) of which I have already spoken ; and 
finally, the three samarium bands remain at the highest part of 
the series. "I'hese for the present T d(» not touch, having my hands 
fully occupied with the more easily resolvable earths. 

Jn the Comptrs remius for April J9, 1886, M. de Bdsbau- 
dran announced to the Academy that M. de Marignac, the 
discoverer of Ya, had selected for it the name Gadolinium. In 
P’ebruary last I gave a short note on the earth Ya (/Vvc. Roy. 
Soc., No, 243, February 1886. and Nature, vol. xxxiii., p. 525) 
in which I described its phosphorescent spectrum (aj^ceing 
exactly with that given by Ya of M, de Marignac’s preparation). 
Referring to my pajier it will be seen that Ya is composed of the 
following band-forming bodies ;—{451), ( 549 ). ( 5 ^ 4 ). (S 97 )i (609), 
(619), together with a little samarium. Calling the samarium 
an impurity, it is thus seen that gadolinium is composed of at 
least four simpler bodies. The pair of green lines (A 541 and 
A 549, mean 545), being the Rtronttcst feature in its spectrum,may 
be taken as characteristic of gadolinium : the other lines are due 
toother bodies. 

A hitherto unrecognised band in the spectrum by absorption 
or phosphorescence is not of itself definite proof of a new ele¬ 
ment, but if it is supported by chemical facts such as I have 
brought forward there is suflScient primd fa<i€ evidence that a 
new element is present. Until, however, the new earths arc 
separated in sufficient purity to enable their atomic wekhts to be 
approximately determined, and their chemical anti physical 
properties observed, I think it is more prudent to regard them as 
elements on probation. I should therefore prefer to designate 
them provisionally by the mean wave-length of the dominant 
band. In tins I am tollowing the plan adopted by astronomers 
in naming the minor planets, which arc known by a number 
encircled by a Une, If, however, for the sake of easier discussion 
among chemists a definite name is thoi^ht more convenient, 1 
will fSlow the plan frequently adopted in such ca'^es, and pro- 
vi^ionalfy name theae bodies as shown in the following 
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Th€ initial letters D, S, and G recall the ori^n of the earths 
respectively from Didymium, Samarskite, and Gndolinitc. 

Gdological Society, May 26.—Prof. J. W. Judd, F.R.S., 
President, in the chair,—John Allen Brown was elected a Fellow 
of the Society.—'I'lie following communications were read :— 
Further proofs i»f the pre-Cambrian age of certain granitoid, 
feUitic, and other rocks in North-Western Pembrokeshire, by 
Henry Hicks, M,D,, P.R.S., F.G.S. In this pa|>er the author 
gave the results obtained by him during a recent visit to North- 
West Pembrokeshire. He stated that he had further examined 
some of the sections referred to in his previous papers, as well 
aa others not therein mentioned, and that he had obtained many 
additional facts confirmatory of the views expressed by him in 
those papers. The Lower Cambrian conglomerates and grits, 
he sain, contained pebbles of nearly all the rocks in that area 
which he had claimed os of pre-Cambrian age ; and the frag¬ 
ments of the granitoid rocks, the felsitic rocks, the halleflintas, and 
of the various rocks of the Pebidian series which he had found, 
showed unmistakably that those rocks had assumed, in all im¬ 
portant particulars, their peculiar conditions before the fragments 
Were broken off. Moreover, he stated that there was abundant 
evidence to show that the very newest of the pre-Cambrian rocks 
of the area had been greatly crushed, cleaved, and porcelIonised 
before any of the Cambrian sediments were deposited ; hence 
he maintained that there was in the area a most marked uncon¬ 
formity at the base of the Cambrian. At Chanter’s Seat, near 
St. Pavid’a, he found that the I-XJwer Cambrian grits and con¬ 
glomerates were, in parts, almost wholly made up of fragments 
of characteristic varieties of the granitoid rocks which form the 
Pimetian ridge near by. The so-called granite of Brawdy, 
Hayscostle, and Drimaston, he said, there was good evidence to 
show, was probably of the aee of the granitoid rocks of St. 
David’s, The moss of so-called granite near Newgale, he 
stated, was composed of rhyolities apd breccias, undoubtedly of 
pre-Cambrian age. The Roch Castle and Trefgarn rocks, he 
stated, could not iK)ssiWy l>c intrusive in Cambrian and Silurian 
atrata, bat belonged to a aeries of pre-Cambrian rocks. He 
referred to the important evidence bearing on the age of these 
rocks given in a paper communicated lo the Society, since his 
last paper was read, by Messrs. Mart and Roberts. These 
authors showed that in a quarry near Trefgarn Bridge a Cam¬ 
brian conglomerate, overlain by Olenus-shales, is to bo seen 
resting on the eroded edges of the Trefgarn series. The author 
examined this section lately, and obtained from the conglomer¬ 
ate some very Kirgc i>ebbles of the characteri-tic rocks called 
haUeflintafi, and of the osh-bands, both of which are found in 
siiu in the quarry. He therefore maintained that there was the 
most ample evidence to show,that there was a great group 
of pre-Cambrian rocks exposed in North-West Pembrokeshire, 
ana hence that he had proved conclusively that Dr. Geikie’s 
views in regard to these rocks, as given in his paper and more 
reoently in his text-hook, arc entirely erroneous.—-On some 
rock-apecimens collected by Dr. Hicks in North-Western Pem¬ 
brokeshire, by Prof. T. G. Bonney, D.Sc,, LUD., F.R.S., 
F.G.Bi The author stated that he had examined nucroscop 4 cally 
a seriee of specimens collected by Dr. Hicks, and compared 
th«n with those described by Mr. T, Davies, in vbl. xl. of the 
Quarfitiy and with some in his own oolleetioo. He 

^eed with Mr. DaviesN conclusions in all important .matters. 
Ilie Chanteris Seat conglomerate contained many *0! 

quarts and felspar, curiously like those minerals in tM so-catied 


souse whid) oew in the St- f>avid¥#th 4 ot» a 

schist, and an argillite. The ro^ks^ hi folttvy ^ 

were indurated trachytic 4 sheSi togildW with th<; puribUji 
rock which was the most typical of the ao-callod hjtlieAintni, 
One of the pebbles from the overlying eongloinerake pot^S^tly 
corresponded with the last-named rock; others appeai;^ ^ be 
most probably from an altered trachytic ash, aijE|brii|j{ Oply 
varietaJly from those in sUu, Aficr nrolonged 
of this ** hatlefiinta" of Trefgarn and the similar 
Roch, he was of opinion that while it was possible that Sot^e 
specimens might be altered ashes, most of them were Ofttdhntly 
rhyolites or obs'dians, devitrified, and then s|llctfied by tEe^ w- 
sage of water which had contained silica in solution, ^e 
Trefgarn group obviously could not be intrusive in the Ldwvr 
Cambrian, and it was extremely improba^de that the Eoch 
Castle series was newer than the basement conglomerate of thet 
district. The Brawdy granitoid rock might be a gnbiite, but at 
any rate it presented considerable resemblance to fhe 
metian.” It was therefore evident that the Cambrian conglo¬ 
merate of St. David’s was formed from a very varied serins of 
rocks, some of them much older than it, and that the Dimetian 
could not be intrusive in it. Moreover, even if the Dimetixtn 
should be proved ultimately to be a granite, and tlic core of a 
volcano which had emitted the rhyolites, sufHcietit time must 
have elapsed after its consolidation and prior to the making of 
the conglomerate to remove, by denudation, a great mass of 
overlying rock. Hence, whatever its nature, it pre- 

Cambrian.—On the glaciation of South Lancashire, Che>hire, 
and the Welsh border, by Aubrey Strahan, F.G.S., H.M, 
Geological Survey, By permission of the Direct or ^Genentl. 
The author stated that it may be concludetl that (il the striae On 
the English and Welsh sides respectively, while Knowing varia^ 
ttons among themselves, by a marked preponderance in one 
quarter of the compass, indicate a direction of principal glacia¬ 
tion, this direction being on the English side from about 
N.N.W., and on the Welsh from about E.S.E. (2) The direc¬ 
tion of glaciation in both districts agrees very closely with that 
of the transportation of the drift, but is only locally InHucnoed 
by the form of the ground. (3) The strice are by no means uni¬ 
versal, but are found almost exclusively in connection with those 
beds in the drift which contain evidence of the actual presence 
of ice. The strioc are not such as can have been produced by 
valley-glaciers; they go across and not down the valleys, ttor 
are there any moraines. The marine origin of the drifts \n inidi- 
cated by their well-marked stratification as a whole, by the 
alternations of well-washed sands and graveU with the Boulder- 
clays, and by the occurrence through all the beds of marine 
shells. 

Royal Microscopical Society, May 12 .—Thts ReV. Df. 
Dallinger, h.R.S,, President, in the chair.—The President re¬ 
ferred to the death of Dr, J. Matthews, a member ofCouncir, 
and a resolution of sympathy and condolence with the fismHy 
was adopted.—Mr. J. Mayafl, jun., exhibited and descriW a 
new pattern of the radial microscope by Mr. Swifti in which a 
rack was added to the arc, and a removable meohamoal #tage 
provided l>y which the object was clipped Without any inter¬ 
mediate plate.—Mr. J. O. Hirst’s communication was read 
referring to the report in the Jounnal of the Royal Society ef 
N.S. Wales, attributing to him the view that a highly reffootive 
mounting medium enabled objectives of mnaU apertur'^' to cpftti- 
pete in resolution with wide-angled oil-lmmcrsion obJ^iWit. 
Mr. Hirst explained that the report was so worded AS to 
convey a totally erroneous impression of what be claimed, 
which was only that the highly refractive medium would render 
difficult test diatoms so easy to a good blgh'aogted Water lefts 
that the superiority of the oil-immersioA ^jective will bet be 
apparent, except under >the vety detest eye-pieces,C. I>- 
Ahrens’s paper, on a new polarising prism, was read; ' 

Thompson’s letter in commendatioit of it as anrivaUed Rw tufe 
as a polariser, having fiat ends, wide angle, aid abaqnoe ' 
distortion or coloured fringes. ^Dr^ StembetgV {mpth* ()^ 

pasteuri was hi which he attAUdhfi' tb Alba 
characters which distinguiBh itift a ve^de^irite 
microbe of fowl-cbolerVL Jt dffihring froift ^ wnMih 

Us ^igiology, ™ facuh a^ ^-ii ' 

Woodburytype process from Iiegarivi^ l9^^^ 
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^ uWMtoA. T^hvif wm shown upon n 

Mitithle G. $inith nf (h« Sctc^wn Cb. Mr* 

thlit: ll« iHMlhetii mom tlmn or^unarity snccesitftil 
il» ovmbMvIbf Ui« chief dlflioulty m tha matter, that of oUtatning 
Spelt ea wottldi property mpcem&t the various pUnea of 

eeb^ hkfipobjeettti and tW without l?as of natural effect. The 
oht^eltksimtttd 0 iatam»iutd Desmids, Fommlnifera, 

Polybyitllia, aectJons of Echinus spines, insect prepara- 

aoimai paimsitest and anatomical and vegetable sections, ; 
tha'Mmarkawe ctaameas of most of the photographs calling > 
forth i^efiiieiil; fevourable comments from the Fellows present. 

H^nioinalociaal Society, June a.—Mr K. Mcl.achlan, 
F.|l^Sl> PreaiJcnt, In the chair.—The following gentlenftn were 
elected Fellows, viz, Mr. C. Baron-Clarke, M.A., F.R. S., Mr. 
Oannatt, Mr. H. WallU-Kew, Mr. J. F. Mutch. Mr, B. W. 
Neave. Mr. A. C. F. Morgan, and Mr, W. Warren, M.A.—■ 
Mr. Stevena exhibited an example of Heydema nuromaculafa^ 
from the Shetlands, a species new to Britain.—Or. Sharp exhi¬ 
bited certain specimens of Sta(ihyhnulce^ specially prepared and 
placed in cells of cardboard, sealed up with layers of bleached 
shellac.—Mr. Billups exhibited Mtteorus luridust Ruthe, a 
Species of hhntumonidie new to Britain.—Mr. W. White exhi¬ 
bited cocoons of Cerura vinuh^ and made some observations as 
to tl^ mode by which the perfect insect escapes from these solid 
structures. He thought that formic acid secreted by the insect 
was a probable factor in the operation. The question of how 
the parasitic Ickneumonidtr anti Diftttra escaped from these 
cocoons was also raised, and the President, Baron Osteu<Sacken, 
Mr. Waterhouse, and Prof. Meldola, ma<le remarks on the sub¬ 
ject.—Mr. Elisha exhibited living larva' of Geometra smarajf^ 
from the Easex marshes. He also exhibited the singular 
pupee of A. htnmtiiL —Mr. Howard Vaughan exhibited a long 
series of Petvitea Aas/tafia^ showing the innumerable varieties of 
the species. He also exhibited, on behalf of Mr, Sidney Webb, 
of Dover, an interesting series of Cidaria snj^nmafa^ and read 
notes on the varieties of this species, communicated by Mr. 
Webb, Mr. Tenner*Weir, Mr. Waterhouse, Or. Sharp, Mr. 
Distant, and Mr. Stainion took part in the discussion which 
ensued. Mr., A. G. Butler conimunicated a paj^er on new 
genera and species of Ltpidofdem^Heterecera from the Australian 
region, in which 21 new genera, and 105 new species were 
described,—Dr. Bely communicated a paper on uncliaracterised 
species of Diahroika. 

Edinburgh 

MUtbematical Society, June u.—Dr, R. M. Ferguson, 
President, in the chair.—Mr. Alexander Robertson discussed a 
problem in combinations.—Mr. J^^hn Alison gave a mnemonic 
hr a group of trigonometrical formula;.—Mr. A. V. Fraser 
read a communication from Mr. George A. Gibson on integra¬ 
tion by parts and successive reduction. 

Paris 

Academy of Sciences, June 7,—M. Turien de la Gravike, 
PreaidOnt, in the chair.—Remarks on the works of M, Jean 
CljBtttde Bouquet, by M. Halphcn. To this notice is appended 
a list of the scientlAc writings of the illustrious mathematician, 
who waa boro at Morteau, Franche-Comte^ on September 7, 
and died on September 9, 1885.—A new method of detcr- 
mmmg the refractions of light at all altitudes by means of the 
known value of one alone (continued), by M. Loewy. The 
formulae are here given by which various refractions may be 
found after one haa been determined by the method already 
oaplained.—On the part played by Lavoisier in determining the 
amt of weight io the metrical system, by M. C. Wolf. The 
impetfect data contained in Delambre’s “Base du Systiime 
Metriqne** are here supplemented from fresh documents tracing 
the action of Lavowia** determining the various standards of 
weight in the metrical system adopt^ by the French Govern¬ 
ment at the doee of the last century. — Heat of combustion and 
formaliOQ of the eugarS) hydrates of carlwn, and allied poly¬ 
atomic atom^ by MM. Berthelot and Vieille. By their new 
method the.autbOrs have at last succeeded in cFeoting complete 
of the joi^ hy free oxygen, thereby correcting the 
deterjndhatlp&a a)tea(§» obtaiaed by Rec)ienberg with the chlorate 
of 'potwh for mannUci oolcUe, lactose, saccharose, cellulbse, and 
aooHs lotimr aubs^ttweat-^FfosK observations oti the arnmopia 
in iW Bertheloi and Aodrrf,, Iniwply 

to M; M imie the authors deal with the iotoresritig 

tfa« 


Utiog the interchange of ammonia between the atmosphere and 
the earth.—On the atomic weight and the spectrum of ^rmantum, 
by M. Lecocq de Boisbaudran. Under the induction-spark a 
fine specimen of this element received from M. Winkler yields a 
beautiful spectrum with remarkably bright blue and violet rays, with 
atomic weight 72*27, Germanium would therefore appear to He, 
not between bismuth and antimony, as at first supposed, but 
between silkium and tin, like the ekasilicium of Mendelejeif’3 
classification. Winkler had fixed its atomic weight provisionally 
at 7275.—Note on the age of the Pikermi, Mount Ikberon, 
ami Maragha fauna, by M. Albert Gaudry, The author^s obser- 
vntion.s induce him to refer this geological epoch rather to the 
Middle than to the Upper Tertiary.—Researches on gelatine, by 
M. P. Schutzenberger.—Influence of the anaesthetic va^>oura on 
the living tissues, by M, R. Dubois. 'I'he paj>er gives a descrip¬ 
tion of the action exercised by the vapours ot chloroform, ether, 
sulnhuret of carbon, and alcohol on the protoplasm of theaiiimar 
ana vcgelable tissues. The action is regarded not so much as 
one of coagulation, os of substitution anakgous to that obtained 
by Graham when studying the cftects of ether, alcohol, See,, on 
the mineral colloidal hydrates.—Observations of the comet c 
(1886) made at the Observatory of Lyons with the Brunner six- 
inch equatorial, by M, Gonnessint,—Note on the herpolhodie, by 
M. Hess.—Extension of the general law of solidification to 
thymol and naplhaline, by M. F. M. Raouli. The figures 0*61 
and 0 64, here determined for these two substances, approach as 
nearly as {X)ssible to 0*62 given by the author’s general law of 
solidification announced some years ago.—On a visual illusion 
and the apparent oscillatitm of the stars, by M. H. de Parville. 
The phenomenon of the apparent motion of slightly illumined 
bodies in the midst of darkness is here associated with that 
of the apparent motion of the stars known to the Germans 
by the natne of Sirrnsr^itvaHJi:eH .—Action of the hydrogenated 
acids on vanadic acid, by M. A. Ditie, —Action of the 
oxide of lead on the hydrochlorale of ammonia, by M. F 
Isambert. This reaction, which absorbs heat, is shown to be 
entirely analogous to a phenomenon of dissfmiation, and con¬ 
trolled by the ordinary laws of dissociation.—Note on the molyb¬ 
date of cerium, by M. Alph. Cossa. The form of this substance 
prepared by difi'erent processes ])y the author and M. Diditr, 
confirms the strict analogy of molecular structure between certain 
combinations of the metals of cerite and the corresponding 
combinations of calcium and lead.—Note on a new alloy m 
aluminium, by M. Bourbouze. This useful alloy, consisting of 
10 parts tin and ito aluminitim, is while, and has rather a higher 
density (2’85) than the pure metal.—On the presence of chole- 
.slerine in some new fatty substances of vegetable origin, by 
MM. Ed. lleckel and Fr. Schlagdenhauflen —On the presence 
of chole-sterine in the carrot; resc.art he.s on tliis direct prin¬ 
ciple, by M. A. Arnaud. The cholcsterine yielded by the 
carrot contains : carbon, 83*90 ; hydrogen, 12*20 ; oxygen, 3*90 
It is insoluble in water, but very soluble in boiling alcohol, in the 
sulphuret of carbon, chloroform, and oils. It thus differs little 
from animal cholcsterine, and is absolutely identical with the 
substance derived by Hesse from the Calabar bean.—Nate on 
piliganine, the aik^oid of Lycopodiacea from Brazil, by M. 
Adriau. 'I'he piligan plant, which yields this principle, is a 
lycopod closely allied to the Eurcipean A. Se/a^ti^o, and probably 
the variety known in Brazil as L. Saussurus. The extract is a 
strong poison, soluble in water, in alcohol, and chloroform.—Re¬ 
searches on the vegetable development of the sugar beetroot, by 
M. Aime Girard. —On the crystalline form of the pyrophosphates 
and hypophosphates of soda, by M. H. Dufet.—On anthophyllite, 
an orthorhombic amphibole with two prismatic cleavages, ni 
(no) {mm =K IIS'* alx)ut), and a third, (010), by M. A. La¬ 
croix.—On the development of the elements of the gray cortical 
substance of the cerebral circumvolutions, by M. W. Vignal.— 
On a chronometer with magnetic coupling, by M. A. d’Araonval, 
This is an apparatus constructed at the suggestion of M. Brown- 
Sffquard for ine purpose of determining the velocity of sensitive 
impressions transmitted through the spinal marrow in a normal 
or pathologic state.—Note on sacculine, by M. Y, Delage. The 
Ruihor replies to the objections recently urged by M. Giard 
against some of the results announced by him on the evolution 
of saccuUne.-^Gn the iotemoJ air of iusects compared with Umi 
of plants, by M. J. Peyrou,—On the stratigraphic structure of 
I the Sierra Nevada and Sierra de Ronda, South Spain, by MM, 

[ Cb. Barrods and Alb. Oftret.—On the geology of the Central 
I Tunisian region between Kef and Kairwan, by M. G. Holland, 
-—On the genus B^Hn, F. Rccmer, one of the roost charac 


tedbtic ptaots of the And Upi^tfr DevohiAii IbnbA" 
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^ysioloftical Society, May 14*—Dr. Ko^l retorted on 
eafierim«&tt instituted by Dr. Raske in the chemical divisjon of 
the Phyaiotogical Institute, under his superintendence, on the 
cheihicm composition of the brain of the embryoa of homed 
cattle. The occurrence 6f, definite chemical substances, for 
example, elostine, keratine, cerebrinc, in altogether special 
tissues, made it appear desirable to ertablish whether, during 
the process of development, the chemical composition or the 
m ^rphological structure was the primary. Seeing that the brain 
of the embryo was very lymphatic, the composition and quantity 
of the lymph, which saturated all tissues of the embryo, were 
first ascertained and subtracted from the collective mass. The 
values found in two brains were compared with the results of 
the chemical investigation of brains carried out a considerable 
time ago in the laboratory of Prof. Hoppe-Seyler. The in¬ 
vestigation referred to had sliown that the gray substance 
of the brain of full-grown cattle differed essentially from 
the white substance. The gray substance, in the first place, con¬ 
tained but very little cerebrme, probably none at all ; the white 
su^tance, on the other hand, contained more than 9 per cent, 
of the dry material. The gray substance was further distin¬ 
guished from the white by its less amount of cholesterine and 
Its greater quantity of albumen and extractives. In the defect 
in cerebrine, in the small amount of cholesterine, and in the 
copious supply of albumen and extractives, the brains of the 
embryos of homed cattle held exactly the same position as did the 
gray substance of grown-up brains. It was only in the quantity 
of led thine and of salts that the embryonal brains demonstrated 
any difference from the gray substance. The embryonal brain i 
was, therefore, very essentially distinguished from the white 
substance—a phenomenon in harmotw with the fact that in the 
embryonal’ brain medullatcd nerve-nbres were not met with.— 
Prof. Christiani handed in his book published last year, **Zur 
Physiologic des Oehirns,” and added some statements in corro* 
boration of the view there set forth regarding the power of 
seeing on the part of rabbits after complete extirpation of 
Munck's sphere of vision. Prof. Gudden and Prof. Luciani had 
also, he said, found animals which after such operations had 
yet the power of sight. He sharply defined the difference 
between Prof. Munk and himself by saying that the former 
maintained an animal must be totally blind after excision of 
the sphere of vision on both sides, whereas his own observa¬ 
tions allowed him to take up the position only that an 
animal after such an operation gel totally blind.—Dr. 

Virchow communicated the results of the investigations carried 
out by Herr Canfield, in the Anatomical Museum, into the 
accommodation apparatus of a bird’s eye. In order to get at 
a knowledge of the physiological process of accommodation 
in the highly developed bird’s eye, the anatomical 8ul>stra- 
tum required to be gained. The investigation brought to light, 
in point of fact, a very long series of differences in the arrange- ; 
menl and development of the different formations of the appara¬ 
tus situate between cornea, sclera, lens, and iris, among the 
different species of birds, great homed owl, owl, starling, dove, 
goose, and others. These differences the speaker illustrated by 
drawings, but no physiological explanation of them had yet 
been arrived at.—Dr. Gossels had made experiments regard¬ 
ing the secretion of nitrates through the urine in men and 
birds (duck and fowl), the nutriment administered having been 
in every case the Hamc, nitrates being in some instances given, 
and also in some instances not given. By these experiments it 
waa denionstrated that, in the case of animals secreting uric 
acid, a large part of tlie nitrates that had been partaken was again 
excreted, but that a still larger part disappeared in the body. 
As to what became of these latter nitrates, the speaker was not 
disposed to set up any hypothesis.—Prof, ZunU, referring to the 
latter point, observed that several years ago it had been noticed 
in his laboratory that, after partaking of nitrate of ammonia, 
animals exhaled free nitrogen. A part at least of the nitrates, 
therefore, in accordance with this observation, was decomposed, 
in Uie body and reduced to free nitrogen. 

Stockholm 

Oeologioot Society, March 4.—Hr. C. W. Crongvirt gave 
AH account of^he form^ion of Iron ochre in some little Jakes m 
the province of HeUingland. The lakes drew their water fipom 


the ounpumUng iitm-otmthining stmms. The yilfllhF/ 
seemed to collect on the dtey, aSdlbh humwa on the 
of the lakes. A factotyhas beFt atattod fiar k* 

Prol W. C, Brbgger^w an account of the Otmiolt aonh of 
North America, maintahiing that this zoite, with ita )|»eeiinar 
fossils, which in seveml instances seemed to he the original 
types for varieties subsequently appelfriiig, did in Aneeiica^"^ 
well as had been long kimwn to oe the case in ‘$eaadih«via— 
occupy a very low place in the geologicai strata below the, true 
Paradoxide slate.—Hr. F. Tegreeus gave an account of his studies 
of the glacial formations on the Xslond of Gothlandt in the 
Baltic. He stated that blocks and drifts proved that the 
glaciers had fir^t moved tn a south-Westerly and afterward 
in an easterly direction. Me had never found true rtt^es on the 
island, but certainly shore-terraces and terminal morunes^—'Hr, 
E. Svedmark exhibited a specimen of argymdite sent Pro£ 
Norkenskjdld, which contains the ncwly-discovcred mement 
germanium. 
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Mg. MrNCHIN’S TREATISE ON STATICS 
A m Statics^ with Applications to Physics, 

By G. M. Minchin, M.A. Vol. IL 3rdcd. (pp. 512 + vi.). 

, Clarendon Press Series. (Clarendon Press, Oxon, 

1886.) 

HlS new edition of this work has been separated 
into two volumes. The first volume (351 pp,), 
dealing with ** Equilibrium of Coplanar Forces,” aims at 
the standard of Undergraduate Honours ; it is noticeable 
for the frequent use of graphic methods and for a long 
discussion on funicular polygons (now forming so im> * 
portant a help in graphic applications to engineering); | 
this was published in 18S4. The second and longer 
volume is a masterpiece of constructive skill in the 
adaptation of modern methods ; it is particularly notice- 
aWe for the introduction of the theory of screws and of 
astatic equilibrium, also for an extensive selection of 
excellent examples, and for the free use of hyperbolic and 
elliptic functions in solutions : the reading required is 
thus considerable ; it is, in fact, intended for those who 
seek Honours. The work is so much improved in this 
edition that it merits an extended notice. The second 
volume is divided into only seven chapters, each of which 
is an essay on its special subject. The numbering of 
chapters and articles is continuous with Vol. I., whilst the 
pagination is distinct 

Chapter XUI. (the leading chapter, 64 pp*) deals with 
Non-Coplanar Forces, and contains the usual proposi¬ 
tions (r6 pp.) about compounding and resolving forces 
and couples, about resultants, equilibrium, and central 
axis: then follow (48 pp,) the theory of screws, cylin- 
droids, complexes, and degrees of freedom ; the construc¬ 
tions given for the cylindroid are neat; in one the surface 
is traced by the blades of a pair of scissors, which open 
horisontaily at a uniform rate, whilst the rivet falls 
vertically; this gives a vivid idea of the surface. 

Chapter XIV. (34 pp.) treats of Astatic Equilibrium, 
which is defined to be a balance amongst forces of fixed 
magnitudes and directions at definite points of a body 
subject to displacement. This is treated by quaternions, I 
the Cartesian method being found cumbrous. It is shown 
that a system of forces can always bo astatically balanced 
by a set of three forces in any given directions (and even 
by three equal rectangular forces) applied at three points 
lying in a plane fixed in the body, and akb by two 
forces if these points lie in a line, or by one force if they 
coincide (the general proof of all this is easy by ele¬ 
mentary methods). This subject has some practical 
application in electrical measurements, for which an 
mf^et^pair is much used, and in seismometry, 
for which it hai-been sought to make pendulums astatic 
for small displacements (sec Milne’s new work on ‘‘ Earth- 
qptdoes," fk 36). 

Chapter XV. ($< pp.) treats of Virtual Woilt. The 
has here bech with great ad- 
raptti^ iatrmhtoi^ to replace the lengthy and 
terth component of forcci^ tagnhigek 

theihod U trei^ bf at Imtgth: its advanti^ U shown to 

you iuXiir.-^No. 869 


consist in reducing all problems to the case wherein the 
displaceinents are Independent, by ItitrodhCing 
forces to repnssent the constraints. One disadvanttge it 
its undue length, most marked in simple cases. Another 
is a decided risk of error in estimating the work of the 
internal forces; instances of error due to this in Lagrangek 
researches are shown, the cases (1) of an inextensible 
surface wherein Lagrange assumes (incorrectly) that 
o fully expresses the inextensibility ; and ( 3 ) of an 
extensible surface wherein he assumes (incorrectly) the 
work of internal deformation to be simply proportional 
to dS ; and (3) of an elastic wire wherein Lagrange over¬ 
looks the distortion. A brief summary of Jellett’s re¬ 
searches on inextensible surfaces is ^given, and it is 
shown that such a surface is quite determinate (and there* 
fore not deformable) if any bounding edge of it be fixed, 
except it be anti clastic or developable, which latter 
admit of deformation when certain edges only on them 
are fixed. The surface-tensions of liquid-films are in¬ 
vestigated (12 pp.), and the experimental way of pro¬ 
ducing several such forms is given, and their stability 
discussed. 

Chapter XVI. (45 pp.). On Strings and Springs.—The 
properties of strings in general, also on rough and smooth 
surfaces, are discussed, with some cases of the extensible 
string; next those of plane elastic rods and plane 
springs ; lastly, those of a twisted wire (20 pp.): this last 
is important in electrometers. The interesting hinetic 
analogies are shown (i) of a plane elastic rod with the 
simple pendulum, and (2) of a bent and twisted uniform 
wire with a heavy mass moving about a fixed point, viz. 
that the differential equations in the analogous problems 
are similar. 

Chapter XVII. (123 pp.), on Attraction, is divided into 
four sections. 

Sec. L (29 pp.). On Attraction in General.—It is 
explained that the law of gravitation implies that the 
attracting particles must be very small compared with 
their distance. Notice is most usefully drawn to this 
limitation several times in the sequel, e.g, it is shown that 
the Cartesian expressions seem to give indeterminate 
attraction for very close points ; also that for attractions 
more rapid than i/r* the attraction on an internal point it 
really infinite. 

Sec, If. (40 pp.). On Potential.—In the definition the 
usual idea of motion from infinite distance has been 
dropped, and the definition runs as the work done in 
bringing a tiny mass from a position of zero attraction, 
&c. (not from infinity): this is much better. The con¬ 
tinuity of the gravity-potential and of its first derivatives, 
the discontinuity of its second derivatives, the absence of 
maxima or minima thereof in empty space, and the insta¬ 
bility of equilibrium under gravitation to several masses 
are shown. The application of the method of inversion 
is given; and, amongst many examples, ThfKnstm’s solu¬ 
tion of the attraction of a spherical shell whose density 
«: (distonce)** 

^c. fIL (13 pp.). On Ellipsoids.—After the usual 
investigation of their attraction, it is shown that the sur¬ 
faces of prdate and oblate spheroids art not equi- 
potential: various problems interesting in the figure of 
the eanh are giveiu 

Sec IV. 43 pp*)« Spherical Harmonics.—Green's equa- 

I 
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tkm Is cleduced and its consequences investigated^ 
dagsisdallf lit helping to dad potential Spherical Har- 
siUnucs occopy the next thirty-two pages. The very con- 
incnieitt and appropriate name Lapladan is here 
fttsigned to the important Laplace's coefficients ** i by 
atsaJogy the name ** Legendrian" might well be applied 
to Legendre's coefficients fi short terms of this kind are 
useful, and commemorate the inventors. The usual de¬ 
velopments are given; the applications to symmetric 
bodies are interesting, a potential function (i>. one 
such that “■ o)) which is the potential of a sym¬ 
metric body for alt points on its axis, is tAe potential of 
the body. 

Chapter XVI 11 . (103 pp.), on Small Strains and 
Stresses, is divided into three sections. 

Sec, I. (32 pp.). Small Strains.—This treats of the small 
strains (changes of shape or size) of a body without refer¬ 
ence to their causes. It is shown that straight lines, 
planes, and parallels remain such, whilst spheres become 
ellipsoids, &c., and there is always one line of no rotation 
at every point. It is also shown that every strain may be 
resolved into a pure strain and a rotation, and that the 
strain proper may be produced by three elongations, or 
by one elongation and a contraction all round an axis 
(this is caUed traction). Torsion is shown to be equiva¬ 
lent to shear, and shear to be equivalent to an extension 
and contraction, dec. 

Sec. II. (2»pp.). Stress.—This treats of internal stress 
apart from concomitant strain. The usual composition 
and resdution are investigated, the work of an actual 
strain and the virtual work of virtual strain are found, 
and the latter is shown to be an exact differential. 

Sec. in. (49 pp.). Stress and Strain.—The relations 
between the moduli of compression {k) and distortion (^), 
the contraction-coefficient (?^), and Young's modulus (/t) 
are first traced for isotropic bodies, and the strain* and 
stress-potentials found for the same, and it is shown that 
every force-system produces definite strain. The work 
in pure compression and pure twisting is investigated, 
and it is shown that twisting couples applied at ends of a 
cylinder produce pure torsion only in a circular cylinder, 
80 that in other cases the plane sections are deformed. 
The theory of the slightly bent plane beam is investi¬ 
gated as far as the theorem of three moments. In hetero¬ 
tropic bodies it is shown the conservation of energy 
reduces the number of independent elasticity-coefficients 
from thirty-six to twenty-one. St.-Venant’s reduction to 
fifteen for cases where the mutual action of two particles 
is independent of other particles is discussed, and is 
shown to lead to the value 7 | for the lateral contrac¬ 

tion-coefficient of an isotropic body. Maxwell's researches 
on the propagation of gravitation are reproduced, and 
are described as showing that gravitation could be pro¬ 
duced by a certain stress over a closed surface propa¬ 
gated through an all-pervading medium (ether) transfer¬ 
ring strain like a solid, but further research shows that 
this ether is not quasi-solid. 

Chapter XIX. US PP )• Electrostatics.—After the usual 
elenientary propositions it is shown that a “line offeree" 
maetingan electrified conductor obliquely is refracted, 
and that the charge^stribution over an isolated body is 
determinate ^ this leads to interesting problems in soap- 
bubbles. It is shown from Green’s equation that a 
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hollow conductor screens its contents from outer electric 
disturbance; this has a practical af^lCatfOn in protbeekm 
of delicate instruments inside a metallic cage. Lastly, 
the theory of electric images is discussed, and examfdes 
given. 

From the full analysis given it will be seen that the 
work is a most important one : it is, in fact, one Of the 
best treatises of the day. 

Allan Cunningham, Major* R.E- 


TNE CEU/SE OF THE SACC//ANTE ** 

T/ic Cruise of /ier Majestys S/tip Bacchantey* 1679-62. 
Compiled from the Private Journals, Letters, and Note¬ 
books of Prince Albert Victor and Prince George of 
Wales, with Additions by John N. Dalton. Two Vols. 
(London : Macmillan and Co., 1886.) 

O us the chief interest of these two bulky volumes 
lies in the fact that they are the record of what we 
may call the technical education of our future King and 
his brother. It was a right and proper thing for the 
Prince of Wales to do to see that his sons should become 
personally acquainted with the leading sections of that 
great Empire with the conduct of which they will in the 
future have so much to do. Indeed, in thesq times, when 
our colonies are coming so conspicuously to the front, 
when their affairs are regarded as of Imperial in>||tortance, 
it might be a good thing to insist that our Colonial Secre¬ 
taries should follow the princes’ example, and that no one 
should be considered qualified for the post of Minister for 
the Colonies who had not studied their affairs on the spot. 
Technical education is considered essential nowadays to 
any one occupying a responsible position in even the 
humblest of callings ; but we fear that statesmanship is 
still beyond the pale of science. 

In the volumes before us Canon Dalton has the lion’s 
share. The princes’ contributions have been edited by 
him from their diaries, note-books, and letters ; while he 
himself contributes long sections in which he brings to¬ 
gether much useful information, and discussions on the 
affairs of the various colonies visited. Of course the 
writings attributed to the princes are no doubt mucii 
indebted to the superintendence of their tutor ; at the 
same time the boyish hands can be traced throughout. 
The whole work is creditable both to the princes and to 
Canon Dalton. They certainly worked hard both at their 
books and at their duties as middies ; for in all respects 
when on board ship they were treated precisely as their 
mates. They evidently took a genuine interest in their 
duties on board ; took a pride in mastering all the details 
of navigation and the working of a war-ship like the 
Bacchante; were as eager to piss their examinations as 
if their future careers depended on the result. Much of 
their share of the work consists of details as to the day’s 
cruise, their own work as officers, the exercises proper to 
such a ship, and the incidents of the gun-room. Mbced 
up with this are the results of their own observadoas in 
the countries visited, information gathered dttfing their 
visits or from books, their experiences when fipjou^ng 
in the colonies, in Japan and other couhthes, with 9^- 
slonal reflections suggested by all this. CanqW Dattoti’s 
ewtributions aie more solid and seriioos. Heeiiless iwto 
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the history and preaent condition of. the 
colonies refierriDg at }enf^ to the varkms questions that 
are tijppermoflt in each, giving as a rule fairly the views 
of the various parties, though by no means abstaining ^ 
from ahowing his own leanings. Certainly the work con- < 
tollies a vast amount of useful statistical, historical, in¬ 
dustrial, and commerciai information on our colonies, and 
will be found of service to* any one desirous of getting up 
the subject Of course it is not to be expected that a 
work like this will contain much that is novel or of 
scientific value. In Japan the princes indeed saw a 
great deal which is not likely to come in the way of the 
ordinary visitor ; while a large portion of the second 
volume is devoted to I'gypt and the Holy Land, which 
they explored under the guidance of such specialists as 
Capt, Condcr and Sir Charles Wilson, and therefore are 
able to record much of real and almost unique importance 
in the geography and antiquities of those interesting 
countries. 

What can Canon Dalton mean by permitting the inser¬ 
tion of the following entry, without note or comment ? 
The apparition is stated to have been seen on the passage 
from Melbourne to Sydney :— 

“July II.—At 4 a.m. the F/yini^ Dtitchfnan crossed 
our bows. A strange red light as of a phantom ship all 
aglow, in the midst of which light the masts, spars, and 
sails of a brig 300 yards distant stood out in strong relief 
as she came up on the port bow. The look-out man on 
the forecastle reported her close on the port bow, where 
also the officer of the watch from the bridge clearly saw 
her, as did also the quarterdeck midshipman, who w'as 
sent forward at once to the forecastle ; but on arriving there 
no vestige nor any sign whatever of any material ship was 
to be seen either near or right away to the horizon, the ' 
night being clear and the sea calm. Thirteen persons 
altogether saw her, but whether it was Van Diemen 
or the Flyin\r Dutchman or who else must remain un¬ 
known. [Here are a few German verses on the phantom 
fihip.] The Tourmaline and Cleopatra^ who were sailing 
on our starboard bow, flashed to ask whetlier we had 
wen the strange red light. At 10.44 a.m. the ordinary 
seaman who had this morning reported the Flyinj^ 
Dutchman fell from the foretopmast crosstrees on to the 
topgallant forecastle and was smashed to atoms. At 
4.15 p.m. after quarters we hove to with the headyards 
aback, and he was buried in the sea. He was a smart 
royal yardman, and one of the most promising young 
bands in the ship, and every one feels quite sad at his 
loss,'* 

Then follows a statement about the admiral having 
been "struck down," as if it had some connection with 
the apparition. 

The cruise of the princes, which lasted from September 
1879 to August 1882, was divided into two well-marked 
sections. The first, extending to May 1880, included 
visits to Gibraltar and the Mediterranean, Madeira, the 
CanaifieS) West Indies, and Bermudas. After a long visit 
to Vigo, the second part of the cruise was begun in 
Angiiatt f 38 o. By Ferrol, Madeira, and the Cape Verde 
t^hibds the River Plate was made, where some time was 
s]^t ttshore. After touching at the Falkland Islands, a 
tm was made to the Cape, where several weelto were 
spent, during w^ch the princes visited several >itts of 
69 lony,atid sbowbd special interest in^jflil'Observa- 
niidei^ 1>r. (2U: In the spring ajlong, 


stormy, and dangerous run was made across the southern 
Indian Ocean to Cape Leeuwin in West Australia, where 
the Bacchante was compelled to remain some time on 
account of damage to her rudder. This gave the princes 
an opportunity of becoming familiar with the peculiar geo¬ 
graphical conditions of West Australia, and seeing the 
actual conditions of colonial life. Then followed long visits 
to South Australia, Victoria, New South Wales, and 
Queensland. Some time was spent in the Fiji Islands, of 
which the princes saw a good deal. Thence a straight run 
was made for Japan, where the princes had a very busy 
time indeed in visiting the many sights of that interesting 
country. Touching at Shanghai, Canton, and the Straits 
Settlements, the Bacchante reached Ceylon, where the 
princes met Prof. Haeckel, and showed a good deal of 
interest in him and his work. Then up the Red Sea to 
Egypt, where and in Palestine three months were spent, 
months of pretty hard work for the princes. Touching at 
Greece, Crete, Ceylon, Sicily, and Gibraltar, the Bacchante 
passed out of the Mediterranean and reached home on 
August 5, 1882, after a cruise during its whole commission 
of 54,679 miles. 7 'here are numerous attractive illustra¬ 
tions in the book, one small map of the world, showing 
the route, and numerous sectional charts drawn by the 
princes themselves. 


OUR BOOK SHELF 

Doc^s in Health and Disease^ .-k Typified by the Grey¬ 
hound liy J, S. Hurndall. JT-vri.+ 81. (London: 
E. Gould and Son, 1886.) 

Doy;s: their Management and Trealment in Disease* By 
G. Ashmont. Pp» v. + 212. (London : Sampson Low, 
1885 .) 

Thk first of these two manuals is intended to assist 
ow'ners of dogs in diagnosing the complaint from which 
the animal is suffering, and to suggest remedies which 
may be applied until professional advice can be secured. 
The book advocates the “ homccopathic " system of treat¬ 
ment, and the first twenty-five pages are devoted to a 
general exposition of this system *Mn simple unconven¬ 
tional language." 

The second book is much fuller in detail, and is evi¬ 
dently suitable as a hand-book for the veterinarian ; the 
mode of treatment differs very considerably from that 
recommended in Mr. Hurndalfs manual, but we must 
leave to those practically acquainted with the subject the 
decision as to the relative merits of the two systems. 
The section relating to hydrophobia is naturally of in¬ 
terest at present; this disease is more fully treated than 
any other, though the author points out its extreme 
rarity; nevertheless it is admitted that the danger to 
persons bitten by a really mad dog is considerable—one- 
third to four-fifths of the cases, according to whether the 
wound has or has not been cauterised, are said to be 
fatal. On the other hand, Mr. Hurndall (p. 52) quotes 
eighty cases of persons bitten by mad animals, of which 
not a single one terminated fatally. 

The section relating to parasites is somewhat meagre, 
though the author may be right in saying that the study 
of these animals more nearly concerns the zoologist than 
the veterinarian. These principles are perhaps carried a 
little too far when Ascaris marginaia is spoken of as a 
I “lumbricoid" which "rescmoles the common earth- 
I worm.” The book is carefully written, and free from 
I obvious misprints, but the large amount of matter com- 
I pressed into a small volume has rendered necessary the 
I use of r^the^r inconvemently small type. F. IL B. 
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Our hland-Continent: a NaturaHsfs Holiday in Au$~ 
JMVa. ^ Dr. J, E. Taylor, F.L.S, With Mip. 
(London: S.P.C.K., 1886.) 

Du. Taylor took a trip to Australia for his health, during 
whieh he visited South Australia, Victoria, and New 
Wales. He has of course scarcely anything new 
to tiA uSj though his little book is pleasant reading, and 
ihftnSy linitures of the isLInd-continent are brought out 
that would only strike a naturalist. Why does Dr. Taylor 
ttOt state the year of his visit ? 

7 "h$ Handy Guide to Norway, By Thomas B. Willson, 
M.A. (London; Stanford, 1886.) 

This is a businesslike and compact guide which can 
easily be put into the tourist’s pocket, though its price is 
rather surprising. This is probably due to the fact that 
it contains many sectional maps, an exceedingly useful 
feature to the intelligent traveller. The appendix on the 
Flora and Lepidoptera of Norway, by Dr. R. C. R. 
Jordan, will prove serviceable to the tourist interested in 
natural history. 

Mountain Ascents in Westmoreland and Cumberland. 
By John Barrow, F.R.S. (London; Sampson Low 
and Co., 1886.) 

Mr. Barrow is an experienced Alpinist, but has a genuine 
appreciation of the gentler heights of his native land. 
He has ascended nearly every peak of any consequence 
in the Lake region, and this volume describes simply and 
clearly how he did it. The book will be useful as a guide 
to any who wish to follow Mr. Barrow’s example ; while 
the notes on the botany of the district render it of some 
scientific interest. 

Ah Account of a West Indian Sanatoriumf and a Guide 
to Barbados. By the Rev. J. H. Sutton Moxly. (Lon¬ 
don : Sampson Low and Co., 1886.) 

This is a special plea for Barbados as a health resort, 
and Mr. Moxly adduces many facts in support of his 
position. The climate is superb, and the great drawback 
IS want of drainage, giving nse to epidemics of typhoid 
fever. The book is well worth perusal by those in search 
of a winter-summer. The book will be useful as a guide, 
though we regret to note the absence of any map. 


LETTERS TO THE EDITOR 

\The Editor does not hold himself responsible for opinions ex~ 
pressed by his eorrtspondmis. Neither can he undertake to 
return^ or to correspond with the writers of rejected manu¬ 
scripts. No notice is taken of anonymous communiccUions. 

[ The Editor urgently requests correspofuUtUs to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.\ 

Fishermen's Foul Water 

PsKMTT me to call attention to the fact that the small gela¬ 
tinous masses that annually, about this time, cause the sea-water 
to become what fishermen call "foul," are now in great abund- 
sflco on this coast. Their recurrence this year being somewhat 
later than usual is doubtless owing to the low temperature of 
M«. 

On viewing a sample of the water in a glass vessel, the 
splMHical and pyriform masses giving a brownish tinge are 
readily seen ; and a pocket lens makes evident the presence of 
large specimens of the diatom Eucampia brdanmea that are 
seen e* perfect spirals, some of which have four or five complete 
ttuni, and also some filamentous rods. Microscopic exakdnation 
of the sedimtmt demnited in the course of a few houni enables 
one to see Rhioosotenia^ Asteriomlla^ and seveial other diatoms 
whose names are not known to me. 

Respecting the gelatinous bodies, 1 may remark that they are 
atudded with graimles that appear to be nucleated. 

In cm of Smse masses that 1 have had under observation 


to-day there has been a gradual segrtwration of the embedded 
germs, and this evening thefe individual movembnts 

which 1 thii^ indicate the e atoten ee of cUia, aKhoug^ vdth a 
i-iiich objective and C eye-piece (the b^heat power at hand) X 
cannot distinjguisli the cilia themsdves. 

It will be interesting to know how far round our shores at the 
present time these organisms extend, and 1 hope, by thus 
directing attention to them, that some one more competent than 
myself will he led to investigate their life-history. 

Sheemess W. H. StfRUVSOLK 


Solar Halo 

At 6 p.m. this evening I observed an unusual halo and mo^ 
suns, a magtam of which it annexed. 
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A, the sun; », n, mock suns; c. portion of haloi convex side towards lun; 
p B, portion of halo, concave Hide towards eun ; P a, portion of halo 
touebW » K at H. biatance—A to b, aa‘; a to c, aa'; a to a, 44*. 

The sky after having been overcast for the largest portion of the 
day was at this time fairiy clear; very little lower cloud, but a 
good deal of cirrus. The measurements were observed with a 
sextant, and were exactly as given, reading the even degree in 
both cases. T. H. Tizaad 

H.M.S. Triton^ Great Yarmouth, June 21 

-1 

Ampere's Rule 

In reviewing Mr. L. Cumming’s " Electricity Treated Expe¬ 
rimentally,'* “ J. T. B." (Nature, May 27, p. 74) humoroudy 
points out how easily students may get confused in tryiiw to 
make use of " Ampere’s rule." There is another rule, published 
by Ffaundler if 1 am not mistaken, which is in so far much 
simpler, as it does not compel the imagination to fen^ move¬ 
ments and actions of the human body which it in reality never 
could perform :— 

" Follow the direction of the current in moving the r(f 4 ^hand 
along the wire, but holding it so that the stretoied fiiiers ate 
parallel to the wire and the palm is turned towards the north 
pole of the magnet. The outstretched thumb then gives the 
Erection in which the north pole will be deflected.*' 
Dresden-Striesen, June X2 G. Dakkmx 


THE A.O.U. CODE AND CHECK-UST ON 
AMERICAN BIRDS 

OME few years since the British Oritltholt^sts* Uniem 
appointed a Conunittee to draw up and publish ^ 
authoritative list of the birds of the British Islands. This 
Committee consisted of the followir^ English omhholo- 
eistsP. L. Sclater (Chairman). ( 5 sbert Salvim F. Du 
Cane Godman, Henry Seebohm, Howard Saunders, H. 
E. Dresser, SL Bowdlcr Sharpe, and H. T. Whkrton 
(Secretary). The Committee held seventy-one meetings, 
and ultimately a list of British birds was published under 
the title ^'A List of Britisli Birds, compiled by 
mittec of the British Ornithologists' Union,” 
Notwithstanding the adverse criticism which 
passed on this httle book by afew 
can be no doubt ttot it has sn|>plied a want, and that m 
high scientific position Of minty of the membw, of tbu 
Conunittee invested the ptdrtlcatlon with b d^glfee Of 
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^^utborky worthy of the ^j[ect of the work in question* 
Undott^edly the " List ” will bear improvement, and the 
eoCcueid editum mli perhaps contain not a few modihca- 
tionSf the constitution of the cwiginal Committee having 
:iiede9»arhy embraced men holding different opinions on 
the subject of nomenclature and classification. Still, 
taking the results of their labours as a whole, it seems to 
us that the work was as welt done as could have been 
expected, and was a well-meant attempt to introduce 
uniformity into the nomenclature of British birds* 

But since the publication of the B.O.U. "List" 
a complication has arisen through the action of Mr. 
Henry Seebohm, whose work on British ornithology we 
have more than once alluded to in this journal. Mr. 
Seebohm makes short work of nomenclatural difficulties 
as far as British birds arc concerned. Where any 
doubt arises respecting the oldest published name of 
a bird, or in cases when obscurity surrounds the mean¬ 
ing of an ancient description, Mr. Seebohm cuts the 
Gordian knot by taking the general consensus of opinion 
amongst ornithologists of repute, t\e. " auctorum pluri- 
morumP and where he finds an actual majority of them 
have adopted a certain name, then he considers the latter 
to be the best known, and uses it accordingly. There is 
a decided advantage about this method. It simplifies 
matters amazingly, because in such cases as those of the 
Chiff-chaff, Garden-warbler, and many other familiar birds, 
the best-known names, Phylloscopus ruftn and Syhfia 
hortensis^ are restored to them, instead of F. coUybifa and 
salicaria^ which Prof. Newton had shown them to be 
with more strictness entitled to. It is probable that had 
a few more years elapsed before Mr. Seebohm published 
bis work, he would have had to modify his nomenclature 
even while adopting his auctorum plurimorum principle* 
For this reason. There is no ornithologist in this country 
more looked up to and respected than Prof. Newton, 
and with good cause. All his work is of the very best, 
and when he publishes anything, every ornithologist, 
whether approving his conclusions or not, knows that 
they arc the result of the most careful and deliberate 
work, on which no time or labour has been spared, and 
be it an cncyclopasdia article or a complete work, the 
stuttent may be sure that he will find the subject worked 
up in a way that will leave little for him to add. This 
is our experience of Prof. Newton^s work, and it is work 
which will stand the test of time, for, as long as ornitho¬ 
logy is studied, Prof. Newton’s publications will always 
be found to carry the history of his subject down to the 
time in which he wrote, forming a starting-point for 
future study. Such being the position of the editor of 
the fourth edition of YarrelVs “ British Birds," it is not 
surprising to find that his new edition of this standard 
work was received by ornithologists with respect, and 
that his nomenclature was at once adopted by the major¬ 
ity of the younger students in this country. Mr. See- 
bohm’s synonymy of British birds shows this over and 
over again. Then the influence of Mr. Dresser's " Birds 
of Europe" cannot be under rated, for he is content to 
sjt at the feet of Prof. Newton, and unhesitatingly adopts 
his conclusions. Nor could he have done better, for the 
’btigtnal wqrk in the " Birds of Europe " is of the poorest 

& quality, and it is as a successful and indefatigable com- 
tOAt Mr. Dresser is recognised, viewed in which light 
t can be no doubt that his work will be considered 
the work of reference on European ornithology for a long 
iiiDe ^ come. Thus we have the nomenclature of Prot 
Newtoii# by its a4pptioii In Mr. Dresser's standard work, 
doubly enforced m the ornlthol^ists of Great Britain, 
and so followed by them that, as his synonytny shows, Mr. 
Seebafon wotdd have found that in a few more years it 
have beeu auc^i^rm* piuHmorum^ according to his 
^principles of nomenclature. Prof. Newton adheres 
to the rules of the British Association^ and one 
ffoews, therefore, the principles by which he is guided* 


Mr. Seetx^m differs on many questions from the AMocia- 
tion Code, and we have our own ideas as to certain points 
of nomenclature, our protest being chiefly against men 
of the Bonapartian school, who take Linnean spedfle 
names and make them generic, adding a new spodhe 
name of their own. To our mind, Linnean names should 
be held sacred by zoologists, even if it involves the adop 
tion of the subsequent genus, so that we must admit 
Ptca pica or Crex crex* The question has been argued 
over before, and the usual verdict is against the adoption 
of this mode of nomenclature ; but we have not found if 
unworkable in practice, and indeed it is often convenient, 
marking out the typical species of the genus. Sufficient 
has been said in the foregoing remarks to show that 
there is considerable variability of opinion even amongst 
British ornithologists with regard to the adaptability ot 
the Association Code to the requirements of moaern 
science. 

But, between the method in vogue in England and that 
employed by American ornithologists, there has longbeen 
great divergence, increasing with years. We have all 
been looking for some authoritative, and final, work on 
the birds of North America, and it is with pleasure that 
we have lately received the "A.O.U. Code and Check- 
List of North American Birds," published by the Ameri* 
can Ornithologists* Union. The Committee appointed 
for the purpose of drawing up this " List " was an excflldht 
one, consisting of Prof. Elliott Coues, Messrs, f. A, Alien, 
R. Kidgway, W. Brewster, and H. W. Henshaw, while 
they also received the co-operation of Dr. L, Stejneger, 
who has made some notable researches into the synonymy 
of birds during recent years. 

The " A.O.U. List of North American Birds ” forms a 
bulky volume of nearly 400 pages. It is divided into five 
parts: an Introduction (pp. 1-17), in which a history of 
the subject is given, showing the various efforts of Com¬ 
mittees and individual naturalists to systematise the treat¬ 
ment of scientific nomenclature. This is very completely 
done by the A.O.U. Committee, and with admirable fair¬ 
ness to the labours of their predecessors. Then comes 
the second section, propounding the " Principles, Canons, 
and Recommendations” (pp. 18 69), the ‘‘Check-List of 
North American Birds,” according to the canons of 
nomenclature of the American Ornithologists' Union 
(pp. 7i'-347),* a " Hypothetical List” of recorded North 
American birds whose status is doubtful (pp. 349-357),^ 
and, lastly, a most useful list of the “ Fossil Birds of 
North America" (pp. 359-‘367)- 

The introduction calls for no remarks, but it is the 
"Principles and Canons" of the AO.U. which will 
interest the British ornithologist. 

In looking through the chcck-list and comparing the 
nomenclature used for some of the Palaearctic and Nearc- 
tic birds, the ordinary student will be somewhat startled. 
Colymbus is no longer to be retained for the Divers, but 
for the Grebes, and the Divers become Urinator, so that our 
ordinary Red-throated Diver, familiar as Colymbusupten- 
irionalU is now Urinalor lumme^ of the American " List.” 
From rills it will be seen that the latter does not simplify 
existing nomenclature to begin with, and it is the ^eat 
love of change, which has l>een so characteristic of recent 
ornithological work in America, which makes us sceptical 
as to whether even the authority of the AO, U. “ List” will 
be sufficient to prevent further modifications in this direc¬ 
tion. We remember well how in our younger days we fell 
into the nomenclatural snare, and how we carried out, as 
we thought wisely, changes of well-known names in fevour 
of one which had priority of a few years ; a^nd in one in¬ 
stance we remember rejecting a well-known name for 
another because the latter occurred a few pages earlier in 
the same book. These errors of judgment we have lived 
to repent, because we find with increasing experience riiat 

* By *m« tha ia th* Tnblv of Conttat# tafarritv to those 

two ovctlom OK not oontctiy given (p. vtiL). 
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ahUf iSfUnAy of ornithology presents mimy i^nomena of far 
d«^r interest than the mere search after the oldest 
namei, resuUingf as it does too often, in the unearthing of 
soine utterly unknown title, to the confusion of the 
s^idept. The same principles of nomenclature which we 
triad to ^ic^low in earlier days are those of the A.O.U. 
nofltv, which result in Unmaior lumme as the name of the 
Red-throated Diver. And it is not as if there will be any 
finality about this nomenclature, for we have seen the 
treatment of too many monographs to make us believe 
this. When an ornithologist takes up a group of birds 
and monographs it, he spends months or even years of 
study on this particular group, obtains a ^rasp of his sub¬ 
ject, and docs his level best to give finality to his work. 
Docs he succeed ? Seldom, if ever. We hold it as an 
absolute canon that the nomenclature of monographs 
should be followed, unless a definite reason is given wliy 
a name should be altered. But, instead of this being 
done, we find, over and over again, that the author 
of a small paper or of a faunal list will, by altering 
generic names and so re-shuffling the specific names, give 
a totally different aspect to birds which have only just 
before been carefully monographed with a hope of finality 
in their nomenclature. So will it probably be with the 
A.O.U. “ List,” when some ornithologist in America will 
rise up and (as we expect to sec before long) declare 
the trinomial system unworkable or the nomenclature of 
the “ List*^ too complicated, and will re-shuffle the names, 
and attain temporary renown. 

We think, however, that, now that the two leading 
Ornithological Societies of England and America have 
spoken with authority on the subject of the nomencla¬ 
ture of the birds of their respective countries, the 
British Ornithologists’ Union should endeavoui, if 
possible, to confer w'lth the sister Society in America, 
and see if a common ground of agreement cannot be 
arrived at If these two bodies came to a settlement, 
the whole matter could be laid before an Ornithological 
Congress, and there would be some hope of unanimity 
for the future. The points of divergence in practice 
between English and American ornithologists are less 
than might be supposed. The two principal ones are the 
adoption by the A.O.U. of the loth edition of Linmeus’s 
Systema Natiira: ” instead of the 12th edition, and the 
employment of trinomial nomenclature. So many English 
ornithologists are now using the latter mode that there 
ought to be no difficulty in conceding the latter point if 
any ornithologist like the method. Formulated as it is 
in the A.O.U. “Code,” there is no difficulty in under¬ 
standing what is meant by the trinomial titles, and the 
American Committee have given a clear definition of their 
object in Canon XL, though the difficulties which have 
been pointed out on this side of the water are still not 
disposed of. “ hi a word, intergradation is the touchstone 
of trinomialism. It is also obvious that, the larger the 
series of specimens handled, the more likely is inter¬ 
gradation between forms supposed to be distinct to be 
established, if it exists.” So says the canon above quoted; 
but, we would ask, if two forms absolutely intergrade, 
why are they not of the same species ? and why will 
not a binomial title be sufficient J and again, what name 
is to be given to the specimens collected at the point 
of contact f Or again, if a larger series of specimens 
proves that two species do not intergrade, as they were 
at first supposed to do, then they will each once more 
bear a separate specific name. Further, are trinomials 
to bb used for insular forms, as is done by Mr. Allen 
for noefh &d^eri from Santa Lucia, as there is 

no dbmioe qf inter^radation between it and L. needs from 
the x^ghbouring islands ? Trinomial nomenclature has, 
however, takeo such a place in American ornithology, and 
is adepts by so many naturalists in the Old World, that 
the principle must be conceded to all who like to avail 
themselves of it. The qfucstion with regard to the tenth 


edition of Linnaeus's ^ Systenm " mikht also be f oit over, 
but the A^O.U. will have dlmcuity in conviiming 

European naturalists that it U advantageous to the pin^ 
gress of omitbological science to alter established noesenr 
clature by introducing CheUdon as the generic name fiw 
the Chimney-swallow instead of the feather-legged Martins, 
which are to be henceforth Hirtmdo, This r^ical thai^ 
is to be adopted in homage to Forster's “ List of British 
Birds,” a mere list of names without a character for a 
single genus. Although similar lists have sometimes been 
accepted for specific names, their recognition in the case 
of genera is rare, although in many instances long-esta¬ 
blished usage has rendered some of them familiar. 

The few objections which we have made above must 
not be supposed to lessen our respect for the general 
tenour of the work now issued by our American confi^^res^ 
whose labours deserve our most careful consideration, 
while it cannot be doubted that the publication of this 
“Code and Check-List” wfiU have great influence on the 
future of zoological nomenclature. 

R. Bowdlkr Sharpe 


PROFESSOR NKIVCOMFS DFTERilfI NATION 
OF THE VELOCITY OF IJGHf^ 

IIE mctliod selected for the important experiments 
described in the present memoir,’^ is that known as 
Foucault’s. The idea fundamental to it is that of the de¬ 
termination of the intcnal occupied by light in flashing' 
from a revolving to a fixed mirror and back, by the 
amount of deviation produced in its return path through 
the change meantime effected in the position of the re¬ 
volving mirror. The angle of deviation of the ray is 
double the angle of displaceincnl of the reflector; to this 
angle corresponds (sim e the mirror rotates at a known 
rate) a definite fi action of a second, which is the time of 
luminous transmission across twice the measured distance 
between the mirrors. 

But this theoretically simple means of ascertaining the 
velocity of light is complicated, in practice, with in¬ 
numerable difficulties, A choice demanding the utmost 
j nicety of judgment must be made between various con- 
1 Aiding conditions; sacrifice in one direction is the price 
of advantage in another; a balance has to be struck, 
giving the largest sum-lolal of facilities, with the fewest 
and least intractable draw'backs. The plan finally decided 
upon by Prof. Newcomb was the result of much anxious 
deliberation ; wc hope to render it, in its main outlines, 
intelligible to our readers. 

A fundamental condition of the problem is to get an 
image of the light-source absolutely coincident with the 
light-source itsdf, so long as Ou movable mirror is at 
rest. And this, whatever be the position the mirror is at 
rest in, provided only that it be such as to permit the rays 
sent out by it to return, after due triple reflection, to the 
eye. This requisite is secured by locating the centre of 
curvature of the distant concave mirror in the axis of the 
revolving plane one. All rays emitted from this point 
towards the former will return along the same paths ; dif¬ 
ferences of direction due to differing^ positions of tKe 
movable mirror will be eliminated by the return reflec¬ 
tion ; and there ensues a ** stationary image” of the light- 
source, occupying, when visible at all, an invariable 
situation. 

So far, all the operators by Foucault's method have 
been unanimous ; but in the placing of the lens indispeji^ 
able for the management s^d concentration of ihe 
employed, a material distinction obtainod between we 

* " Meosims of tht VclAcky of oaado lUKkr dit«cUon of efaf -ftooMm 

^the Navy during the years *a 8 o* 4 a/' fay 
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S t of e>mriment chosen by Prof. Newcomb, ajvd 
pureued 1 ^ Ptof. Michefson in his similar in- 
vejBti;^ioik at the Naval Academy in tS/g (sec Naturb, 
vol XBi. pp;* 94^ lao). Fte. 1 represents in principle the 
airranMment adopts by the former, which was also that 
need by Foucault In it the lens, l, is placed between 
the light-source, S, and the revolving mirror, A. Fig. 2 
shows the dtsp^ition preferred by Michelson, in which 
the lens is interposed between the revolving and fixed 
mirrors. In both equally, s and M arc, and for the 
purpose in view necessarily must be, in conjugate foci of 
tbeiens. 

A disadvantage of the first form is that the measure¬ 
ment of any considerable deviations will be attended by 
uncertainties caused by the oblique passage through the 
lens of the return beams. It was, however, obviated in 
the experiments under consideration, by the use of two 
lenses—one for the outgoing, the other for the incoming 
rays. The second method (Michelson's) promises in¬ 
creased brilliancy of the image ; which may, nevertheless, 
be regarded as outweighed by atmospheric and other im- 





A 

Fig.1. 

pediments to its distinctnes.s, as well as by the illumination 
■of the field of view produced by the passage through it of 
some part of the lens with every revolution of the mirror. 
The method exemplified in Fig. i was then chosen by 
Prof. Newcomb as affording more or less calculable 
conditions; while No. 2 involved all the uncertainties of 
definition habitually besetting astronomical observations. 

Let us now endeavour to realise the nature of the ex¬ 
perimenter’s immediate task. The precise measurement 
of an angle actually constitutes it. From the mirror A, 
so long as it remains at rest, an image is reflected in a 
certain direction ; but no sooner is a set rapidly rotating, 
than the same image is reflected in a slightly different 
direction. The amount of this difference—in other 
ivords, the angle of deviation—is the object to be 
^ftoertainetl 

Obviously, the first desideratum is to render the inevit¬ 
able error of measurement comparativdy small, by making 
the quantity to be mcafcured large. Two roods arc open 
atwafdS' this end* A high velocity can be given to the 
mirror a ; or a great distance can be interposed between 
A and Miv Ey, the first means, the angle rotated through 
Sx^ jBk given tmeurlH be augmented; by the second^m 


time available for the displacement of the reflector will be 
prolonged by the lengthening of the journey impo^d 
upon the rays to be renecicd. The difficulties hampering 
increased speed are purely mechanical, though none the 
less formidable ; those in the way of a lengthened path 
are optical. 

The preservation of light enough to keep the image 
bright and distinct is of paramount necessity for the 
ai'oidance of ruinous uncertainties in its measurement. 
Now, in Foucault's experiments, the object affording the 
image was the line of a reticule. It was dark upon a 
bright ground; a platinum-wire relieved against a sheaf 
of sunbeams. But no perfectly defined image of such an 
object could be formed at any considerable distance ; and 
we find, accordingly, that the utmost length by which he 
ventured to separate his mirrors was twenty metres. His 
entire apparatus was, in fact, contained in a single room. 
Hence, notwithstanding a speed given to his mirror of 
from 600 to 800 revolutions per second, the actual linear 
deflection of the return ray amounted to no more than 
seven-tenths of a millimetre. Chiefly by employing as 



A 

Fig.2. 

his light-source an illuminated slit, the lucent image of 
which on a dark ground bore the enormous Joss of Tight 
ensuing from the transportation of the fixed mirror to a 
distance of close upon 2000 metres, Michelson was 
enabled to augment this deflection some Iwo-hundred- 
fold. The resulting velocity for light of 299,910 kilometres 
per second was proportionately trustworthy, the error of 
the angular measurement upon which it immediately de¬ 
pend^ being estimated to be one hundred times less 
than in Foucault’s determination. Prof. Newcomb’s im¬ 
provements carried him still further towards absolute 
accuracy. 

The details of construction of his “ phoiotachometer ” 
were decided on in the summer of 1879,2>-nd the instru¬ 
ment was completed by the Messrs. Clark in May 1880. 
It consisted essentially of four parts—a sending and a 
receiving telescope, a revolving and a fixed mirror. Sun- 
light, thrown from a heliostat through an adjustable ver¬ 
tical slit at the eye-end of the sender, passed down the 
tube, which was bent at right-angles to get it out of the 
way of the observing telescope, and after reflection by a 
plane mirror at the elbow, passed out throiigb the objective 
towards the revolving mirror. This was a 
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retctatifulsir prism of polished steel, $5 millimetres in 
lidKht, and with a cross-scction of 37*5 square millimetres. 
The vertical faces constituting the reflecting area were 
nkhel<^plated, and proved of a remarkably durable though 
not very high polish. Motion in opposite directions at will 
was communicated by two air-turbincs, acting one at the 
top, the other at the bottom of the mirror, and serving, by a 
simple contrivance, eacH^for the regulation of the contrary 
velocity imparted by the other. A wheel^work arrange¬ 
ment, Dy which an electric current was broken once for 
every twenty-eight revolutions of the mirror, gave the 
means of obtaining a chronographic record of its rate of 
going. Two fixed mirrors, mounted side by side on cast- 
iron stands, were employed to return the light sent to 
them by the revolving mirror. Each was about 40 
centimetres in diameter, and had a radius of curvature of 
some 3000 metres. TTie object-glass of the receiving 
telescope was (in the first instance) placed immediately 
under that of the sender, the former thus directly facing 
the lower, the latter the upper section of the movable 
mirror. The two tubes^ however, owing to the “ broken ” 
form given, as already mentioned, to that of the sender, 
made with each other an angle of 90°. Horizontal movement 
round a vertical axis coincident with that of the rotating 
mirror, was possessed by the observing telescope, to which 
was attached a pair of microscopes for reading off the 
divisions on a horizontal divided arc fixed to a stiff frame 
at its further end. The amount of this horizontal motion 
of the telescope measured the deviation of the thrice- 
reflected sunbeam, and, by an immediate deduction, its 
velocity. 

The site chosen for the erection of the apparatus was 
Fort Myer*, on the south side of the Potomac, overlooking 
the city of Washington. The stationary mirrors, to and 
from which the carefully guarded rays performed tVicir 
trips, were placed, to begin with, in the grounds of the 
Naval Observatory, at a distance of 2551 metres from 
Fort Myer; but were in 1881 removed to a point at the 
base of the Washington Monument, at a distance increased 
to 3721 metres. Some tentative experiments were under- 
talren on hme 22,1880; after a few days’ trial, however, it 
was fouma that the wheel-work for counting the revolutions 
Off the mirror was destroyed by the rapidity of the im¬ 
pressed movements. New wheels wore out almost before 
a set of readings could be obtained with them ; until at 
length the Messrs. Clark, finding that no metal would 
Stand the inflicted wear and tear, substituted rmv hide as 
the material for the first wheel, a device which proved 
wholly successful. With the' instrument thus modified 
work was begun on August 9, and continued without inter¬ 
ruption until September 20. The transportation of the 
fixed mirrors to the Monument station in the spring of 
1881 postponed the commencement of operations to 
August 8 ; and their effective prosecution was then im- 
peoed by the discovery of a source of systematic error in 
a “ torsional vibration ” of the rotating mirror. That is 
to say, the steel prism employed to reflect the light, no 
longer, when its speed attained a certain point, revolved 
as an absolutely rigid whole, but tended towards the pos- 
senion of different velocities in its different parts. Hence 
a slight twisting of its mass producing vibrations round 
the axis of rotation, the effect of which was visible in 
the breaking up of the image of the slit into four separate 
images, one due to each of the faces of the prism. The 
pet^stence of this baffling symptom compelled a modi- 
ffqation of the instrument, by which the sending and 
receiving telescopes could be respectively depressed and 
raised so as to alternate their positions, and the portions 
of the mirror they were directed towards. The mean of 
any two complete sets of observations made with the 
telescopes thus interchanged would be free, as Prof 
Newcomb shows, from the effects of any probable form 
of torsional vibration. 

No suc^ effects, hov^ver, were apparent in the obser¬ 


vations of 1882. This last seri^ extended from July m 
to September 5, and were so oeariy free from acci^iKtal 
differ^qes that the probable error of a comiA^ 
mlnation was scarcely mote^ under good conaitiops, t)^ 
the ten-thousandth part of the whole. Upon these, ac¬ 
cordingly, the chief reliance was placed in the final 
discussion of results, 

ITie announcement that Messrs. Forbes and Young 
had detected a difference of 3 per cent, in the rates m 
transmission of red and blue light prompted, at Fort 
Myer, a most careful watch for traces of colour in the 
reflected image of the slit. But although, from a dis¬ 
crepancy of even one-twentieth that amount, a spectrum 
15" in breadth must have ensued, the iridescent ^ges 
which would infallibly have betrayed its presence were 
not seen. 

An important novelty in Prof, Newcomb’s method was 
his use of opposite rotations and their accompanying 
opposite deviations. In his instrument the mirror, as 
already stated, could be made to revolve at pleasure, either 
from right to left or from left to right. Instead, then, of 
measuring, as had always previously been done, the de¬ 
flection produced in the return ray by the change from 
rest to an ascertained rate of rotation, the object of his 
deicrminanons was the total deflection due to extremes 



of contrary moveineni. The mode of experimenting was 
briefly as follows. 

First, the valve was opened to the air-blast giving 
negative rotation, the receiving telescope being set Upon 
some division near one extremity of its arc ; the image of 
the slit vva.s then accurately fixed, by the regulating agency 
upon the velocity of the mirror of the opposing air- 
current, upon the middle wire of the micrometer; the 
chronograph made its record of the rate of going, and 
the microscopes were read. This constituted what was 
called a “ run/* and occupied two minutes or upwards. 
The telescope wa^next unclamped, and directed near the 
opposite end of the divided arc. Fositm motion was 
given by opening the other valve, and the process ^ 
fixing the image and reading off repeated. A comparison 
of the two sets sufficed to determine the time s^nt by 
the light in passing to and from the mirrors on the qtber 
shore of the Potomac. 

This method of contrary deviations is most strODgly^ 
recommended by Prof. Newcomb to future investigate 
It combines the two advanta^s of doubi^ the an^e ;to- 
be measured, and or abolishing possible ert^ors in wo 
determination of the iero-)poiht. In the |n!eseat seri^^ 
velocities, alternately in opposiie directions, rarely 
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C9l»dS:tig^^ Ttv6\tiiionspetwcm a total change 

of dip^ion of nearly 8*, And this largeness of the 
nuiasurcd angle materially contributed to enhance the 
accuracy of the results. Highly effective, also, for the 
saiEno end were the elaborate precautions for darkening 
the telescopic deJd of view, and thus rendering the image 
of the illuminated slit more distinct. As their upshot, 
^ylight was reduced to about one-thousandth its normal 
intensity. What was left only just sufficed to show the 
spider*ltnes without artificial fight. The necessity for 
such precautions may be estimated from our author's 
statement that a concave mirror, of which the diameter 
should be one decimetre for each kilometre of distance, 
would receive only 1/60,000 part of the light reflected from 
the revolving mm-or ; while of that 60,000th part only 
a small fraction could be practically turned to account, 
owing to the many sources of loss in reflection and trans¬ 
mission. Since, however, /tt/o fixed mirrors, each four 
decimetres across, placed at a distance of less than 
four kilometres, were employed in the operations at Fort 
Mycr, the proportion of light there returned was rather 
more than double the above estimate. Prof. Newcomb 
appears to have been, on the whole, eminently successful 
in his optical arrangements. H'he imperfect definition 
which was the besetting difficulty of Michelson’s experi¬ 
ments gave him little trouble, 

The recent American determinations of the velocity of 
light, justly considered as of far superior precision to any 
others yet executed, give the following results :— 


Michelson, at Naval Academy, in 1879 

Michelson, at Cleveland, 1882 . 

Newcomb, at Washington, 1882, using 
only results supposed to be nearly 

free from constant errors. 

Newcomb, including all determinations 

To these arc added for comparison :— 

Foucault, at Paris, in 1862 . 

Cornu, at Paris, in 1874 . 

Cornu, at Paris, in 18/8 . 

The same, discussed by Listing. 

Young and Forbes, 1880-81. 


299,910 km. 
299^^53 „ 


299,860 

299,810 


298,000 „ 
298,500 „ 
300,400 „ 

299,990 „ 
301,382 „ 


Prof. Newcomb's finally-concluded result is that light 
travels tn vacuo at the rate of 299,860 ± 30 kilometres 
per second. And the probable error of thirty kilometres, 
small as it is, has been liberally estimated. A determina¬ 
tion so satisfactory of this important element goes far 
towards solving the problem of the sun’s distance. Com¬ 
bined with Nyr^n’s constant of aberration. 20"*492, it 
gives, for the solar parallax, the value of 8'^794, The 
corresponding distance of 149*61 million kilometres, or 
92,965*020 miles, agrees quite closely with Dr. Gill’s result 
from the opposition of Mars in 1877, and exceeds by only 
165,020 miles the mean deduced by Mr. D. P. Todd from 
earlier determinations of light-velocity. No information 
as to the dimensions of the solar system which we are 
ever likely to get from a transit of Venus can approach 
in rdiibility the present conclusion. 

Prof. Newcomb is so far from believing that the plus 
uifm of accuracy has been reached in his own remarkable 
experiments, that be appends to the detailed description 
of their method some valuable suggestions for its im¬ 
provement. He had hoped, indeed, he tells us, to reach 
a tondnded value exact to between five and ten kilo¬ 
metres, which, after repeated verification, might be avail¬ 
able as a test of the invariability of standards of length. 
The ftirther prosecution of the inquiry^ however, he now 
leaves to any jbhysiclst who may be invited to the task by 
thd l^ntise of h» advice and co-operation. 

Fbjidaintmtally, he holds that the system pursued at 
Fort Mm in 1880^83 is preferable to any other yet 
Nolrnownm^ked^t for ascertaining the rate of 

* molvim minor watnied *56 tunit In a MOmd. 


transmission of light is comparable to that of its deflec¬ 
tion, after a measured Journey, by a moving mirror. The 
apparatus by which this plan was realised admits, how¬ 
ever, in his opinion, of some amelioration in detail. The 
disadvantageous necessity, for instance, of appropriating 
a separate section of the reflecting surface to the out ward- 
and homeward-bound rays could be removed by the sub¬ 
stitution of a pentagonal for a quadran^lar prism, as 
shown in Fig 3, where M is a section of the revolving 
mirror, j the object-glass of the sender, receiving light 
from the slit s, and throwing it in the direction P towards 
the distant reflector. Oft its return along the path p', the 
ray is reflected from an adjoining face of the revolving 
nnrror into the receiving telescope, K, 

The closing words of the paper under review attest the 
unappeased aspiration towards accuracy characteristic of 
the successful inveatigator, 

“ A still further perfection of the method,” its author 
writes, “ which would lead to a result of which the pre¬ 
cision would be limited only by our means of lineai' 
measurement is^ I conceive, within the power of art. It 
consists in placing the fixed mirror at so great a distance 
that the pentagonal revolving mirror would move through 
an arc of nearly 36“ while the ray is going and returning. 
If a speed of 500 turns per second could be attained, 
the required distance would be thirty kilometres. Then, 
in opposite directions of rotation, the return ray would 
be reflected at phases of the mirror differing by the angle 
between two consecutive faces. The result would be that 
the receiving telescope would need to have but a small 
motion,and all theobserver would haveto measure would be 
the small angle by which the difference of positions of the 
mirror when the flash was received in opposite directions 
of rotation, differed from 72'’. In the Rocky Mountains 
or the Sierra Nevada no difficulty would be found in 
finding stations at which a return ray could, be received 
from a distance of thirty, forty, or even fifty kilometres, 
with little more dispersion and loss than at a distance of 
four kilometres through the air of less favoured regions. 
It is true that the surface of the distant reflector would 
have to be increased in proportion to the distance, but it 
would not be necessary to make a single reflector of great 
size. A row of ten reflectors, each six or eight decimetres 
in diameter, might be sufficient to insure the visibility of 
the return ray.” A. M. CleRKE 


NOTES 

At a meeting of the Royal Society of Edinburgh on June 7 i 
medals were presented as follows:—To Mr. John Aitken 
(Dftrroch), the Keith Prize for 1883 85, for his paper on the 
formation of small clear spaces in dusty air, and for previous 
]>aptir8 on atmospheric phenomena; to Edward Sang, LL.D., 
the Makdougall*Brisbane Prize for 1882-84, for his communica¬ 
tion on the need for decimal .subdivisions in astronomy and 
navigation and on tables requisite therefor, and generally for 
his recalculation of logarithms l>oth of numbers and of trigono¬ 
metrical ratios; to Mr. B. N. Peach the Neill Prize for 1883- 
86, for his contributions to the geology and paloeontology o 
Scotland. 

The organising committee of Section A has arranged that a 
special discussion shall be held, at the Birmingham meeting of 
the British Association, jointly with Section D, on the physical 
and physiological theories of colour-vision. The discussion will 
be opened by Lord Rayleigh, and Dr. Michael Foster will also 
take part in it. Persons who wish to contribute papers bearing 
on the subject of discussion are requested to send their names to 
the Recorders of Sections A or D, at 22, Albemarle Street, W., 
not later than August 1. 

T114 death is announced, in bis seventieth year, of Mr, 
Llewellyn Jowett, the well-known archseologist. 
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At llMlCopfeitaas at thfi CokMtml aad lndi«& ExfaUa&lkAOWt 
Wib 4 na 4 «ffi ^ wfts remd b^ lilr* W. Lmi 

CwrponlBii;, Ai» *^T 1 m Positkm of Science is Colsnisi 
tiaa.’' TIm Bokm^ lo which Mr. Carpenter had directed bU 
sttMlicNa Wtne^ssada generally ; South Africa, the Cape 
of Good Hope and Natal; Western and South AustratU, 
Victoria, New South WAes, QueeuBland, New Z^ealand, and 
Tasmania, the Tost of which, unfortunately, is not represented 
at tht preseat Exhibition. An account of the present condition 
of acientihc education in each of these colonies was given. As 
a general conclusion# Mr. Carpenter thought that the claims of 
scienof to a place in State-aided primary education were more 
fully recognised than in the old country,^and this, not merely 
beeauve it waa the only foundation upon which a system of 
tecHnologtcft) education could be securely built, but for its value 
in drawing out the minds of the pupils. As regards the 
bmnehes by which the time-honoured routine of subjects 
may be most benehcially varied, precedence was almost 
uoiversally accorded to drawing, and to the objective pre^ 
sentatioa of the elements of science. In secondary grammar 
and high schools, however, science scarcely occupied a 
poaitioQ equal to that in corresponding English schools, but 
there were many signs of improvement in this resptcct. In the 
Colleges and Universities of the older colonies the classic.\l and 
academic influence was still very strong, while in the newer ones 
thve(aix» of sdentifle education to hs put on an equal fooling 
with literary were recognised, (ireat has had been the progress 
of public opinion in England during the last few years on the 
importance of science as an element in education, the author 
was deposed to consider it greater in the colonies in the same 
period. Cartalniy the development of that opinion to its juresent 
point had been much more rapid in the colonies than at home. 
Tbere were many voluntary colonial Associations for the promo¬ 
tion of acicnce, and the author concluded his paper by throwing 
out the suggestion that, if there were grave and practical diffi¬ 
culties in the way of an Imperial federation of the Australian 
colonies, the establishment of an Australian Association for the 
Advancement of Science, somewhat on the lines of the British 
and American Associaiions fpr similar purposes, might not be 
beyond the reach of ^wactical men of science, and he was strongly 
of opinion that such a federation would tend to strengthen ‘‘the 
position of science in colonial education.” 

Arrangements have been made for the examination in the 
Indian Court of the Colonial and Indian Exhibition of certain 
ComnijeTcial products, which are believed to be insufficiently 
known or to be suitable for new purposes. Among the sub¬ 
stances which will be examined are fibres, silk and silk substi¬ 
tutes, drugs, tobacco, gums and resins, minerals, oils, oil-seeds 
and perfumery, dyes, mordants and pigments, timbers, tanning 
materials and leather, and food stuffs. Any visitors to the Ex¬ 
hibition, who are interested in the subject, will be permitted to 
attend these examinations of products, which will take place in 
the Commercial Koom, attached to the Economic Court, where 
all further information may be obtained. Should the results of 
thi4 examination render such a course desirable, Conferences of 
n formal character will probably be held at a later date. 

The International Society of Electricians has decided upon 
buildiAg laboratories for the use of physicists in Paris. They will 
bff fSSUblUhed in the grounds of the old College RoUin, granted 
by th® city of Paris, in the vicinity of the School of Practical 
I 1 »yidG» recently erected by the Municipal Council. The funds 
will be supplied by public subscription, a contribution from the 
Society# an^ a sum of 360,000 francs, which is the surplus of the 
last Electrical Exhibition organised by Cochery. 

W» take the following from Seime^:—It will be remenibMed 
that in the month of May a gentletoaft in Brooklyn died brom 


hydrophbbuu His madleal att#tdaiits, cnakpAUt^l jphflMwiMb 
bad no dexobt about tMr ettugoosia, aikd his symptMlE neM 
etMuracterisBc of that diwhwi* CooflftoatDry of ihk v/kokam, 
the astopey revealed no lealoft to wbieb condd be mtkbuted 
like ^naptoas ftom wldcb be swilbred^^ eonditkA whieb 
is also cbameterisfeic of bydfophobia. Portions of the bmin 
and the spinal cord were carefully wrapped in cloth wet with 
a solution of bichloride of mercury and sent to Dr. Stembfig- 
Small portions of these were thoroughly mixed with sterilised 
bouillon ; and this broth was then, by means of a hypodermic 
syringe, injected under the dura mater covering the brdin of a 
mbbir, a small button of bone having been first removed by a 
trephine. The wound was then closed by sutures. Three 
rabbits were thus operated upon. One died at the and of 
twenty-four hours as the result of the operation ; hydrophobia, 
of course, having nothing to do with it. Another is now, after 
eighteen fl|ys, apparently well. The third one, on the sixteenth 
day, commenced to show signs of being ill: he was disinclined 
to move, and in a few hours evidences of paralysis appeared, at 
first in the hind-tegs, and subsequently in all the extrendties. 
C>n June 5, the eighteenth day after the operation, he died. The 
wound had healed, and there were no evidences of inflamma¬ 
tion. The brain showed no softening at the point where the 
inoculation was made, no pus, nor any evidences of inflamma¬ 
tion either of the brain substance or of its membranes. The 
cord also appeared normal. Portions of the medulla of this 
rabbit were immediately mixed with sterilised bouillon, and two 
rabbits were inoculated in the same manner as has been de¬ 
scribed. This case is of great interest as being, bo far as we 
know, the first animal in this country to become affected with 
hytlrophobia from inoculation with material taken from a person 
who died from that disease. If Dr. Sternberg is as succesaful 
with these rabbits ns with the first, there is no reason why the 
series cannot l>e continued, and thus the protective virus of 
Pasteur he obtained in this country, and a trip to Paris by the 
victims of dog-bites mode unnecessary. As we go to press we 
learn that the second rabbit, mentioned above a.s remaining 
unaffected for eighteen clays, shows unmistakable signs of 
hydrophobia. 

Dr Thornton, the new Director of the Madras Museum, has 
organised a series of investigations for the purpose of studying 
systematically the marine and terrestrial fauna on the west const 
of the Presidency. They will be continued from time to time 
as favourable opportunities arise. 

At 8.40 a.m. on May 17 a remarkable phenomenon was 
witnessed at Dtinnees, in the north of Norway, some twenty five 
miles south of the Polar Circle. A small bright horizontally- 
lying circle was suddenly seen with its centre right in zenith, 
the periphery passing through the centre of the aun. In 
the circle were Asides four mock suns, in east, west, north, and 
south, so that they would almost have formed the comm m an 
irregular square. There was also another circle perpcndieular 
o» the other, and with the sun fls centre, but it was much 
fainter. The little circle and the two mock sans nearest the 
sun were rainbow-colonred, and the great circle and the two 
mock suns furthest off intense white. After half an hour the 
phenomenon faded for a while, but soon again became as intense 
a$ before. It disappeared after Having been in view ibr an hour 
and a half. The weather was fine and sunny# but hazy- After¬ 
wards it became cloudy with raim 

The large zookigieal collection known as the Museum 
GodeffVoy has just been purchased by Mr. Ihtniao (Weymi^h). 
The ethnological portion was sold a short time since to the 
Leipzig Museum, as already announced In NATt;it%« 

Ik nddkion he the i^nchdly meteotolefieel mmks fsontelned 
in the report of the Hong Kong Obseryathiy for the ^ 
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wllkii WO xiiOticed bi«t week, Dr. Doberck, theOovernment 
ttOQier thore^ refers to the great value of the systematic meteoro- 
lofj^Cht obeervatiotts wHh verified instruments which have lately 
heefh set on foot at many of the stations and lighthouses of the 
Chinese Costoms, and which will serve as an important aid in 
the invesHgatton of typhoons^ He pays a well*deserved tribute 
to Japan^s ^'extensive raeteorologicai service, conducted on 
aj^woved principles/’ and to the useful weather maps issued by 
the ToWo Observatory, while he deplores the absence of a 
similar comprehensive sei-vice in the Philippines and the non- 
publication of such data as arc observed there—an oraiHsion 
which increases the labour of following typhoons in their pas age 
across or near to th ise islands. The intention of the Krench 
authorities to establish a meteorological observatory at Haiphong, 
on the coast of Tonquin, seems to have been dropped, at least 
for a time, since the death of the distinguished me;corologist, 
Dr, Borius. The li ing Kong Observatory during the year 
was supplied with a gazing-tclcacope, as was recommended by 
Col. Palmer in the original project, a I^ee equatoiial from 
Greenwich having been erected. In 1882, w))en the plan of 
the Hong Kong Observatory was first drawn up, the local 
Government was willing to pay for one thoroughly equip]»ed, 
but the Colonial Office at home cut out the most im¬ 
portant pan of the provision for magnetic research, and 
this unfortunate spirit of parsimony in expenditure con¬ 
nected with scientific research seems now to have cxlendcil 
to Hung Kong. For Dr. .Dolxirck complains that Ihe'addiuoii to 
the work of his Observatory is not accompanied by a correspond¬ 
ing increase of funds and stafi", that his telegraphic fncilitics are 
insufficient to give full eflfect to the proper purposes of the esta¬ 
blishment, that the slopes of the observatory hill have been left 
unturfed since they were stripped in 1883, and that no flVectivc 
measures have been taken lo improve the unheallhiness of the 
site, which is on the Kowloon peninsula opposite tlie town of 
Victoria. It sounds incredible that the gun which wa-* supposed 
to be set apart for the purpose of announcing ilie apjiroach of a 
typhoon has also been used to announce the arrival of the mail- 
stcamers—a course which is as senseless as it is cruel, for i( con¬ 
fuses the unfortunate boat- and junk-men wiio swarm in the 
Hong Kong waters, and who cithei throw up their work iiml 
flee into a place of refuge when only a maii-steamcr is arriving, 
to their great Joss of time and money, or tliey take no prec.iii- 
tioDs al nil when a typlioon Is really at hand. In the latter case, 
if any lives were lost, an English coroner’s jury would probably 
indict the official responsible for this gross negligence for man¬ 
slaughter, as they would the chemist who carelessly gives 
(stjychoine in place of Epsom salts. Dr. Doberck proposes that, 
if the gun be used for post-office purposes, it should cease alto¬ 
gether as a typhoon warning. 

At the annual meeting of the Chemical Society of Tokio, 
lield on April 10, and reported in the ya/an Mail, a very satis¬ 
factory report was read. The Society is composed of Japanese 
and foreign men of science, the total number of members last | 
year being eighfy-six, and being constantly on the increase. 
The number of papers read amounted to niticleen. The journal 
of the Society is published four times a year, and it is hoped to 
make it a monthly journal soon, *'especially as the number of 
pi^or? read is not few, nor their nature inferior to those which 
appear in foreign journals.” The Society undertook to trans¬ 
late chemibal terms into Japanese about four years ago, and it 
now possesses (though not yet published) a dictionary of com¬ 
mon^ thvmioU terms in Japanese, English, Erench, and 
German. It has also undertaken to establish a aysiem of 
chemical nomenclature in the Japanese language, of which the 
nomenclature of, the elements and of inorganic oompoux^ is 
a|rea 4 p nearly finished* It is hoped that a sound and complete 
eystett^ of noom^ture will be published in the eonraS «C the 


ooming year. An address was delivered by Mr. Watanabe, the 
head of the^new University of Japan, and, on other grounds, an 
important official, who impressed on the members of the Society 
the necessity of making chemistry popular, on account of its 
intimate connection with arts and manufactures. He hoped, 
too, that more and more original work in science would be done 
in Japan, for on such work depended ultimately all improvement 
in manufacturing processes. 

At the same meeting a paper was read by Dr. Keiltter on the 
deportment of urea towards soils, with special referetico tO the 
mode of manuring the soil employed in China and Japan, The 
experiments on this subject whidi have been carried out ai the 
Kumaba Agricultural College show that the applicatiou of ftaah 
excreta is injurious to crops, and (hat, in this state, a great deal 
of the most valuable nitrogenous compounds of the manuro is 
lost by rain, which carries the urea into the deep subsoil beyond 
the reach of the roots of the plants, Japanese farmers bad long 
ago come to a similar conclusion for themselves, for they only 
employed this manure when in a highly decomposed state, when 
the urea had been converted by putrefaction into ammonium 
carbonate. 

The report of the Rugby School Natural History Society for 
the past year is a very satwfactory one, for it shows great activity 
on the part of the members and of the Society collectively in 
every direction. With a single exception the papers are con¬ 
tributed by working member h or associates ; the collection of 
liritisli quadrupeds commenced last year is almost complete, 
and a new vivarium has been added to the Society’s resources, 
The papers deal with many subjects from Clnna to heraldry, but 
local nndlhology appears to have received special attention ; for 
the Society’s first pruc c.ssay was won by Mr. Austen with a 
jiapcr on the water-birds of Rugby; the second by Mr, Mander, 
on some of the large biids round Rugby. Mr. StdJy also con¬ 
tributes an interesting paper on microscopic fungi, with illustra- 
lions. But it is in the seclionaj reports that the activity of the 
Society is made most manifest. Here wc find a meteorological 
report, based on continuous observation throughout the year; a 
vivarium report ; a report from the enloinological sectioit, con¬ 
taining a list of the I.epidoptera observed at or near Rugby 
during the year ; simil.xrly the report of the botanical section 
contains a long list of observations, in which are some plants 
hitherto unknown in the flora of Rugliy ; the Aoological report, 
it may be added, is a specially long one ; and the book concludes 
with the report of the femplc f Jhicrva^ory, whore so much good 
astronoadcal work is being done. Of the many cxcello.it natural 
history .societies which pass under our notice fro.n lime to time, 
few cAn show more or better work 1)1 an the Rugby School 
Society, 

Onk interesting matter referred ti> in the report just noticed 
was the presentation of an address of congratulation to Mr. M* 
li. Bloxam, a very energetic member of the Society, on reach¬ 
ing his eightieth year. In his reply Mr. Uloxam ctaimed to be, 
in a peculiar degree, a link between the Rugby of the present 
and that of the past. He transacted business with a Rugbeian 
who entered the school in the reign of George II., 127 years 
ago. Mr. Bloxam entered Rugby School about 72 years ago, 
and left it 64 years ago; and while he was at the sdiool a 
retired master died who was born tn 1718, early in the reign 
of George E, 167 years ago. The Rev. Henry Holyoak wax 
maxtei* of the school in the boyhood of that retired old master, 
and Mr. Holyoak was alive in the lifetime of a nephew of 
Lawrence Sheriff, the founder of Rugby School. Now Law¬ 
rence Sheriff died 31S years ago* Thus three lives, one of them 
being Mr, Bloxam'a, carry us beck to the foundation of Kngby 
Sohoefi. 
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We w feqtte«t«l to state that the annual Students' Ci^twsr- 

adbme will take |»lace at the Finsbury Teehnical College on 
Friday evening, July a, commencing at 7 o’clock. A good 
eahibkiott of apparatus, models, and specimens has been 
arranged to illustrate theivarious branches of applied science 
and art comprised under the College scheme of technical 
education. i 

A Swedish geologist, Dr. H, Sjbgren, is about to proceed to 
the naphtha regions on the Caspian Sea, in order to prosecute 
geological studies. 

We have received from Messrs. Grithn and Co. the third 
annual issue of the ** Year-Book of the Scientific and learned 
Societies/’ It gives a brief chronicle of the work done during 
the year by the various Societies, together with the necessary 
information as to official changes. 

The Saghalien Ainos do not exhibit the same uncoulhness as 
those of Yezo ; there is a greater absence of beards and of hairy 
bodies generally. 'I'he hue of the skin very closely resembles 
that of the Caucasian ; the foreheads are high but narrow, and 
their general bearing and facial expression denote an intelligence 
much superior to that of the Yezoines. As for the theory of an 
ethnical connection between the Ainos and the Japanese, Mr. 
Penhallow says that an examination of the pure types would not 
permit such a belief to be entertained. There is a mixture of 
the two in places, but the half-breed is as easily recognisable 
there as elsewhere in the world. The Japanese, he concludes, 
arc unquestionably Mongoloid, while the facts show the Ainos 
to be physically distinct, while the best authorities agree in the 
great resemblance which they bear to Europeans, the prevailing 
view being that they are distinctly Aryan. 

The additions to the Zoological Society’s Gardens during the 
past week include a Bonnet Monkey {Macacus rr/irVwr 9 ) from 
India, presented by Mrs. George Willing ; two Tcheli Monkeys 
{Hiuamt UheluHsis 6 9 ) from Jung-ling, near Pekin, presented 
by Dr. S. W. Bushell, C.M.Z.S. ; a Wild Swine {Sus s^t^ofa9) 
from Tangier, presented by Mr. John Brooks ; four Sparrow 
Hawks {Accipiter rt/jwj), British, presented by Mr. J. Rowland 
Ward, F.Z.S. ; an Egyptian GoDse {Chttfaiopex tr^yptiac^)^ a 
Robben-lsland Snake {Cofoneiia phocarum)^ a Hoary Snake 
{Coronella rewn), an Infernal Snake {Boodon inffrnalis)^ a 
Rhomb>marked Snake (Psamtnophylax rhomhatus)^ a Homed 
Viper {Vipera cornuta)^ eight Geometric Tortoises {T^simU geth 
metrk<()^ a leopard 7 'ortoise pirdahs\ three Areolated 

Tortoises {Homopus areolatus) from South Africa, presented by 
the Rev. G. H. R. Fisk, C.M.Z.S, ; a Crowned Horned Lizard 
{Phtynosoma cOranatum) from California, presented by Mr, S. 
Upton Robins ; a Common Viper (Viptra hems), British, pre¬ 
sented by Mr. W. H. B. Pain ; a Tuatera Lizard {Spkenodon 
punctuUss) from New Zealand, presented by Capt. R. Suther¬ 
land ; a Tarantula Spider {Mygale, sp. inc.) from Bahamas, pre¬ 
sented by Mrs. E. Blake ; a Peruvian Thick nee {(Edicn^mu\ 
supfrediaris) from Peni, two White-backed Piping Crows 
{Cymnorktfta Ituconoia) from Australia, de[>odted ; a Balearic 
Crane {Balearka pavonina) from West Africa, purchased j a 
Ji^anese Deer (Cenms sikd), born in the Gardens. 

OUR ASTRONOMICAL COLUMN 

The Absorption Spectrum of OxvaBN.—About three 
years ago M. Egoroff* was able to show that the great groups A 
and B in the solar spectrum were due to the absorption of 
oxygen. More recently the a band was also found to be due to 
the same gas, M. Janssen, studying the absorption of oxygen 
has now obcovered that under certain conditions the gas yidds 
another apectrnm, composed no lon ger of lines easily separated, 
but of shaded bonds which can only be resolved with great diffi¬ 
culty. This system of bands appears for moderate pressures 





xkmtdi later than the spectrum/Of lineo* but it ShcM itself ymT 
onickly with increase of the denary: the two systems eve so 
aiffierent that It is possible to obtain either the first without the 
tecond or viclvirku, M, Jansseii was at first unable to explsun 
how it was that these bands were not visible in the sic^ar 
spectrum when they were easily obtained by passing Ught 
through thicknesses of oxygen fiur less than the sun’s l^ht hoi to 
traverse before reaching us. But further experiments riiowed 
that these bands did not develop in proportion to the thickness 
of the stratum of oxygen producing them, multiplied by its 
density, but in proportion to the thickness multiplied W the 
square of the density. The density of our fitmosphere Witt 
small as compared with some of the pressures at which M. 
Janssen worked, the non-appearance of these bands amongst 
the telluric lines of the solar spectrum is readily explained. 

Potsdam Observatory.— The fifth volume of the PMko- 
tiofts of the Astrophysical Observatory of Potsdam is occupied 
with A very careful determination, by Drs. MuUer and Kempf, 
of the wave-lengths of 300 of the principal lines in the solar 
spectrum. Four gratings were used in this inquiry—one with 
about 2500 lines to the inch, the second with 0250 lines, and 
the third and fourth with about zo,ooo lines to the inch. Eleven 
normal lines were first measured with all four gratings and in the 
spectra of three or four orders with each grating, every observa¬ 
tion being carefully corrected for temperature, &c. The com¬ 
putation of the wave-len^hs of the 300 lines follows, and the 
details of the reduction of the observations of the eleven normal 
lines, and a catalogue of the wave lengths of a614 lines as g^ven 
in the Potsdam Atlas of the spectrum, and as now corrected, 
concludes the work. The following are the wave-lengths of the 
s-Iected normal lines, expressed in millionths of a millimetre 
C, 656-314, 640-035. 6ia-*47; 589'62S. 562-475. 54 S'S 8 o; 

K 5 « 7 ‘» 84 . 49 S' 77 o. 470 ' 3 »». 44 «' 534 . “6 407 >86. It would 
seem from these determinations that Angstrom’s wave-lengths 
require small but sensible corrections. 

The Binary Star y Cor on/E Australis.— With reference 
to our note on this double star (Nature, vol. xxxiii. p. 435), in 
which we pointed out the large difference in the position-an^ex 
computed, for the present year, from the orbit of Mr. Gore and 
from that of Mr. Downing, we umy draw attention to a com¬ 
munication by Mr. H. C. Wilson, of the Cincinnati Observa¬ 
tory, printed in the Observatory, No. Hi, pp. 234-235. Mr. 
Wilson gives the mean results of observations of the binary in 
1881 and 1883 as follows :— 



>88172 . 45 ’S 3 I'SS 

1883-62 . 3775 i’62 

The angles computed from Mr. Gore’s elements for these two 
epochs are respectively 47"‘29 and 36*‘49, which may be re¬ 
garded as agreeing fairly well with the observations. It 
appears, therefore, that of the two orbits referred to above, 
Mr. Gore’s is by far the most satisfactory. 

Observations of the Companion of Sirius.— Prof, 
Young has communicated to the Sidereal Meesm^ (No. 46, 
p. 182) a series of measures of the companion of Sirius mode at 
Princeton, for the most part with the 23-inch refractor, with 
powers of 460 and 300. Prof. Young remarks that during the 
present year the companion has been a difficult object, except 
when the seeing was good, and there have been fewer 
nights than usual. The mean annual remits one :— 
PusiUoa-Angte DUtanoe 

Epoch Measuiv ®P®«h Meiuuw 


1883- 105 

1884- 273 
1885112 
1886*047 


1883*105 ... 
1884*270 ... 
1885*089 ... 
1886*049 ... 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 JUNE ri^-'JULY 3 

fp'OR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed*) 

At Oreeniedth an June 27 

Sun rises, 3 h. 4710. i sonthsi f2h* aequ 44*x** i aoh* 19m. ; 
docl. on meridUn, 23* ao* : Sidbreol Time j»t Snnoe^ 
I4h* 42m. 
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It^n (thtree days a(l«r Last Qtiarter) rises, ih. 6iq. ; soutfhi, 
yh* 51 ^.; sets, 4m.; ded. on meridian, 9” 31' N. 


Msast 

Meicnry 
Ventia... 

Mars . 

fitidcer;.. ... 
l^tura. 


RUw Sonthp Sofii Dscl. on meridian 

Ht m. H. in. )i> a. o f 

5 1 1317 . . ai 33 ... 2325^. 

I 42 ... 9 18 ... x6 54 ... X7 22 N. 

ir 20 ... 17 30 ... 23 40 ... X II N. 

1x17 — 173* • 334s 3 3N. 

4 t 6 ... 12 26 ... 20 36 ... 22 34 N. 


JuM h. 

3i$ ... 10 ... Mars in conjunction with and o** 59' south 

of Jupiter. 

29 0 ... Venus in conjunction with and 2** 57' north 

of the Moon. 


July 

2 ... 16 ... Sun at greatest distance from the Earth. 


Vatiahh Stars 


Star 

R.A. 
h. m. 

Decl. 

Q < 

h m. 

U Cephei ... 

... 0 52'2 . 

. 8x 16 N. 

.. June 29, 0 54 m 

S Leonis 

.. 11 5*0 . 

. 6 5 N. . 

July 3, M 

9 Librae 

- 14 S4’9 • 

. 8 4 S. 

• . >> 3» ^3 6 m 

U Ophiuchi... 

.. 17 10-8 . 

, 1 20 N. 

.. „ I, 3 46 w 

M L 23 53 m 

X Sagittarii... 

.. 17 40^4 - 

• *7 47 S. 

z oM 

R Scuti 

.. 18 41*6 .. 

■ S S" 

.. June 27, m 

R Lyrse 

18 51-9.. 

. 43 48 N. 

.. „ 28, tn 

4 Aquilm ... 

19 467.. 

. 0 43 N. 

July I, 0 0 m 

R Vulpeculse 

ao 59'3 

.23 22 N. 

.. I, M 

9 Cephei 

.. 22 24'9 .. 

• 57 5° N- 

.. June 29, 0 0 il/ 


M ftlgniAci maximum : m minimum. 


Mettor Showers 

The principal radiants of the season are;—Near ^ Ursa; 
Majoris, R.A. 164®, Decl. 57® N. ; near f Ursie Majoris, K.A. 
aio®, Decl. 55“ N. ; near ^ Serpeutis, U.A, 263®, Dccl. 15° S. ; 
from Vulpecula, K.A. 302*, Dccl. 27® N. ; near f Fegasi, K.A, 
338*, Decl. 13“ N. 

Stars with HemarkabU Spectra 


Nome of Star 

R.A. »8S6o 
h. m. s. 

Decl. i886’o 

Tyi>e of 
ftpectrum 

R AquUse. 

.19 0 32 . 

. i 3*4 N. . 

III. 

K Sagittarii ... . 

* *9 9 59 - 

. 19 30 *4 S. . 

111. 

229 l^hjellerup 

• 19 25 33 • 

. 76 201 N. . 

IV. 

228 Schjellerup 

19 27 46 , 

. 16 37*2 S. . 

IV. 

RCvgni ... ... . 

*9 33 4 S ■ 

. 49 56'fi N. . 

III. 

D,M. + 3a 'ss** , 

■ 19 36 34 

. 32 21*1 N. . 

IV. 

xCvgni ... .. . 

. 19 46 11 . 

. 32 37*5 N, , 

III. 

D.jl. + 43 ;’ 34 aS • 

- 19 53 3 * - 

- 43 57 3 N- • 

IV. 

O-M- + 3 S*' 4 «»r . 

.20 s 4 <S . 

. 35 49*5 N. ., 

. Bright lines 

D.M. + 35 '4002 . 

.20 6 6 . 

35 36*8 N. . 

IV. 

5 'H' + . 

.20 7 24 . 

. 35 N. . 

. Bright lines 

D.M. + 36--3956 

. 20 10 4 . 

. 36 17*8 N. . 

. Bright lines 

D.M. + is“‘ 4 « 7 * ■ 

- 20 23 54 . 

. 15 53*7 N, . 

III. 

D.M. + 17 ’4370 

. 20 32 52 . 

. 17 52*0 N. , 

Hi. 

V C«ni . 

D.M. + I 7 *' 440 i , 

- 20 37 37 - 

. 47 44 *« N. . 

IV. 

. 20 40 15 . 

. 17 40*6 N. . 

nr. 


SECOND ANNUAL REPORT OF THE COUNCIL 
OF THE MARINE BIOLOGICAL ASSOCIA¬ 
TION OF THE UNITED KINGDOM^ 

In Council has met during the past year nine times, 

vi», on October 5, October 27, December 14, 
March 19, March 25, April 5, April 9, May 19, and June 
7. The chief business which has occupied the Council 
during the ^t year has been the preparation of the 
plpn M the Laboratory building now in course of erection on the 
Citadel Hill at Plymouth, and the arranging for the execution of 
^ plan by building and engineering nrms. Further, the 
CounoU has given much time and attention to ne^tiattons with 
the t.ords of tfer Majesty's Treas^ury with regard to a grant in 
aid of the oM^s of the Aasociatlon. 

Hid most important Acta which the Council has to communi** 
cala to the Association as the reault of the year's work are 
il> The nxtdertakmg on the part of the lords of the 1>easory 
to sflbttdt to Pariiametit % grant of 50004, to be paid in two 



yearly instalments, and 500/. a year for five yean, in aid of the 
objects of the Association ; and 

(2) 'Che formal approval by the Council of a contract by 
Mr. Berry, ^Plymoutn, to erect the buildings and construct the 
reservoir of the Plymouth Laboratory at the price of 5902/. idf., 
and also of a contract by Messrs. Leete, Edwards, and Norman, 
of London, to construct and fit the aquarium4 and pumping 
apparatus for the Plymouth Laboratory at the price of 3000/. 

The excavation of the site on the Citadel Hill at Plymouth U 
now actually in progress, and the Laboratory will be in all 
probability ready for occupation by this time next year. 

In June 1885, the Council reported a capital sum of nearly 
8000/. as definitely promised to the Association, of which 4787/* 
was in the hands of the 'IVcosurer. 

The Council now has to report a capital sum of io,ocx >4 avail¬ 
able for expenditure on the building and fitting of the Plymouth 
Laboratory, and in addition an annual income from investments 
and annual subscriptions of 1100/. a year. Of the disposable 
capital sum about 5000/. is in the hands of the Treasurer, 
whilst the sum of sooo 4 is to be paid in two instalments, 
one in i886, and one in 1887, by Her Majesty’s Trea¬ 
sury. 

In June 18S5, the Association numbered 277 members, of 
whom 163 were annual subscribers, the rest having compounded. 
It now numbers 305 mcuil)ers, of whom 169 are annual sub¬ 
scribers. 

Amongst important donations tn the Association made during 
the past year, the Council desire especially to mention the sum 
of 500/. received from Mr. John Bayly, of Plymouth, who was 
already a Founder, and is now qualified as a Life Governor of 
the Association. On hearing that the Council felt it to be 
neceasary to omit certain features in the plan of the Plymouth 
Laboratory as approved by them, on account of the expense 
involved, Mr. John Bayly came forward with this munificent 
donation, and thus enabled the Council to carry out their 
original design. 

II, In reference to the grant from the Treasury, the Council 
submit, for the information of the members of the Association, 
the final letter received from the Lords of the Treasury and the 
answer returned by the Council to that communication. 

Treasury Chambers^ December 9, 1885 

Sir,—I have laid before the Lortl>i Commissioners of Her 
Majesty’s Treasury your letters of the 2nd and I3lh ultimo, on 
the question of the proposed assistance to be given by the 
Government to the Marine Biological Association of the United 
Kingdom, Their Lordshijis have considered the matter very 
carctully, and they now desire me to inform you that they arc 
prepared to propose to Parliament a grant of 5003/. towards the 
cost of the Laboratory which the Association intends to construct 
at Plymouth, such grant to be paid in two instalments of 2500/. 
each, one in 1886 87, and the other in 1887-88, and also an 
annual grant of 500/. for five years, beginning in the year 1887-88, 
towards the current expenses of the Laboratory, on the following 
conditions :— 

(1) That the Council of the Association agrees to have its 
accounts formally audited each year, and to furnish a statement 
of income and expenditure to the Treasury. 

(2) That the Council undertakes to issue at regular intervals 
(probably half-yearly) a detailed report of the work done in 
the Plymouth Laboratory, and to furnish the Treasury with such 
report. 

(3) That the Council pledges itself definitely to aim at pro¬ 
curing practical results with regard to the breeding and manage¬ 
ment of food-fishes. 

(4} That the Council undertakes to place space in the Ply¬ 
mouth Laboratory at the disposal of any comi>etent investigator 
deputed by a recognised authority to carry out any investigation 
into fish questions for which the Laboratory can give facilities. 

I am to add that my Lords will make the necessary provision 
for these grants In the Estimates for the coming year, out until 
Parliament shall have sanctioned the grant, it will not he in 
their power to make any payments to the Association in fulfil¬ 
ment of the above promise of assistance. 

In conclusion I am to suggest, with refarence to your letter of 
the 8th Instant, that in future any communications between the 
Association and the Scotch Fishery Board should be conducted 
through the Secretary for Scotland. 

1 have the honour to be, Sir, your obedient servant, 

M, W. RiOLtV 
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1 hdrve Itlid b^fcire the Council of the M&rine 
A«!(octation your letter of the 7th inst,, and I am instructed hf 
the Council to say that they accept the four conditions mentioned 
in your letter as those upon which the I^ords Commbsaoners of 
Her Majesty's Treasury are jirepared to propose to Parliament a 
^rant of SoeJo/., and an annual grant of 500/. a year for five years, 
m aid of the building and of the current expenses of the 
Laboratory about to be erected by the Association on Plymouth 
Sound. 

The Council of the Association desire me to express, through 
you, to niv Lords, the gratification which they experience in 
receiving this im|^ortant assistance and mark of confidence from 
my Lords, and to offer at the same time their thanks to my 
Lords for the favouralde consideration which has been accorded 
to the recpiest of the Council. 

In reganl to the term recognised authority userl in the 
fourth condition pro]>osefl by my l^ords and accepted by the 
Council, 1 am directed to say that the Council assumes that a 
" recogniseil " authority means a “ Statk " recognised au¬ 
thority, such a*: the Sculcli Fishery Board or Her Majesty’s 
Inspectors of Kisherics. 

On behalf of the Council of the Marine Biological Association 
I am accordingly empowered to state— 

(1) That the Council agrees to have its accounts formally 
audited each year, and t > furnish a statement of income ana 
expenditure to the 'Preasury- 

(2) lliat the Council unclertiikes to issue at regular inlervals 
(probably half ycarly) a detailed report of the work done in the 
Plymouth Laboratory, and to furnish the Treasury with such 
rej^ort. 

(^) That the Council pledges ilself <lefinitcly to aim at pro¬ 
curing practical results with regard to the breeding and manage¬ 
ment of food fishes. 

(4) That the Council undertakes to place space in the Ply¬ 
mouth Lalto^atory at the disposal of any c impetent investigator 
deputed hy a rccogni>ed autliority to carry out any investigation 
into fish questions for which the l.aborat try can give facilities. 

I have the honour to bo, Sir, your obedient servant, 

K. Ray Lankkstkr, Hon, Sec. M.B. A. 

To Sir M. W. Ridley, Bart, 

111 . The attention of the Council having been drawn to the 
statement made in the House of Commons by the Presid«‘nt of 
the Board of Trade to tlic effect that it was the intention of the 
Government to constitute a Fisheries Department under that 
Board, the following letter was addressed on March 19 to the 
President of the Board of Trade 

April 1S86 

SiR.—l am desired by the Council of the Marine Biological 
Association to inform you that they have observed from an 
official statement in Parliament that it is the intention of Her 
Majesty’s Government to constitute a Fishery Department as a 
branch of the Bt>ard of I'rade. ^Wiih a view to the meeting of 
the Council of the Association on March 19 last, I to )k the 
liberty to inquire whether you would be disposed to receive a 
deputation from the Council in order that it miglit have an 
opportunity of placing before you some account of the origin of 
the Association and of its proposed operations with regard to 
the fisheries of the British seas. The Council having learned 
that you thought the recepMon of such a deputation inadvisable, 
have instructed me to communicate lo you, in accordance with 
your invitation, a brief account of the portion of the Associa¬ 
tion and of its relations to the Government. 

The Council have taken steps to erect on the Citadel Hill, at 
Plymouth, on a site granted by the War Office, a Laboratory, 
which will be equipped with all the appliances in the shape of 
tanks and working rooms suited for the study and observation 
of fishes and other marine organisms, Jt will afford convenient 
accommodation for from sixteen to twenty scientific investigators 
qualifi^ to engage in biological research. 

In view of the national utility of such a Laboratory in connec¬ 
tion with the fishing industry, the Lords Commissioners of Her 
Majesty's Treasury nave agreed to submit to Parliament a vole 
of 5000/,, in two annual insialments, towards the erection of the 
Lawratoiy, and to supplement this when the Laboratory has been 
completed by an annual subsidy of 

I am directed to annex for your inf )rmatlon a twpy of the 
letter from my Lords embodying these undertakings. You whl 
observe that they have laid atress on the duty of the Association 
to investigate everything relating to the economy of food fishes. 


and that they further desired that the Marine Biological Aiso^ 
cifidbti nhooid work in harmony with the Scotch FishaiT 
which was, at that time, the only formally constitated bodjif oen^ 
nected with the subject in OiWat Britain. 

The Council apprehend, therefore, that the Marine BioktfW 
Association, receiving as it does liberal support and recogmtiew 
of the importance of its aims from the Government, shoitM 
pdacc at the disposal of the new Fishery Deponment any 
sources it may possess for the prosecution of such sclentifie 
investigations as the Department may wish to initiate. 

The Council further desire me to say that they will be glad to 
enter into ^uch relations with the Department as may seem to 
you best calculated to effect the object. 

ill m.aking this offer the Council believe that they arc carrying 
out ih(‘ sjdrit of the conditions imposed upon them by my Lords 
in the b iter of which a copy is inclosed. 

I am, Sir, your most obedient servant, 

F. Ray Lankkster, Hon. Sec. M.B.A. 

The Right Honourable A. J. Mundella, M.P., 

Board of IVade 

'I’o this letter the following answer was received !— 

Board of Trade^ Whitehall Gardens^ S* Wit 
April 8, 1886 

Sir,—I am directed by Mr, Mundella to acknowfe<ige the 
receipt of your letter of April 7 » and to requt^ftt that you will bo 
so good as lo convey to the Council of the Marine Biolcgical 
Association his best thanks for their kind offer wldch they have 
made to place at the disposal of the new Fishery Department 
the resources which tliey possess for the prosecution of wch 
scientihc investigations as the Department may wish to initiate. 
Mr, Muiulelia wishes me to add that the matter is now receiving 
his most careful consideration. 

I am, Sir, your obedient servant. 

Prof. E. Ray Lankester T. W, P. Bi.OMKFIELD 

IV. In reference to the building and aquarium fittings, which 

have been approved, and arc now in course of construction for 
the Laborat *ry at Plymouth, the Council appointed, as stated 
in the last Annual Report, a Committee consisting of the Trea¬ 
surer, the Sccielary, Dr. John Evans, Prof. Moseley, and Mr. 
Spence 'bale. 'I'hesc gentlemen, assisted by Mr. Walter Heape, 
Assistant Secretary, and by Mr, IngUs, civil engineer, of Piy- 
mouih, met on several occasions in order to consider the detoda 
of the Laboi.atory building and its fttting.s. Information and 
advice was obtained from the directors ot the existing labora* 
torie> and aquariums in Europe and in (he United Stales of 
Amc’iica, as well as from engineering firms uoqiiainied with the 
special kind of work required. The limitation of the funds at 
the disposal of the Council had to be strictly borne in mind by 
the Committee, and finally, after much deliberation, a plan of 
Iniildiiigs and fittings was submitted by the Committee and 
approved by the Council, 'Llio approval of tlic War Office had 
to be obtained in regard to the design of the building which » 
to bcciecteil on the >ite granted by that Department of State, 
and tlic Council has had the advantage in thin connection of the 
advice a id assistance of Mr. E. Bell, the architect to the War 
(Office, rhe design, for which a contract, has now been accepted 
by the Council, has the approval of the authorities of the War 
Office and of the Town Council of Plymouth. * 

V. Shortly after the annual meeting in June 1885, Mr* St. 
Leger Bunnett, of New Stone Buildings, 00, Chancery Lone, 
was appointed Assistant Secretary with the special purwso of 
aiding the Secretary in obtaining Subscriptions and donotioiM. 

In January of the present year Mr. Walter Heape vacated 
his post of Assistant Secretary, and was appointed ReaMvtit 
Su|>erinlendent of the Plymouth Laboratory at a salary of sod* 
a year. Mr. Heape will be provided with a suite of apartmienbi 
in the Laboratory building. Since hi» appointment Mr. 
has visited the Zoological irfiboiratory at Naples for the pnrpote 
of acquiring information which may assist Kim in the numagf- 
ment of (he Plymouth Laboratory. He will at once prooM 
to Plymouth and take up his reftioetice there, in order in com^ 
mence an investigntjon of the natural history of Plymouth Bottllifi 
and to enter into relations with the fishermen of tne district lOO 
as to prepare the way ftwr the operations of the Laboratory when 
completed. Mr. Heape wiH «bo watch rhe ewetSoh of ^ 
Laboratojy building ana repcMt lirom time to time to the CbetofiB 
of the Association at Plymoutiv 

VI. The CmcU preiMiie to »aha two ahointoMU ink Hia 
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the Asfootftttoa whioh wUl require the •ppro'vel of 
ihe ipH i Wi t iMtieml meeting end of a tubseqaeat special general 
niie#ihei which will be duly summoned. The first proposal is 
mmbi hy by-law ol the A^ssociation that the Prime Warden 
ed^he iM^ugers' Company shall alwm be ex efich a memher 
Wf ^Council ^ the Association. The Fishmongers' Company 
have shown their interest in the enterprise of the Association by 
WMlteihutlng Uooq/. to its funds. In reply to an inquiry from the 
Comcilt the Court of Assistants of the Fishmongers' Company 
Iwnrodoidially accepted the proposition that the Prime Warden 
of Ibe Company should hold the official relation to the Associa- 
tinit above proposed. The Council therefore propose to alter 
Bydaw a of the Association by the insertion between the words 
joflfccen**' and “and fourteen other uieml)ers’* of the words 


the Prime Warden of the Fishmongers’ Company for the time 
being.'' 


The second proposal has relation to the admission of the Uni¬ 
versities of Great Britain and Ireland to a share in the govern¬ 
ment of the Association. As was stated in the last Annual 
Keportr members of the University of Cambridge have fiub^^c^l^^ed 
a sum of for the purpose of qualifying the University as a 
Governor of the Association. During the past year a similar 
fund has been raised by members of the University of Oxford. 
At the annual general meeting in June 1885, in view of these 
proceedings* the following addition to By-law 17 was carried: 

* Any University of the United ICingdom, on the payment of 
500/. to the Association by members of the University, shall, if 
the Council of the Association consent thereto, ac<iuirc as a 
consequence the perpetual right of nominating one member of 
the Council of the Association/' 


The Council now propose to erase the words just cited, and 
to substitute the following :— 

“ Any University of the United Kingdom, on the payment of 
500/. to the Association in the name of the University and for 
the I)ur^K)se of ac<iuiring the right herein specified, shall, if the 
Council of the Ass tciation assent thereto, become a Governor of 
the A'sociation, an<l acquire the perpetual right of nominating 
annually one member of the Council of the Association to serve 
for one year (from the annual meeting in one year to that in the 
foUowing year); and any resilient member of the University sub- 
acrlhing 100/. or more to such fund of 500/., shall, in virtue 
of such subscription, become a ‘Founder’ of the Associa¬ 
tion.” 


VII. The Council have again to record a severe loss to the 
Association in the Use of its Vice-Presidents owing to the death 
of Dr. W. B. Carpenter, C.B., F. K. S. Dr. Carpenter w-as a 
warm supporter of the Association, and contributed largely by 
bis Advocacy of iU objects to the success which has luw been 
attained. 

VIU. The Council do not propose any change in the list of 
Ofiicent, Vice-Presidents, and Council for the ensuing year. 
They desire to notify that the following gentlemen have qualified 
by subscription of 500/, each as I.ifc-Members (Governors) of 
the Council, vis. Mr. Robert Bayly, of Plymouth, 1885 ; Mr. 
Biudey White (Cloihworkera' Company), 1885 ; Mr. E, D. 
Beckwith (Fiahmongers' Company), 1885 ; and Mr. John Bayly, 
of Plymouth, 1886. 

IX. During the ensuing year the building at Plymouth will 
be in course or erection. It is aniicipatod that the chief duty of 
the Council during this period will be to organise a scheme of 
mvestigation to be carried oat at Plymouth when the Laboratory 
is In working order. 

It will be especially the business of the Council to determine 
the condition* under which the Laboratory shall be accessible to 
the naturalists of the United Kingdom and other countries for 
tbC purpose of aiding in those inquiries into the life-history of 
manne animals and plants, and particularly of food-fishes, which 
it ia the purpose of the Associatiori to foster. 

The plan of the Lalwrntory building includes a library. 

Council take the present opportunity of asking for dona¬ 
tions of works relating to fisheries and to marine zoology and 
hoilMy for the library. They will also be glad to receive sub- 
foripitfoos towards a special library fund, in reference to which 
and ail oimilar matters, the Ktm. Secretary, Prof Lankestcr, 
poihnatcd. 

/Xtf la Oandntion, the Council desire again to express the 
mat oblkpufon which the Association is under towards the 
of the Unnean Society for the oonnnue)l permUoloa 
motM that body to ih« Assp^loo to meet in the rooms 
of the Society. 


MEMORANDUM RELATING TO THE MODE 
IN WHICH SCIENTIFIC KNOWLEDGE CAN 
BE MADE USEFUL TO ENGLISH FISHERIES 
'T'HE following Memorandum has been presented to the Presi- 
■*' dent of the Board of Trade and officially acknowledged by 
him:— 

Without committing ourselves to all the statement^i and opinions 
contained in the subjoined Memorandum, we, the undersigned, 
wish to state that we concur generally with the views as to tlw 
proposed constitution of the new Fishery Department therein 
expressed— 

Argyll, K.G., F.R.S. ; Wnlsingham ; Stalbridge ; E. Maijori- 
banks, M.P., Member of the late Royal Commission on Trawl¬ 
ing ; John Lubbock. Bart,, M.P., F.R.S. ; James Paget, Bart,, 
F.R.S. ; Henry W. Acland, K.C.B., F.R.S. ; J. Fayrer, 
K.C.S.I., F.R.S., Honorary Physician to the Queen, Physician 
to the Secretary of State for India in Council ; C. Spence Bate, 
F.R.S., Member of Councilor the Marine Biological Associa¬ 
tion ; I. Bayley B.ilfour, F. R, S., Sher.irdian Professor of Botany 
in Ibe University of Oxford ; Ed. Lonsdale Beckwith, late Prime 
Warden of the Fishmongers' Company, Member of Council of 
the Marine Biological Association ; F. jeffrey Bell, F.Z. S., Pro¬ 
fessor of Zoology m King’s College, London, Member of Council 
of the Marine Biological Associaiion ; Henry B. Brady, F.R.S. ; 
W. S. Caine, M.P., Member of the late Royal Commission on 
Trawling; P. H. Carpenter, F.R.S. ; W. H. Dallinger, F R,S., 
President of the Royal Microscopical Society; F. Darwin, 
F.R.S. ; W. T. Thisellon Dyer, C.M.G.. K.R S,, Director of 
the Royal Gardens, Kew, Member of Council of the M.ariue 
Biological Association ; W. H. Flower, F.R.S., Superiiitetident 
of the British Museum, Natural History, President of the 
Zoological Society, Vice-President of the Marine Biologi¬ 
cal Association; Ifans Gad :)W, Strickland Curator and Lec¬ 
turer on Animal Morphology in the University of Cambriilge ; 
Arthur Gamgee, F.R.S., Fullcrian Professor of Physiology in 
the Royal Institution of Great Britain ; W IT. Gaskell, F. K.S. ; 
A. Gunther, F*. R.S., Keeper of the Zoological Department of 
the British Museum, Member of Con icil of the Marine Bio¬ 
logical Association; S. F. Ilarmer, Fellow of King’s College, 
Cambridge ; VV. A. Herd man, Professor of Zoology in Univer¬ 
sity College, Liverpool, Moiniicr of Council of the Murine Bio- 
logical Association ; G. M. Humphry, F.R.S., Professor of 
Surgery in the University of Cambridge, late Professor of 
Anatomy, Fellow of King's College ; J. N. Langley, K.K S,, 
Fellow of Trinity College, Cambridge; E. Kay Lankestev, 
F. R S., Jodrcll Professor of Zoology in University College, 
I,ondon, Fellow of Exeter College, Oxford, Hon. Sec. 
of the Marine Biological Association ; A. Mdries Marshall, 
F.R.S., Professor of Zoology in Owens College, Manchester, 
Memlicr of Council of the Marine Biological Association ; 
W. C. McIntosh, F.R.S., Professor of Natural History in 
the University of St. Andrews, Vice-lVcddent of the Marine 
Biological Association; H. N. Moseley, F.R.S., Lmacre Pro¬ 
fessor of Human and Comparative Anatomy in the University of 
Oxford, Chairman of Council of the Marine Bi dogical Associa¬ 
tion ; Geo. J. Romanes, F.R.S , Meini>er of Council of the 
Marine Biological Association ; J. Burdon Sanderson, F. R. S., 
Waynflete Professor of Physiology in the University of Oxford ; 
E. A. Schafer, F.R.S,, Professor of Physiology in University 
College, London ; P. L. Sclaier, P'.K.S., Secretary of the 
Zoological Society, Member of Cmmcil of the Marine Uiologicnl 
A.ssociation ; Adam Sedgwick, P'.K.S., Fellow of Trinity Col 
lege, Cambridge, Member of Council of the Marine Biological 
Association ; C. Stewart, P". L.S., Conservator of the Museum of 
the Royal College of Surgeons, Member of Council of the Marine 
Biological Association ; DWvcy W. Thompson, Professor of Zoo¬ 
logy in University College, Dundee ; Sydney H. Vines, P", R.S. ; 
W. F. R. Weldon, Fellow of St. John’s College, Cambridge; 
Frank Crisp, Vice-President of the Unnean Society, Hon. 
Treo-surer of the Marine Biologioal Association ; Peter Eade, 
President, on behalf of the Norfolk and Norwich Naturalists’ 
Society; J. Gurney, Mayor of Norwich, R* E. Burroughes, 
H. W. Stafford, John B, Pearce, Harry Bullard, S. Gurney 
Buxton, and Jolm Barwell, Conservatora under the Norfolk and 
Suffolk Fisheries Act, 1877, for the City of Norwich ; C. Louift 
^aton, T* C. BlofHd, and E, P'ro-u, Mayor of Thetford, Con¬ 
servators for Norfolk j B. F. Grimsey, Mayor of Ipswich, and 
Uetit<^Col Letthes, Conservators for Suffolk; F« B, 

Archer, Conservator for Lynn ; C. J. Greene, Hon. Sec, of the 
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Ym Pmemtton Society; Lieut--Col F. H. Curtaace 
i H. W. Bidwell; G. F. Buxton i 
Relden, ute Naturalist to Sir G. Nares's Arctic Expe¬ 
dition ; Thos. Southwell. 


I .—Preface 

(1) The necessity fpr an administration of our marine and 
freah-water fisheries hnsed upon thorough or scientific knowledge 
of all that relates to them lias become obvious of late years. 
The Trawling Commisston of 1884-85 has reported to this efiect 
in so far as the subject of their inauiries is concerned. Other 
nations have adopted such a method of dealing with their fish¬ 
eries, with ^ood results and the promise of better. 

(2) The inquiries and operations necessary cannot be con¬ 
ducted as the result of private commercial enterprise. They 
must be national in character. 

(3) Whilst the general trade returns of the fishing industiy, 
on the one hand, and the practical enforcing of regulations as 
to the protection of fishing-grounds and the restriction of fish¬ 
ing' Operations within certain seasons and localities are matters 
with which an ordinary staff of officials can effectually deal, yet 
the chief purpose^ of the operation of a satisfactory Fisheries 
Department are of such a nature that only expert naturalists can 
usefully advise upon them and carry them out. It is therefore 
important that tlie organisation of a State Fisheries Department 
should either be primarily under the control of a scientific 
authority who should direct the practical agencies as to trade 
returns and police, or that there should be distinct and parallel 
branches of the Department—^thc one concerned in scientific 
(^cstions, the other in collecting trade returns and in directing 
the fisheries police. 

{4) It does not apf)ear that there is any ground for supposing 
that mdividuals of scientific training are ipso facto unfitted for 
administrative duties, and there would be obvious advantages 
in placing the operations of n Fisheries Department under one 
hwd. Indeed, it may be maintained that an education in 
scientific matters, and capacity for scientific work, is likely to 
produce a more practical and enterprising director of such a 
Department than could elsewhere be found. It has not been 
found desirable to place the administration of the important 
botanical institution at Kew in the hands of a non-scientific 
director, and there is no obvious reason for avoiding the 
employment of a scientific staff in the case of a Fisheries 
Department. 


II .—Maiure of the Work to he done 


c^dkioiiaof those ere«i and erltii the ^reryin^ aMocMott of Che 
living inhal^tonu inter Only in this way can the lAthw of 
fo<^-fis&es to the phyaiod oenditiona of the sea, and to ^beir 
living associates be aseertniiied and data fornlabed for uHioiete^ 
d^ennining the causes of the local distribution of different kfodi 
of food-fishes and of the periodic migrations of some kki^ of 
them. 

(2) A thoroughly detailed and accurate knowledge of the 
food, habits, and movements of each of the important kinds of 
food-fishes fof which about five-and-twenty, together with rix 
shell-fish important either as food or bait, may be reckoned). 
The relation of each of these kinds of fish to its fishing-ground 
must be separately ascertainwl; it.s time and mode of reproduc¬ 
tion, the mode of fertilisation of its ejigs, the growth ef the 
embryo, the food and habits of the fry, the enemies of the young 
and of the adult, the relation of both young and adult to tem* 
perature, to influx of fresh water, to sewage contammatlon, to 
disturbing agencies such as trawling, and ordinary traffic. 

(3) An inquiry as to whether over a long i>eriod of years there 
h^ been an increase or a decrease in the abundance of each 
kind of food'fish on the chief fishing-grounds as a matter of 
fact, together with an inquiry as to the actual take of each kind 
of fish In successive years, and further an inquiry as to any ac¬ 
companying variation in (a) the number of fishing-boats \ (h) 
the methods of fishing ; (r) the climatic conditions or other such 
possibly influential conditions as previous inquiry may have 
suggested. 

(4) An inquiry for the nurpose of ascertaining experimentally 
whether the decrease in tne yield of fishing-grounas, in regard 
to each several species of food-fish can be remedied! (rt; by 
artificial breeding of the fish ; (^) by protecting the young; (0 
by increasing Its natural food ; (//) by destruction of its enemies ; 
{e) by restrictive legislation as to time or place of fishing and 
os to size of fish which may be taken and character of fishing 
apparatus which may be used. 

(5) An inquiry to ascertain whether, if periodic, natural 
causes are at work in determining the fluctuations of the yield 
of fishing-grounds, their effect can be foretold, and whether this 
effect can in any case be counteracted ; similarly to ascertain in 
the case of migratory shoal-fisli whether any simple and trust¬ 
worthy means can be brought into operation for tne purpose of 
foretelling the places and limes or their migrations so os to 
enable both fishermen end fish-dealers to be ready for thrir 
arrival. 

(6) An inquiry into the diseases of fish, especially in relation 
to salmon and other fresh-water fish. 


(i) Generally to ascertain what restrictions or modifications 
in the proceedings of fishermen are desirable, so os to insure 
the largest and most satisfactory returns prospectively as well as 
immediately from the fishing-grounds of the English coast and 
from English rivers and lakes. 

(а) Especially to ascertain -whether existing fishing-grounds 
can be improved by the artificial breeding of food-fishes and 
shell-fish, and to determine the methods of carrying on such 
breeding, and to put these methods into practice. 

(3) To find new fishing-grounds. 

(4) To introtiuce new fisn—either actually new to the locality 
or new to the consumer. 

(5) To introduce (if practicable) methods of rearing and 
fattening marine fish in stock-ponds. 

(б) I'o look after the cultivation and supply of bait, 

(7) To introduce new baits, new methods of fishing, im¬ 
proved nets, improved boats, new methods of transport and of 
curing. 

The work can bo divided into two sections. A. Investigation ; 
B. Practical Administration. 

A, Investi^attoH,^Thc inquiries which are necessary in order 
to effect the imrposes indicated above are as follows:— 

(1) A thorough physical and biological exploration of the 
British coasts within a certain distance of the shore-line, 
e^cially and primarily in the neighbourhood of fishing- 
grounds. The investigation must include a determination of 
temperature and currents at various depths, the nature of the 
bottom, the composition of the sea-water, and the influence of 
rivers and conformation of coast upon these features. At the 
sam^ time the entire range of the fauna and flora mu0t be in¬ 
vestigated in relation to small areas so as to connect the varying 
living inhabitants of different areas with the varying phyulM 


B. Practical Administration .chief heads under whidi 
this presents itself as distinct from the antecedent search fcff 
reliable data are 

(i) Ihe management of an efficient ** intelligence depait- 
meot,” giving weekly statistics of the fishing industry, the 
appearance and dwapjiearance of certain fish at particular spots, 
the numlier of fishing-boats employed, the methods of fishing 
employ^, the meteorological conditions. 

(а) The advising and enforcing of restrictions by the Legisla¬ 
ture as to time, place, and methm of capture of fish. 

(3) The artificial breeding and rearing of fish to stock im¬ 
poverished fishing-grounds. 

(4) The leasing and management of the foreshore and sea- 
bottom in particular spots, for the purposes of oyater-cuhare 
and mussel-culture, and of marsh-lands near the sea for the 
formation of tanks and fish-ponds. 

(5) The opening up of new fishing-grounds and of new fish 
industries (curing and treatment of fish for commercial pur¬ 
poses). 

(б) The introduction of new species of food-fish and shell¬ 
fish. 

III .—General Organisation and Staff necestary to carry on ^ke 
Inquiries and to put the Pesutts attained into J^aeiki 

It is a matter of fundamental importance to determine, fint 
of all, whether U is desirable that these matten shonM be deah 
i^th by a permanent staff, nr, on the other hand, by the ooun* 
sional employment of a soiehtific man—^not bafaitaoUy hesii|ri»d 
in these m^ulriet—4o attempt the eolation of any pthtfoofor. 
problem which an upskilled official may present to him. ^ 

Clearly there must be aconomy in employing peitnaneaitiy 
certain naturalisu who wffi fomiUiu^ vrith tw 
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cUm of queatiotts and b«cotn« ex{>erts in All that relates 

fiyhiWy 

F^turthef» is It desirable that the matters which are to he 
inquired liito should be determined by an ofiictal unskilled in 
nmtid history? Or* on the other hand^ that the selection of 
Inquiries likely to lead to a satisfactory result should be made 
Iw a man of science^ specially conversant with the nature of the 
thiDjjM to be dealt with ? 

Ine oigaaisation required consists^ so far as persons are 
concemedi of i— 

|l) A c^ef scientific authority. 

(а) A ataff of working naturalist-inspectors. 

( 3 ) A staff of clerks. 

And, so far as material is concerned, of;— 

(4) A London office, with collection of fishes, apparatus used 
in fishingi maps, survey*records, statistical returns, and library. 

(5) A surveying-ship, under the orders of the Department, to 
be manned and maintained by the Admiralty. 

( б ) A chief laboratory fitted for carrying on investigations 
such as those named in Section II., and also two smaller mov¬ 
able laboratories, together with steam yacht fitted for dredging 
and sotinding. 

(7) Hatching-stations and fish-pondb*. 

with regard to the foregoing headings, it is a matter for con¬ 
sideration whether ** the chief scientific authority ” should be 
an individual or a committee of five. The position as.signed 
to this post should be equal td that of the Director of the 
Geological Survey or the Director of the Royal Gardens, Kew, 
or, if the “ authority takes the form of a committee, it should 
be placed on the same footing as the Meteorological Council. 
ITie person or persons so appointed should be resj)onsi))le for 
all the operations of the Department, and of such scientific 
training and capacity as to be likely to devise the most useful 
linea 01 inquiry and administration. 

'fhe naturalist-insiiecl^'rs” should be six in number, but 
operations might be commenced with a smaller slaflT. They 
should be thoroughly competent observers, and under the direc¬ 
tion of the chief scientific authority they would be variously 
em^oyed, either on the surveying-ship, at the chief laboratory, 
or in local laboratories, hatching-stations, or in the Ixindon 
office and museum. 

The naturalists thus employed would become specialists in 
ail matters relating to the life-history of fishes and their fowl ; 
thw would acquire a skill and knowledge far beyond that which 
it IS possible to find amongst existing naturalists, who occa¬ 
sionally are requested to make hurried reports on such matters 
as salmon disease or the sup|x>sed injury of the herring-fisheries 
by tmwlers. 

One of the naturalist-inspectors should be a chemist and 
ph^cist, in order to report on the composition of the water 
ana the nature of the bottom in the areas investigated. 

Clerks** would be required in the London office to tabulate 
statistics and carry on correspondence. These gentlemen need not 
necessarily have any scientific knowledge. It would probably be 
necessary to have a correspondent or agent of the Department in 
every large fishing centre. Probably the coast-guard officials 
mkl^ be taken into this service. 

with regard to material equipment it appears to be necessary 
that a Scientific Fisheries Department should have at its 
London office a Museum of fishing apparatus for reference and 
instruction, and also complete collections illustrative of the 
fishes, their food, enemies, and otlier surroundings. In the 
some building would be exhibited maps showing the dUtribu- 
tion and migrations of food fishes, the coast temperature and 
its varhujons, the varying character of the sea-bottom, sea- 
water, &c. 

The surveying-ship or ships would be provided by the 
Admiralty. 

A central laboratory is in course of erection upon Plymouth 
Soltmd by the Marine Biological Association. Her Majesty’s 
Oorerhm^ has promised to contribute 5000/. and 500/. a year 
to this insiitutioa, on condition that its resources are avail- 
aMe to€ the |>uiq»Me here indicated. Certain of the **natur- 
aiist-inipeciCra** ^pn^ably three at any one time) would 
be ftemned at the Plymouth laboratory in order to cany on 
etadks of the development and (*jod of particular species 

The #maUer movable Uboratoiies, steam-yacht, and other 
ftppUnnew wottkl not be costly* 


ON NEJV APPUCAT/ONS OF THE MECHANI¬ 
CAL PROPER77ES OF CORH TO THE ARTS^ 

would seem difficult to discover any new properties in a 
substance so familiar as cork, and yet it possesses qualities 
which distinguish it from all other solid or liquid bodies, namely, 
its power of altering its volume in a very marked degree in con¬ 
sequence of change of pressure. All liquids and solids arc 
capable of cubical compression, or extension, but to a very small 
extent; thus water is reduced in volume by only 1/2000 part 
by the pressure of one atmosphere. Liquid carbonic acid yields 
to presiiure much more than any other fluid, bm still the rate is 
very ^mall. Solid substances, with the exception of cork, offer 
equally obstinate resistance lo change of bulk; even india- 
rubber, which most i>eople would suppose capable of very con¬ 
siderable change of volume, we shall find is really very rigid. 

I have here an apparatus for applying pressure by means of a 
lever. I place a piece of solid india-rubber under the plate and 
you sec that I can compress it considerably by a very light pres¬ 
sure of my finger. I slip this same piece of india-rubber into a 
brass tube, which it fils closely, and now you see that 1 am 
unable to compress it by any force which I can bring to bear. I 
even hammer the lever with a mallet, and the blow falls as it 
would on a stone. The reas »n of this phenomenon is, that in 
the first place, with the india-rubber free, it spread out laterally 
while being compressed longitudinally, and consequently the 
volume was hardly altered at all ; in tlie second case, the strong 
brass tube prevented all lateral extension, and because* india- 
rub(>er is incapable of appreciable cubical compression, its 
length only could not be sensibly altered by pressure. 

Extension, in like manner, does not alter the volume of india- 
rubber, In this glass tube is a piece of solid round rubber which 
nearly fills the bore. The lower end of the rubber is fixed in 
the bottom of the tube, and the ujiper end is connected by a fine 
cord to a small windlass, by turning which 1 can .stretch the 
rubl-ier. I fill the tube to the brim v\ ith water, ami throw an 
image of it on to the screen. If stretching ilie rubber either 
increases or diminishes its volume, the water in the tube will 
either overflow or shrink in it. I now stretch the rubber to 
about 3 inches, or one-third of its original length, but you can¬ 
not see any appreciable movement in the water-level, hence the 
volume of the rubber has not changed. 

Mebals when subjected to pressures which exceed their elastic 
limits, so that they arc permanently deformed, as in forging or 
wire-drawing, remain practically unebangtd in volume per unit 
of weight. 

1 have here a pair of common scales. To the under sides of 
the pans I can hang the various specimens that I wish to examine ; 
underneath these are small beakers of water which I can raise 
or lower by means of a rack and pinion. Substances immersed 
in water lose in weight by the weight of their own volume of 
water ; hence if two substances of equal volume balance each 
other in air, they will also balance when immersed in water, 
but if their volumes arc not the same, then the substance having 
the smaller volume will sink, because the weight of water it 
displaces is less than that displaced by the substance with the 
larger volume. To the scale on your left hand is su9pend(*d a 
short cylinder of ordinary iron, and to the right-hand scale a 
cylinder of ordinary copper. They balance exactly. I now 
raise the beakers and immerse the two cylinders in water; yem 
see the copper cylinder sinks at once, and I know by that that 
copper has a smaller volume per pound than iron, or, as we 
should comironly say, it is heavier than iron. I now detach 
the copper cylinder, and in its place hang on this iron one, 
which IS made of the same bar as felbuv cylinder, but forced, 
while red hot, into a mould by a pressure of sixty tons per 
square inch and allowed to cool under that pressure. The two 
cylinders balance, as you see. Has the volume of the iron in 
the compressed cylinder been altered by the rough treatment it 
has received? I raise the beakers, immerse the cylinders, the 
balance is not destroyed ; hence we conclude that although the 
form has been changed the volume has remained the same. I 
substitute for the hot compressed cylinder one pressed into a 
mould while cold, and held there for some time, with a load of 
sixty tons per square inch ; the balance is not destroyed by 
immersion, hence the volume has not been altered. I can , 
repeat the experiments with these copper cylinders and the 

’ A Paper rsad aithi Royal liMtltuHon of Great Britain on April 9, 
by WiliUm Aatfarsen, U.Iiitt.d£., M.K.I. 
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wiU be Ibund tbe same. Estension aUo b incftpable of 
appreciably altering the density of metab. I attach to the 
rentes two specimens of iron taken from a bar which had been 
tom aaonder by a steady pull. One specimen is cut from the 
portion where it had not b^n strained, and the other from the 
'V^ point where it had been gradually drawn out and fractured. 
*l'he specimen*! balance, I immerse them, you see the balance is 
not destroyed; hence>the volume of the iron has not been 
changed appreciably by eictension. 

But cork behaves in a very different manner. I place this 
cylinder of cork into just such a brass tube as served to restrain 
the india-rubber and apply pressure to it in the same way; you 
see I can readily compress the cork, and when I release it it 
expands back to iu original volume: the action is a little 
sluggish on account of the friction of the cork against the sides 
of the tube. In this case, therefore, a very great change in the 
roJume of the material has been easily effected, 

Bui although solids evidently do not change sensibly in bulk, 
aXter having been released from pressures high enougli to distort 
them permanently, yet, while actually under pressure, the volumes 
may have been considerably altered, As far as I am aware, 
this point has not been determined experimentally for metals, 
but it is very easy to show that india-rubber does not change. 

I have here some of tliis substance, which i.s so very slightly 
lighter than water, that, as you sec, it only just floats in cold 
water but sinks in hot. If I could put it under considerable 
pressure while afloat in cold water, then, if its volume became 
s^sibly loss, it ought to sink. In the same way, if I load a 
piece of cork aiul a ]>iecc of wood so that they barely float, 
if their volumes alter they ought to sink. 

In this strong upright glass tube I have, at the t<''p> a piece of 
india'rubber, immediately below it a piece of wooil, and below 
that a cork ; the wood and the cork are loaded with metal 
^linkers to reduce their buoyancy. I he tube is full of water and 
is connc.cted to a force-pump by inean.s of which I can im|)osc a 
pressure of over 1000 lbs. per square inch. 'Ihe image of the 
lube is now thrown on the screen and the pressure is l>cing 
applied. You see at once ibe cork is beginning to shrink in all 
•directions, and now its volume is so reduced that it is incapable 
of floating, and sinks down to the bottom of the tube. The 
india-rubber is absolutely unaffected, the wood does contract a 
little, but not sufficiently to be visible to you or to cause it to 
sink. 1 open a stop-cock and relieve the pressure ; you sec that 
the cork instantly expands, its buoyancy is restnred, and it floats 
again. By ahernatefy applying and taking off the pressure I 
can produce the familiar effect so well known in the toy called 
'*the bottle imps.” It is this singular projicrty which gives to 
cork its value ns a means of closing the mouths of bottles. Its 
elasticity has not only a very considerable range, but it is very 
persistent. 'I'hus in the better kind of corks used in Ixittling 
champagne and other effervescing wines you are all familiar 
with the extent to which the corks expand the instant they 
ftscai^ from the bottles.’ I have measured this expansion, and 
find it to amount to an increase of volume of 75 per cent., even 
-even after the corks have been kept in a state of compression in 
.the bottles for ten years. If the cork be steeped in hot water, 
*lhe volume continues to increase till it attains nearly three times 
that which it occupied in the neck of the bottle. 

When cork is subjected to pressure, cither in one direction, as 
in this lever press, or from every direction, as when immersed 
in water under pressure, a certain amount of permanent de¬ 
formation or '* permanent set” takes jdace very quickly. This 
.property is common to all solid elastic substances when strained 
beyond thoir elastic limits, but with cork the limits are compara¬ 
tively low. You have, no doubt, noticed in chemists^ and other 
ahops that, when a cork is too large to fit a bottle, the shop¬ 
keeper gives the cork a few sharp bites, or, if he be more re¬ 
fined, he uses a pair of specially-contrived pincers; in either 
•case he squeezes the cork beyond its elastic limits, and so makes 
it ]>ermanently smaller, besides the permanent set, there is a 
■certain amount of what I venture to call sluggish elasticity, 
that 15 , cork on being released from pressure, springs back a 
.certain amount at once, but the complete recovery takes an 
Appreciable time. 

While I have been speaking, a piece of fuesh cork, Ioade<l so 
an barely to float, has been inserted into the vertical glass 
pressure-tube. 1 apply a slight pressure, you see the cork sinks* 
X release the pressure, and it rises briskly enough. 1 now Apply 
a much higher pressure for a moment or two, 1 release it, ana 
the cork will either not rise at all, or will do so very slowly; Its 




voltime has been permaoenUy ^tered; it hsa tak^ 8 penoip^t 
set* ' , 

In conridering the properites of most suh^tanceB, our Iwch 
for the cause of these ^perti^ is baflled by out 
powers and the feeble bistruee^fs we poss^ for invest%Atfeg 
moleciUar structure. With cork^ happny, this is not the Citse.; 
an examination of its structure is easy, and perff^Uy ex|>1|das 
the cause of its peculiar and viduable properties* 

AU plants are built up of minute cells of various fonos and 
dimensions. Their walls or sides are compose 4 chiefly ft 
substance called cellulose, frequemly associated with ligmoOi or 
woody matter, and with cork, which last is a nUrogenous sub¬ 
stance found in many portions of plants, but iS esi ecklly de¬ 
veloped in the outer bark of exogenous trees, that is, trew 
belonging to an order, by for the most common in these lati¬ 
tudes, the stems of which grow by the addition of layers of 
fresh cellulose tissue outside the woody part and inside the bark. 
Between the b.ark and the wood is interposed a thin fibrous 
layer, which, in some trees, such a*! the lime, is very much 
developed, and supplies the bass matting with which all are 
familiar. 'Phe corky part of the liark, which is outside, is 
composed of closed cells exclusively, so built together that no 
connection of a tubular nature runs up and down the tree, 
although horizonial passages radiating towards the woody part 
of the tree are numerous. In the woody port of the tree, on the 
contrary, and in the inner bark, vertical passages or tubes exist, 
while a connection is kept up with the pith of the tree by means 
of metlullary rays. In one species of tree, known as the cork 
oak, the corky part of the bark is very strongly developed. I 
project on the screen the magnified image of a norirontaf section 
of the bark of the cork oak ; you see nine or ten bands running 
parallel to each other : these are the layers of cellulose matter 
that have been deposited in successive years, I turn the speci¬ 
men, and you now see the vertical section with the radiating 
passages dearly marked. 

The difference between the arrangement of the cells or tissue 
forming the woody part of the tree and the bark is easily shown. 
I have here three metal sockets, supp >rted over a shallow 
wooden tray. Into them are fitted, first, a cork cut out of the 
bark in a vertical direction, next, a cork cut in a radial direc¬ 
tion, and, lastly, a piece of common yellow pine. Bv means of 
my force-pump, I apply a couple of atmospheres of hydraulic 
pressure, I project an image of the apparatus on the screen, 
and you see the water has made its way through the wood and 
through the cork cut in the radial direction, while the cork cut 
in the vertical direction is impervious. 

The cork tree, a specits of evergreen oak, is indigenous in 
Portugal anti along both shores o? the Mcditer.nneftn. Thp 
diagram on the wall has been painted from a sketch obligingly 
sent to me by Mr, C A. Friend, the resident engineer of the 
Seville Waterworks, to whom I am also indebted for this branch 
of a cork tiec, these acorns, this axe used in getting the cork, 
and for a description of the habits of the tree, its cultivation, 
and the mode of gathering the harvest. 

The cork oak attains a height of 30 to feet; jit is not culti¬ 
vated in any way, but grows like trees in a park. The first 
crop is not gathereil till the tree is thirty years old, the nextqine 
or ten years later ; both these crops yield inferior cork, but ftt 
the third crop, gathered when the tree is fifty yean ojd, the 
bark has attained full maturitj^, and after that will yield the 
highc.st quality of cork every nine or ten years, In the autufflii 
of the year, when the bark U in a fit state, that is, for small 
trees, from three quarters of an inch to one inch thick, and for 
liirgcr ones up to one inch and a half, n horizontal cut i« made, 
by means of a light axe like the one I hold In my hand, throi^h 
the bark a few inches above the ground; succeeding cuts are 
made at distances of about a yard, up to the branches, and av«n 
along some of the large ones, then two or more ycrtipol tuts, 
according to the size of the tree, and the bark is ripped off by 
inserting the wedge-shaped end of the axe-handle. In m&lfiiitg 
the cuts great care is taken to avoid wounding the inner borit* 
upon the Integrity of which the health of the tree depends; but 
where this precaution is taken, the gathering of the cork 
not in any way injure the tree. 

After stripping, the cork is immersed for about a^ltiow in 
water, it is dressed with a kind of spokeshave^ then laid 
and weighted in order to take out the curvature; It Is 
stacked in the open air>, without protect^n of any 
does not appear to be sa*oeptible of roceiriag thjury 
weather. 
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ittnicture 4>f the bark is very remaikabte. Firsts 
I prer^t the screen a microscppic section nf the wood of the 
cnnjt It is taken in a horizontal plane, and 1 ask you to 
notice the tUmstty of the structure, and especially the presence 
of large tObes or pipes. I next exhibit a section taken in the 
same plane of the corky portion of the hark You see the whole 
substance is made up of minute many-sided cells about 1/750 
of an inch in diameter, end about twice as long, the lofig way 
of tiie ceMs being disposed radially to the trunk. The walls of 
the ceils are exuemely thin, and yet they are wonderfully im¬ 
pervious to liquids. Looked at by reflected light, if the speci¬ 
men be turned, bands of silrcry light alternate with band" of 
com^rative darkness, showing that the cell* are built on end to 
end in regula order. The vertical section next exhibited shows 
a crow section of the cells looking like a minute honeycomb. 
In some specimens large numbers of crystals are found. These 
cotild not be distinguished from tlie detached elementary 
spindle-shaped cells, of which woody fibre is made up, were it 
not for the iX)werful means of anatysi'^ wc have in polarised 
light. I need hardly explain to an audience in this Institution 
that light passed through a Nicol prism l^ccotncs polarised, 
that is to say, the vibrations of the luminifcnus ether at^ 
all reduced to vibrations in one plane, and, consequently, if 
a second prism bj interjiosed and placed at right angles to the 
first, the tight will be unable to get through ; but if we introduce 
between the crossed Nicols a sulistance capable of turning the 
plane of vibration again, then a certain portion of the light will 
puss I have now projected on the screen the feeble light 
emerging from the cro'^sed Nicols. I introduce the microscopic 
preparation of cork cells between them, and you see the crj»sta1s 
glowing with many-coloured lights on a dark ground. 

Minute though these crystals are, they arc very numerous and 
hard, and it is partly to them that is due the extraordinary rapidity 
with which cork blunts the cutting instruments used in shaping 
it. Cork’CUtters always have beside them a sharpening-stonc, 
on which th^ are obliged to restore the edges of their knives 
after a very few cuts. 

The cells of the cork are filled with gaseous matter, which is 
very easily extracted, and which has been analysed for me by 
Mr. G, H. Ogston, and proved to be common air. 1 have here 
a glass tut»e in which arc some pieces of cork which have been 
cut into alices so as to facilitate the escape of the air. 1 connect 
the tube with an exhausted receiver and project the image on the 
screen ; you see rising from the cork hubbies of air as numerous, 
but much more minute than the bubbles which rise from sparkling 
wines ; much more minute, because the bubbles you sec arc 
expanded to seven or eight times their volume at atmospheric 
iwressure on account of the vacuum existing in the tube. The 
ftir will continue to come off for nn hour or more, and from 
meafturements made Vjy Mr. Ogsion I find that the air occluded 
in the cork amounts to about 53 per cent, of its volume. The 
facility with which the air escapes, compared wdth the imper¬ 
meability of cork to liquid.* is very remarkable. 

I throw on the screen the image of a section cut from a cork 
which was kept under a vacuum of about 26 inches for five days 
and nights ; aniline dye was then injected, and yet you see that 
the cokmr has not more than jwmealed the outermost fringe of 
cells—those, in fact, which had been broken open by the opera¬ 
tion of cutting the cork. By keeping cork for a very long time 
in an almost perfect vacuum, and then injecting dye, a slight 
darkening of the general colour of a section of the cork may be 
noticed, it is very t'lighi indeed. How, then, does the air 
so readilv when the cork is placed in 7 f(UK 0 f 

The answer Is, that gases possess the property of diffusion ; 
that is, of passing through porous media of inconceivable fine- 
ewso. When two gase(4, such os hydrogen and air, are separated 
by a porous medium, they immediately begin to pass into each 
other, and the lighter gas passes through more quickly than the 
heavier. 

I have here a glass tube, the umier end of which is closed by 
a thin slice of oorit, the lower ena dips into a basin of water. 
Some hours ago the tube was filled with hydrogen, which you 
ktam is about 14I times lighter than air; consequently, accord- 
to ihe law of dilfiision, it will get out of the tube through 
m oeA qpikiher than the air can get in by the same means, and 
tlmtamlt must he that a partial vacuum will be formed in the 
utdaoolttmn of water will be drawn up, Vonm that 
he* IMU the Cium, Usid we have thus ^oved that the cells 
<H totk ain etninently perviotia io gases. Tito pores in the oeW- 
hewtvttr, to be too minoie to pensk the passage 


1 closed the end of a glass tube 11 mm. diameter, with a dish 
Of cork 175 mm, thick, cut at right angles to the axis of the 
tree; 1 placed a solution of blue Ulmus inside the tul^, amd 
suspended it in a weak loJution of sulphuric acid. Had dififnsiooj 
taken place, both liquids would have assumed a red colour, bwii 
after sixteen hours no change whatever could be detected. 
like Inertneas was exhibit^ when the tube was filled with a 
solution of copper sulphate and suspended in a weak solution of 
ammonia ; a deep blue colour would have appeared had My 
intermixture taken place, and the same tube is before you im¬ 
mersed in ammonia and filled with red litmus solution. It has 
been in this condition since February 28, but no diffusion has 
taken place. A disk of wood 6 min, thick under the same cir¬ 
cumstances showed, after a couple of hours, by the liquids turning 
blue, tlial diffusion was going on actively. It is this property of 
allowing gases to permeate while completely barring liquids that 
enables cork to l>c kept in compression under water or in contact 
with various liquids without the air-cells l>ecoming water logged, 
and that makes cork so admirable an article for waleiproof 
wear, such ns l>oot-soles and hats, for, unlike india-rubber, it 
allows ventilation to go on while it keeps out the wet. The 
cell-walls are so strong, notwithstanding their extreme thinneRS, 
that they appear, when empty, to be able to resist the almo- 
I spheric pressure, for the volume of the cork does not sensibly 
diminish, oven when all the air has been extracted. Viewed 
under very high power, cross-stays or struts of fibrous matter 
may be distinguished traversing the cell* : these, no doubt, add 
to the strength and resistance of the stniciure. 

From what you have seen you will have no difficulty in 
arriving at the conclusion that cork consists, practically, of an 
aggregation of minute air-vessels, having very thin, very water¬ 
tight, and very strong walls, and hence, if compressed, we may 
expect the resistance to compression to rise in a manner more 
like the resistance of gases than the resistance of an elastic solid 
such as a spring. In a spring the pressure increases in propor¬ 
tion to the distance to which the spring is compressed, hut with 
gases the pressure increases in a much more rapid manner ; that 
is, inversely as the volume which the gas is made to occupy. 
But from the permeability of cork to air, it is evident that, if 
subjected to pressure in one direction only, it w ill giadually part 
with Its occluded air liy effusion, (hat is by its passage through 
the porous walls of the cells in which it is contained. This fact 
can be readily demonstrated by the lever press which I have 
used, for, if the brass cylinder containing the cork lie filled with 
soap and water and pressure be then aijplied, minute bubbles 
will be found to collect on the surface, and their formation will 
go on for many hours. 

On the other hand, if cork be subjccled to pressure from all 
sides, such as operates when it is immersed in water under 
pressure, then the cells are supported in all directions, the air in 
them is reduced in volume, ana there is no tendency to escape in 
one direction more than another. An india-rubber bag, such as 
this, distended by air, bursts, as you sec, if pressed between two 
surfaces, but if an india-rublier cell be placed in a glass tube and 
subjected to hydraulic pressure, it is merely shrivelled up ; the 
strain on its walls is actually reduced. 

To take advantage of the peculiar properties of cork in 
mechanical applications, it is necessary to determine accurately 
the law of its resistance to compression, and for this purpose I 
instituted ft series of experiments of this kind. Into a strong iron 
vessel of 54 gallons capacity 1 intiodiicod a quantity of cork, and 
filled the interstices full of water, carefully getting out all the air. 
I then proceeded to pump in water, until definite pressures up to 
locx) pounds per square inch had been reached, and, at every 100 
pounds, the weight of winter junnped in was determined. In this 
way, after many repetitions, 1 obtained the decrease of volume 
due to any given increftiic of pressure. The observations have 
been plottwl into the form of a curve, which you sec on the diagram 
on the wall. The base-line rejwesents a cylinder containing one 
cubic fool of cork divided by the vertical lines into ten parts ; the 
black horizontal lines according to the scale on the left hand 
represent the pressures in pounds per square inch which were 
necessary to compress the cork to the corresponding volume. 
TTms to reduce the volume to one-half, required a pressure of 250 
pounds per square inch. At 1000 jxmnds per square inch the 
volume was reduced to 44 per cent. ; the yielding then became 
very little, showing that the solid parts of the cells had nearly 
come together, and' this corroborates Mr. Ogston's determina¬ 
tion that the gaseoits part of cork constitutes 55 per cent, of 
its bulk. The engineer, in dealing with a compresnbie sub¬ 
stance, requires to know not only the pressure which a given 









change of volume p^uces, but al^o the work ii 4 ^dh haa to be 
expended in producii^ the change of volume. The work is cal¬ 
culated by multiplying the decrease of volume by the mean 
preasnteper unit of area which produced i{. The ordinatei of the 
dotted carve on the diagram with the corresponding scale of foot¬ 
pounds on the right-hand side are drawn equal to the work done 
m compressing a cubic foot of cork to the several volumes marked 
on the base-line, 1 hth^e not been able to hnd an equation to 
the pressure curve ; it seems to be quite irregular, and nence the 
only way of calculating the effects of any given change of volume 
is to measure the ordinates of the curve constructed by actual 
experiment. As may be supposed the pressures indicated by ex¬ 
periment are not nearly so regular and steady as corresponding 
experiments on a gas would be, and the actual form of the curves 
will depend on the quality of the cork experimented on. 

The last point of importance in this inquiry relates to the 
permanence of elasticity in cork. 

• So far as preservation of elasticity during years of compression 
is concerned, we have the evidence of wine corks to show that a 
considerable range of elasticity is retained for a very long time. 
With respect to cork subjected to repeated compression and ex¬ 
tension, I have very little evidence to offer beyond this, that 
cork which had been comi>ressed and released in water many 
thousand limes had not changed its molecular structure in the 
least, and had continued perfectly serviceable. Cork which has 
been kept under a pressure of three atmospheres for many weeks 
appears to have shrunk to from 8o to 85 per cent, of its original 
volume. 

1 will conclude this lecture by bringing under your notice two 
novel applications of cork to the arts. 

Before the lecture-table stands a water-raising apparatus called 
a hydraulic ram. The structure of the machine is shown by a 
diagram on the wall, 'fhe ra'ii consists of an inclined pipe, which 
leads the water from a reservoir into a chamber which terminates 
in a valve opening inwartb. lli-anching up from the chamber is 
a passage leading to a valve, opening outwards and communicating 
with a regulating vessel, which is usually filled with air, but which 
I prefer to fill with cork and water. Immediately beyond the 
inner valve is inserted a delivery pipe, which is laid to the spot 
to which the water has to be pumped, in this case to the fountain 
jet in the middle of this pan. 

The action of the ram is as follows ;—The outer valve, which 
opens inwards, is, in the first instance, held open, and a flow of 
water is allowed to take place through it down the pipe and 
chamber. The valve is then released, and is instantly shut by 
the current of water which is thus suddenly stopped, and, in 
consequence, delivers a blow similar to that produced by the fall 
of a hammer on an anvil, and just as the hammer jumps back 
from the anvil, so does the water recoil back to a small extent 
along the pipe. 

During this action, first, a certain portion of water is forced 
by virtue of the blow tlm>ugh the inner valve, opening outwards, 
into the cork vessel, and so to the delivery pipe, and instantly 
afterwards the recoil causes a partial vacuum to form in the body 
of the ram, and permits the atmospheric pressure to oi>en the 
outer valve and re-establish a rush of water as soon as the recoil 
has expended itself. In the little ram before you, this action, 
which It has taken so long to describe, is repeated 140 times in 
a minute. 

The ram is now working. You hear the regular pulses of the 
valve, and you see a jet of water rising some 10 feet into the air. 
1 throw the electric light on the water, and I ask you to notice 
the regularity.of the flow. You can, indeed, detect the pulses 
of the ram in the fountain, but that is because I am only using a 
regulating vessel of the same capacity as that generally used for 
air, and you will recollect that 44 per cent, of the substance of 
cork is holid and inelastic. Hy closing a cock I can cut ofT the 
cork vessel from the ram ; you sec the regularity of the jet has 
disapi>eared, it now goes in leaps and bounds. This demon¬ 
strates that the elasticity of cork is competent to regulate the 
fU>w of water. When air is used for this purpose the air-vessel 
has to be filled, and, with most kinds of water, the supply has to 
be kept up while the mm is working, because water under 
prewure absorbs air. For this purpose a ** sniff-yalveis a 
neceaaary part of all rams. It is a minute valve openit^ inwards, 
placed just below the inner valve ; at each recoij a small bubble 
of air IS drawn in and passed into the air-vessel This soifT- 
valve is a fruitful source of trouble. Its minuteness renders it 
liable to get stuped up by dirt; it must not, of coune, be sub- 
mcfged, and, if too large, It seriously affects the duty performed 


bythe nun. The use of ebritgets rid of all ihoie dUhcultieb^ ud 
sniff-^lve is neOde*! the ram work dee|dy 
and there is no fear of the cc^fc vessel ever getting empty. The 
duty which even the little ritin before you hbs done u 6j pet 
cent., and larger ones have reached to per cent. 

The second novel application of cork is for the purpose of 
storing a portion of the energy of the recoil of Cannon, for the 
purpose of expending it afterwards in running them out. 

The result of the explosion of gunpowder in a gun is to drive 
the shot out in one direction, and to cause the gun to recoil with 
equal energy the opposite way. To restrain the motion of the 
gun compressors^' of various kinds are used, and in this 
country, for modern guns, they are generally hydraulic, that is 
to say, the force of recoil is expended in catmng the gun to 
mount an inclined plane, and, at the same time, in drivii^ a 
piston into a cylinder full of water, the latter being allowea to 
squeeze past the piston through a^>ertures, the arew of which ore 
cither fixed or capable of beii^ automatically varied as the gun 
recedes ; or else the water is driven out of the cylinder through 
loaded valves. As a rule, the gun is moved out again into its 
firing position by its weight causing it to rim down the inclitied 
plane, up which it had previously recoiled. For naval purposes, 
however, this plan is inconvenient, because the gun will not run 
out to windward if the vessel is heeling over, on account of the 
inclined plane becoming more horizontal, or even inclined in the 
reverse direction, and should the ship take a permanent list, from 
a compartment getting full of water, the inconvenience might be 
very considerable. 

In land service guns, when mounted in barbette, the rising of 
the gun exposes it and the loading detachment more to the 
enemy's fire, and in both cases, when placed in ports or embra¬ 
sures, the ports must be higher than if the ^n recoiled horixon- 
tally, and will therefore offer a better mark to the enemy’s fire, 
especially that of machine guns, while the sudden rise of the gun 
in recoiling imposes a severe downward pressure on the deck or 
on the platform. 

To obviate these disadvantages I have contrived the gun- 
carriage a model of which is before you on the table, and a 
diagram of which on the wall illustrates the internal construction. 
The gun is mounted on a carriage composed of two hydraulic 
cylinders, united so as to form one piece. The carriage slides 
on a pair of hollow ways, and also on to a pair of fixed rams, the 
rear ends of which are attached to the piece forming the rear of 
the mounting. There are water passages down the axes of the 
rams, and these communicate through an automatic recoil-valve, 
opening from the cylinders, with the two hollow slides. There 
is a second communication between the cylinders and slidesaby 
means of a cock, which can be opened or shut at pleasure. The 
hollow slides are packed full of cork and water, the latter ttloo 
completely filling the cylinders, rams, and various ccmnecting 
passages. 

By means of a small force-pump enough water can be imected 
to give the cork so much initial compression as will sumoe to 
run the gun out when the slides are inclined under any angle 
which may be found convenient. 

When the gun is fired, the cylinders are driven on to the rams, 
and the water in the cylinders is forced through the hollow fams 
into the cork and water vessels formed by the slides, and the 
cork is compressed still farther. When the recoil is over, the 
automatic recoil-valve closes, and the gun remains in its rearward 
position ready for looding. 

As soon as loaded, the running-out cock is open^, ,the ex¬ 
pansion of the cork drives the water from around it into the 
cylinders, and so forces the gun out. 

If it be desired to let the gun run out automatically ixnmc- 
diately after recoil, it is only necessary to leave the rannittg-nttt 
cock open, and then the water forced among the cork hy recoU 
returns instantly to the cylinders, and runs the gun out qdoker 
than the eye can follow the motion. 

I will now load the model and fire a shot into this strongotofl 
cylinder, at the bottom of which is a thick layer of sbft woiod^ 

1 will close the runnlng-ottt valve, so that the gun shall renain 
in the recoiled,portion. Sir Frederick AhelhOskinciUysiiFnulgeA 
some of his electric fuses specially to fit this minute or dn ance, 
and I can fire the guu by means of a small eleetiw^tttognrtjb- 
battery. The gun has now recoiled^ and remains in 
position. I load again, open the ruoning^out ooek, the 
out, and 1 fire wit&nt closing the cock. Vou see the gun has 
recoiled and nm out instantly again. . . 

The arrengement I have adopted may be mode iOf 
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InstAMl «f ooi^f bnt air is a troablesome sabstaw to doal with \ 
it otft easily, and without Rowing any signs of havtog 
ddnn sc^ wldoH slight readily lead to serious coAsetioences. A 
sfiedal pamp is required to make up loss by leakage* 

The merit of eork is itseatreme simplicity and trustworthiness* 
By mbtiiig a certain proportion of pyoerme with the water it 
wilt not frefixe In any ordinary cold weather. 


notM qjv the rudimentary gills, etc., 
OR the common limpet {PATELLA 
VULGATA) 

CFEKOEL, in his admirable paper '‘Die Genichsorgane und 
^ das Nervensystem der MoHusken^* {Zeitschift f, wiss, 
ZMlk aaxVt b figures a transverse section of one of the nidi- 
meotasy gills and its sunxnmdings. This appears to be in- 
oortaect in one or two particulars. In the first place the gill is 
figaced as projecting imly at the surface. The examination of 
numerous sections has, however, convinced me that the epi- 
theUuiB IS ccmtintied over the gill, being very high where con- 
timiotts with the olfactory epithelium over the ganglion, but 
(^ually ^tting lower, and passing into the ordinary epi- 
theUum, whi<h lines the nuchal chamber. Consequently tne 
rudimentary gill is hentcUh the surface, and moreover the sensory 
tract is partly extended over it, not being confined to the region 
immediately superjacent to the olfactory ganglion. Cunningham 
xxiL), calls attention to the true relations of the gill, 
but gives no figure. 

Spengel also represents the rudimentary gill as being full of 
large blood-sinuses, but carefully-prepared specimens show that 
these are in Tcality traversed by numerous fine strands of con¬ 
nective-tissue. Tne entire organ is made up of trabeculae of 
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Tianiverse Section of Rudimeotary Gill. &c., of PaUtla xmlgata (x 93). 
a. a Rudimentary gill; o.a. olfactory c^thelium ; o.c. olfactory ganglion. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

CAMBRtDGS.—At the annual Scholarship election at St« 
John's College the following awards were made to students of 
Mathematics and Natural Science ;—Hutchinson Studentship 
of 60/, a year for two yearn to A. C. Seward (First Class Nat. 
Sciences Tripos, Part 11 .), to enable him to follow up his 
researches in Fossil Botany; Hockin Prise for Physics with 
especial reference to Electricity, to Stroud (First Class Nat. 
Sciences Tripos, Part II.) ; Herscbel Prise for Astronomy to 
Fletcher (Second Wrangler); Hughes Prizes for Mathematics to 
Fletcher, and for Natural Science to Rolleston (First Class 
Nat. Sciences Tripos, Part 11 .) ; Wright's Prizes for Mathe¬ 
matics to Baker and Orr, for Naturd Science to Lake and 
Groom ; Foon^tioa S^olanbips in Mathematics to Middle- 
mast, Presslond, Tate, Bradford, Flux, and in Natural Science 
to Lake and W. Karris : extenskm of tenure of Scholarships to 
Kirby, Mossop, Bushe-Fox, and Baker In Mathematics, and to 
Shore and Turpin in Natoiol Sdence; Exhibitions in Mathe¬ 
matics to Hill, Fletcher, A. E. Foster, Norris, Vorley, H. H. 
Harris, Orr, Greenidge, Flux, Card, Palmer, Millard, and in 
Natural Science to Lake, Groom, Rolleston, Sew^, W. 
Harris ; a Proper Sizarship in Natural Science to Cowell. 

The following gentlemen have obtained first-class honours in 
the Natural Sciences Tripos, Part II., the subject for which they 
were specially classed being pven after the name Carnegie, 
Chemistry, Caius ; Edkins, Physiology, Caius; Hawkri<%e, 
Geology, Clare; Hudson, Physics, Pembroke ; F. W. Oliver, 
Botany, Trinity; Rolleston, Human Anatomy with Physiology, 
St. ToWs; Seward, Geology, St. John's ; Skinner, Chemistry, 
Christ's; Stroud, Physics, St. John’s. MUs Freund, of Girton, 
was placed in the first class for Chemistry. 

Messrs, Dixon, of Trinity College, and Fletcher, of St. 
John’s, are respectively Senior and Second Wranglers. Both 
were educated at New Kingswood School, Bath, under Mr, T. 
G. Osborn. MUs Frost, of Newnham College, was placed 
between the 24th and 25th Wranglers. 

In a recent discussion Prof. Stuart stated that 58 students 
attended the engineering courses and workshops in the Lent 
Term’. Of these 32 were to be engineers ; 7 were to engage in 
manufactures in which a knowledge of engineering was desir¬ 
able ; 3 were going into the army ; 2 were to become teachers. 
As to their University position, 9 were M.A. or B,A., 21 were 
ready for the Mathematical T'ripos, 2 for the Natural Sciences 
Tripos, 18 for the Special Examinations in Applied Science ; 6 
bad only come to the University for a year’s work in the work¬ 
shops ; 5 were not matriculated students. 

Dr. Orme Masson, a graduate of Edinburgh University, 
and lately Elective Fellow in Chemistry, has been appointed to 
the Chair of Chemistry at Melbourne, Australia. 


connective-tissue, amon^t which connective-tissue corpuscles 
abound. In some of the lacunre masses of blood-corpuscles 
miw be found. 

Several small nerves run from the olfactory ganglion to the 
olfactory epithelium, and in some specimens nerve-fibres can 
almost be traced into the sense-cells. Gibson (“Anatomy of 
/hiWS&r vulgata^*" Thzns, R S, S ,, xxxii.) has been unable to detect 
an olfiietotv ganglion. This is, however, very evident in micro- 
semic sections. 

ibave used the term “rudimentary gills,” for there seems 
little doubt that the structures in question are, as Spengel advo¬ 
cates, of tbit nature, but, lying os they do beneath the surface, 
they cos hardly be ftmctional This position, too, suggests that 
theee ouana most have been rudimentary for a very loi^ time. 
As PotoUi (Palacmsea) occurs in the fossil state as far back as 
the Middle Cambrian (Sedg.), the pallial gills may have been 
developed for a considerable period. 

aa Spengel believes, the molluscan olfactory organ enables 
the aoimoh of that group to perceive the quality of the water 
pAtiikg ever the gills, it Is difficult to understand its wdl-deve- 
loped State in Pa&dla, where its position would appear to prevent 
n^anse, Hence the olfoctoty organ in this form probably 
hM Oome other fimctlon—possibly It may have something to do 
iirifislhe )oc»dity;ee«w thmigh tms is very improbable (see note 
hyauwoJron “The Habits of the Limpet," Naturb, vpl. xxxi. 
P- ido). The ptnoedlog observadoas were made at the Scottish 
Mathie St^n. T. R* AlNSWdRTH Davi$ 

UoMtitty Cott«ge» Aheirystwyth 


SCIENTIFIC SERIALS 

Bulletins de la SocM d'Anthropologie de Paris^ tome ix., 
fasc. I, 1886.—The present number gives the usual annual re¬ 
capitulation of the rules of the Society, the lists of membera, 
addresses by the outgoing and incoming presidents, financial 
and other reports, &c. —M. Moncelon laid before the Society a 
r^sumi of the principal results of his observations on the half* 
castes of New Caledonia during his residence in the colony* 
He drew attention to the evils resulting from the practice com¬ 
monly followed by the native mothers of half-castes, of going 
back with their children to their native tribes, amorigst whom 
these half-whites grow up in slavery as savages.—On certmn 
Hova and Sakalava skulls, by M. Trucy, Both of these cranial 
groups are dolichocephalic, with an index of about 74, which 
IS nearly the same as that of the Arabs of Algiers and the 
pariahs of Bengal. The Hovas and Sakalavos appear to be more 
mtclUgent than any other tribes of Mad^ascar, but while the 
Sakalava queen, tble ally of France, submitted with her husband 
to be mode the subject of careful anthropometrical observations, 
she emolncd upon the French officers to punish with death any 
one 1^0 opened or rifled a grave. It was consequently only by 
artifice and extreme circumspection that M. Tincy was able to 
obuin crania or other human bones. In the discussion which 
followed, regarditM[^ the mixed characters of the Hova crania, 
MM. Topinord, Dally, and others entered warmly into the 
question of typical and othtt distinctions of race.—On the de¬ 
velopment, in the adult, of supernumerary digits, by M, Fauvelle. 
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This paper, which supplies some suggestive and not umotetesting 
TOAtter, w based upon observations on the abnormal development 
in a jfuil-grown axolotl of a fifth digit at the base of the fourth, 
and the gradual reparation, by multipUcaiion of the parts, of 
various injuries to the other phalangps. Dr. Fauvelle considers 
»l length the conditions on which the formation of supplementary 
parts in the adult may possibly depend, and whether we may not 
refer such abnormal manifestations of activity to a reversion in 
ihe celU of the connective-tissues to an embrjronic condition, in 
which segmentation is possible. M. Avia, in confirming the 
views of rtf. KauvelJe as to the influence of heredity in the 
human species on the apj 7 carance of supernumerary organs, 
instancet! the family of the Kodli, which for several centuries 
had excrcit.ed patriarchal supremacy over a tribe of the Arab 
Hyamites. In this family, whose members are not allowed to 
marry beyond the limits of their own kindred, polydactylism 
has become an esiablishe<l hereditary character, and is con¬ 
sidered as an indispensable evidence of legitimacy, and right of 
fiiiccession. M. Avia has personally examined various Fodli, all 
of whom had twenty-four phalanges on their hands and feet.— 
On heredity, by Dr. Kruivclle, In as in the preceding 
pBl>er, the author draws attention to the injury done to scientific 
inquiry by the constantly increasing recklessness with which 
ph>sioi<igical and anatomical conditions, whose causes we are 
^nomnt of, arc indiscriminatel) refeiTcd to so-called “atavism.” 
it must be confessed, however, that the author himself in hi< 
■exposition of the significance of the phenomena of heredity, 
as given in this paper, and in his more recent communication to 
the Society of his views regarding the real or assumed existence 
of atavism, exhibits tlie same want of accuracy and close 
definition which he condemns in others, and the vagueness of 
the opinions which he has enunciated with such dogmatic 
temerity excited a lively controversy, in which MM. Labordc and 
Sanson, and Mine, Cl, Royer, with other members, took part 
-^On primitive forms of numerations, by M. [.cloumean. 3 n 
this paper, and in the discussion which followed its reading, 
attention was drawn to the development, among some peoples, 
of a decimal system of numeration from the natural counting of 
the fingers, while according to Bachofen and others, the 
decimal method was preceded, in those earlier periods of civili- 
aation in v\hich the mairiarv-hal principle was still in force, by 
the m-fotnat system. Curious evidence of the prevalence of this 
practice of counting by 8 is afforded in Sanskrit, and in Greciv 
and Latin, as well as in several modern European forma of 
apfeeb, by the close affiuity, if not identity, of the v^ords signi- 

£ ig nine and new, as, the French “neuf,” thus showing 

t the numeral following eight was of more recent acceptation 
than the final term of the octomal form of numeration. 

df l\ 4 <ad/fnu des Scirnas de St. Pktrsbourg^ vol, xxi. 
No. I. — List of the members of the Academy on March I, i886. 
—Diagnoses of new pianU from Asia, by C. J. Maximowicz, 
part 6 (Latin), containing a good many new species.—Report 
on new linguistic materials contained m the Codex Comanicus,” 
by Prof, Radloff j(German). 


SOCIETIES AND ACADEMIES 

I^ONDON 

Royal Society, June lo.—“ A Minute Analysis (experi¬ 
mental) of the various Movements produced by stimulating in 
the Monkey different Regions of the Cortical Centre for the 
Upper Limb, as defined by Prof. Ferricr.” By Charles E. 
Beevor, M.D., M. R.C,r\, and Prof. Victor Horsley, F.R, S., 
B.S., F.R.C.S, 

The fid lowing investigation was undertaken as prefatory to a 
research into mtdor localisation of the spinal cord. 

Anatomy.—[\) Attention is drawn to some minute details of 
the topographical anatomy of the upper limb centres as defined 
by Prof. Ferrier. 

(2) Out lines of the shape and arrangement of the fissure of 
Rolando, the praecentral and intra-parletal sulci, 

(5) Proof ad<luc<;d in support of the authors’ opinion that the 
small horizontal sulcus named X by Prof Schafer really corre- 
apond^ to the superior frontal sulcus of man. 

Previtms Rest arch ts. —b'errieris results are then given in fuH. 

Mithod of Experimentation is explained in detail, as also the 
mode of subdivision of the part of the cortex invest^ated mto 
centres of about 2 mm. square, 

From the results of excitation are then deduced the two 
foibwing axioms 




Axhm I —Viewing aa a th« motor aw o^the 
cortex for the up]ferBmb| at defined by Fret Fetrier; we fipd 
that the regions for the action of tfie loiger joints ate 
at the upper part of the arest closer to the m^le tiocr^ 
while those for the smaller and more differentiated movemanto 
lie peripherally at the lower part of the area. 

Axiom II —As a broad result, extension uf the joityts is the. 
most characteristic movement of the upper port of Ferrier*® 
arm centre ; while flexion is equally charactcri^Jtic of the move¬ 
ments obtained by stimulating the lower part. Finally, be¬ 
tween these two regions there is a small portion where flj^xion 
and extension alternately predominate, a condition to which we 
have given the name of confusion. (Here both flexors and 
extensors arc contracting at the same time, end eonsequently the 
joint is usually fixed in a neutral j)0.silion, each group of 
muscles alternately drawing it in opposite directions.) 

Pyiorit\t of Afovcfuents is found to lake place, and follows the 
“march” first indicated by Dr. liughlings Jackson as existing 
in epileptic seizures. 

This march is in accordance with Axiom L, since the 
shoulder conimencet the series of movement^ in the upirenqofft 
part of the area, the thumb at the lowest part, and the wrist in 
the intermediate part. 

Summary. —(i) That X is the superior frontal sulcus of man, 

(2) That the movements of the joints are progressively repre¬ 
sented in the cortex from above down. 

(3) Localisation of sequence of movements. 

(4) Localisation of quality of movements. 

(5) d'hal there is no absoliUe line of <lernarcation between the 
different centres. 

Mathematical Society, June 10.—J.W. L. Glaisher, F. R.S., 
President, in the chair.—At a special meeting the following 
resdution was unanimously carried :—“'Dial the Council be 
empowered to take the necessary sle()s fo obtain a charter of 
incorporalion for thcSociety.”—At the onhnary meeting Messrs. 
A. K. Forsyth, F. R.S., R. I.achlan, and the Rev. J. J. Milne 
weie admitted into the Society.—'fhe following communications 
were made :—Recipiocation in statics, by Prof. Genese.-*On 
the theory of screws in elliptic space (third note), by A. 
Buchheim. - Sorae applicaiions of Wcicrstrass’s elliptic functions, 
by Prof. Greenhill.—Formula for the interchange of the inde¬ 
pendent and dependent variables with .some applications to 
i-ecipiocants, by C. Leudesdorf (second paper on reciprocanN), 
by L J. Rogers.—On the motion of a limiid ellipsoid under the 
influence of its own attraction, by A. B. Basset.—Electrical 
oscillations on cylindrical conductors, by Prof. J. J. Thomson, 
F, K. S. 

Chemical Society, May 20.—Dr. Hugo Muller, F.R.S., 
President, in the chair.—'I’he following p.'q)cr3 were read:— 
Sources of error in the calorimetric study of salts, by Prof. W. 

A. Tilden, F.R.S.—On the action of aldehydes and ammonia 
on benzil, by Francis K. Japp, F.R.S., and W. Palmer Wyaae^ 

B. Sc.—On imabenril, by the same.—On ammonia-derivatives of 
iKsnztdn, by Francis R. Japp, F.R.S., and W. H. Wilson, 
fh.D.—On compoiinds from benzil and benzoin and alcohols, 
by Francis R. Japp, F.R.S., and Julius Kaschen.—On Ae 
action of phosphoric sulphide on beuzophenone, by the same. — 
'I'he separation and esUmatton of zirconium In' means of hydro¬ 
gen peroxide, by G. H, Bailey, D.Sc., Ph.U,—An apj>arakus 
for the determination of the temperature of decomposition of 
salts, by the same.—The retention of load salts by filter-paper, 
by L. Trant O’Shea- 

June3.-—Dr. Hugo Muller, F.R.S., President, inthechoin-^ 
'Phe following papers were read:—Notes on Sir W. Fairbo^^s 
experiments on re-melting cast iron, by Thoma's Turner, Assoc. 
R.S.M.—Some ammonium compounds and other derivatives of 
o-i' hydroxyquinoline, by C. A. Kohn, iL.Sc., Pb.IX-r^-sul- 
phophthftlic acid, by Prof C. Graelie and A. KiSc, 
Compound;* obtained by the aid of B-sulphophthahc acid, by die 
same.—Derivatives of taurine (part 2), by J, WtlUam Jamhs. 

Anthropological InatUute, June 8* —Mr. Francis Gtdtgf, 
fi'.R.S., President, in the chair.—The electii>q of Mr, Josepi J. 
Mooney was announced.—Mr. C,. H. Read read a,paper on,the 
ethnolikical exhibits in the Colonial and Indian Exiubltion, hS 
which he reviewed brfeCy the collections to l>e Seen U) tji 
various courts, and described in detail some of the objreots. The 
author dwelt especially tfpon the meagrehess of the coUeqtioO 
sent from the D^inion of Canada^ where there if such it teal 
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Ibr etbkurio^cal uiquiry^— Mi*it Buckland read a paper on 
AifeNferiim shellrworic ana iu affioicied, in which it was pointed 
out that tba taaemhlance in «hell ornaments found in mounds in 
vari^ States pt North AtneHca to those existing in the Sotod 
mon and Admiralt;]r tstands renders it highly probable that a 
commeeco was carried on between the islands of the P acihc an* 
the American continent prior to the Spanish conquest.—A paper 
by Mr. C. W. Rosset, on the Maid ire Islands, was read. The 
gioup eontaiAS upwards of 12,000 islands, which lie in clusters 
called atoUsi of which there are more than twenty. The king's 
or sultanas island is situated in Malcf Atoll, and here Mr, Rosset 
spent seventy days, as the sultan would not allow him to visit 
other atolls* I'he natives live almost entirely upon fish and 
rice $ and as the islands are not capable of producing grain of 
any kind, the rice has to be imported from India, the nearest 
l>oint ofwbich Is about 3^ miles distant. The author gave an 
interesting descHpi ion of the customs of the natives, and ex* 
hibited a large collection of photographs, dresses, and other 
objects of ethnological interest. 


Royal Meteorological Society, June 16.—*Mr. W. Ellis, 
F.R.A.S*, President, in the chair.—The Rev. ]. R. Boyle and 
Mr. H. B. de la Poor Wall, M.A., were elected Fellows of the 
Society.—The following papers were read :—Note on a sudden 
squall, January 13, imo, by Mr. R. H. Scott, F.R.S. This 
is an account of a remarkably sudden squall of about ten 
minutes' duration, which passed over the south of Finland on 
the morning of January 13. It was first recorded at Falmouth 
at S.20 a.m., and parsed over London at 10.40 a. in.—The 
floods of May 1886, by Mr. F. Gastet, F.R.Mct.Soc., and Mr. 
W. Marriott, F.R.Mct.Soc. 'I'he month of May 1886 will 
long be remembered for the heavy rains that occurred between 
the lith and I3lh, and the floods they produced over the greater 
part of the west and midland counties of England. In fact, at 
Worcester the flood was higher than any that have occurred 
there since 1770. On the nth and I2th heavy rain fell over 
the east of England, there being over 3 inches during these two 
days at several place** in counties Down, Dublin, and Wexford ; 
the greatest reported being 3'52 inches at Kilkeel, co. Down. 
Over the other parts of the United Kingdom the rainfall on the 
nth was under i inch. Rain, however, commenced filling 
about noon on Tuesday over the midland counties, and con¬ 
tinued with increasing intensity till Friday morning ; the dura¬ 
tion at most places being about sixty hours. The heaviest 
rainfall occurre<l in Shropshire, where over 6 indies fell at 
several stations; while at Burwarlon as much as 709 inche-. 
was recorded, the amounts for each day being 0 60 inches on 
the itth, 3*10 inches on the I2lh, and 3*39 inches on the 13th 
Very serious floods followed these heavy rains. At Shrewsbury 
the extreme height of the flood on the Severn was 16 feet, and 
at Worcester 17 feet 1 inch, above the average summer level. 
At Ro«s the flood on the Wye was 14 feet; at Nottingham the 
rise of the water in the Trent was 12^ feet; at Rotherham the 
flood was 8 feet 5 inches; and in North-East Yorkshire the 
Derwcflt rose to nearly 11 feet above summer level. 'I’hese 
floods caused great damage to property and loss of life.; 


bridges were washed away 
thousands of workmen 


railway traffic suspended; and 
thrown idle. In several places 
the waterworks were flooded, and the towns’ water-sujiply was 
consequently cut off. Mr. Gasterdrew attention to the complex 
character of pressure-distributton during the time referred to, 
and showed how the region of maximum rainfall followed cer¬ 
tain of the shallow depressions which appeared over the British 
Islands, He drew attention to the peculiarities of this type of 
depresaton, ahowlng how in many, if not in most, cases the rain- 
iWl was heaviest in their rear, and was brought by the easterly, 
not by the westerly, wind* He also referred to isome previous 
instanccH of heavy floods, in which similar atmospheric condi¬ 
tions prevailed, and explained how it was that, as the disturb¬ 
ance passed off, snow tell instead of rain, this in its turn being 
followed sever# oold and in some places frost.—On atmo 
spheric presaore and its effect on the tidal wave, by Capt. W. N. 
Greenwood, F.K.MetSoc. The object of this paper w to sliow 
how a liftte knowledge of weather-forccastmg, with some 
pt actieal knowledge of local weather changes and a good baro- 
meteiv wdtgoter towatda forming a right correction for applica^ 
Uon to the predicted hc%ht of tl>e tide, and also to determine 
whM that correction mm be in iu relation to the fluctuations 
of the barotiie^er and the prevaltuig gradient.—Meteorologieal 
finite ^ X>«vuka and Suva, 1875*85, with notes on the climate 
nfPiii.brMr. J. D. W. VMciiw,.r.K,M«t.Soc. TbecUinMc 


of Fiji is remarkably Imlthy. Diseases such a^t fevers of an 
aggravated and malarious waracter, cholera, and liver com¬ 
plaints are unknown. 

Edinburgh 

Royal Society, Tunc 7. —The Hon. Lord Maclarcn, Vice- 
President, in the onair.—Dr. H. R. Mill and Mr. J. T. Mori- 
son, of the Scottish Marine Station, read a paper on tidal 
variations of salinity and temperature in the estuary of the Forth. 
They divide a river-system into four parts : (i) the rivfrpropei' 
with Ps tributaries and feeding-lakes, in the whole of which the 
water is fresh ; (2) the estuaryy in which the river-water meets 
that of the firth or sea, and in which there is rapid change of 
salini.y with position and great tidal differeners ; (3) the ftrtk or 
sea-inlet, in wnich there is a very uniform and gr^ual increase 
of salinity from estuary to sea ; {4) th« sea proper adjacent to the 
mouth of the firth. It was shown that the temperature of the 
river in spring and summer being higher than that of the firth, 
and in consequence surface-water being warmer as well os 
fresher than bottom-water, the curves representing vertical 
distribution of salinity and of temperature were identical. 
Hence the interaction of river and firth waters can be studied 
os completely by the thermometer as by the hydrometer. In 
the estuary of the Forth translational motion of the whole mass 
of water is found to chararterise l^oth flood and ebb tide, 
but al>out the times of high an<l low water considerable shearing 
motion takes place. So long as no shearing occurs, the water is of 
nearly uniform salinity from surface to liottom at any given time. 
—Mr. J, J. Barlow communicated a paper on a new method and 
reagents for detecting chlorides, bromides, and iodides in the 
presence of each other, and also in the presence of nitrates and 
chlorates. — Mr. J. A. Thomson gave a paper on the anatomy of 
Suberites domunculay and also, in conjunction with Mr. P. 
Geddes, a paj>er on the history and theory of spermatogenesis. — 
Dr. J. Waddell gave an account of cxpcrimcntH by which he 
has determined the atomic weight of tungsten. The methods 
he used are superior to those previously employed.—Mr. A. H. 
Auglin discussed certain theorems mainly connected with 
alternants. 

Paris 

Academy of Sciences, June 15.—M. Juricn dc la Gravi^rc, 
President, in the chair.—On the earthquake which occurred in 
Brazil on May 9, extract from a letter of 11 . M. dom Pedro 
d’AIcantara. This disturbance, the first on record, took place 
in the Petropolis district on May 9 at 3.20 p.m. The vibration, 
which was of a mild character, lasted scarcely four seconds, and 
was also felt along the coast as far as Rio de Janeiro, and inland' 
266 kilometres from that point. It was accoaipanied by excep¬ 
tional cold weather, the glass falling to - 5" C. in some parts of 
the province of Minas Geraes, and - 3“ in other places.—On 
the absorption spectra of oxygen, by M. J, Janssen. In con¬ 
tinuation of his studies on the a'^sorption spectra of the gases, 
the author deals here with those of oxygen, which reveals some 
features of great interest for molecular mechanics,—Remarks on 
the decomposition of the sal ammoniacs by the bases and mclallic 
oxides, by M. Berthelot.—On the ammonia present in the ground 
(third note), by M. Th. Schkesing, in reply to MM. Berthelot 
and Andre. The question is discussed whether the quantity of 
ammonia present in vegetable soil is, as a rule, comprised 
between o mg. and 20 mg., as determined by the author, M. 
Boussingault, and other analysts, or whether this quantity ranges 
from 78 mg, to Ii8mg., as determined by MM. Berthelot and 
Andr^. It is pointed out that the dift'ercnce between the two 
views is a question of quantity ; and as the quantity depends on 
the process of analysis by which it is determined, it ultimately 
resolves itself into a question of analytical processes.—]..avoisier 
and the Commission on Weights and Measures, by M. E. 
Orimaux. Some unpublished documents are printed, showing 
the action taken by the Commission on behalf of Lavoisier, at 
that time under arrest as a farmer-general. From one of these 
documents it appears that, in consequence of said action, 
the illustrious names of Laplace, Delambre, Borda, and 
others, were themselves removed from the Commission on the 
3rd Nivose of the second year of the Republic (December 26, 
1793),—Observations on Fabry's comet, by M. L. Cruls. The 
s^ctral ana'ysis made at Rio de Janeiro during the month of 
May with a spectroscope of sligltt dispersive power showed dis¬ 
tinctly the three bonds characteristic of cajtxm comiwunds.— 
Comparative dimensions of (ho satellites of Jupiter, deduced 
from observations mode during the year 1885, by Dom Lamey. 
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For the four veteUUes these ^^bservationt yielded for the vertical 
diai&etere at mean distance the Allowing angular dimensiona 


I. 

II. 

III. 

IV. 


1*176 at o*j6o 
1*381 d: 0*393 
1*735 ± 0*436 
1*386 ± 0*447 


IJ 


Hesa.-^On the measurement of the bpeciBc volume of the 
saturated vapours, and on the value of the mechanical equiva¬ 
lent of heat, by M. A. Perot. Reversing the well-known pro¬ 
cess of Messrs. Fairbairn and Tail for determining the volume 
of a known mass of saturated vapour at a given temperature, 
the author Bnds the number expressing the mechanical equiva¬ 
lent of heat to be about 434.—Note on a registering hygrometer, 
by M, Alb. Nodon. This instniment, which is constructed on 
a principle analogous to that of Breguet’s metallic thermometer, 
is contrived to work for ten consecutive days. Its indications 
are unaffected by a temperature ranging from 10° to 35® C.—Law 
determining the electric conductivity of saline solutions of mean 
concentration, by M. K. Bouty.—Relation between the coefRcient 
of self-induction and the magnetic action of an electro magnet, 
by M. I-edcbner.—New magnetic map# of France, by M. Th. 
Moureaux. The observations, which have served as the ground¬ 
work of these charts, were mostly made during the years 1884 
and 18S5 under the direction of M. Mascart, at seventy-eight 
stations in every part of France, the results being all referred to 
Januaiy 1, 1885, by comparison with the curves of variation as 
determined with the magnelogmph at the Observatory of the 
Parc Saint-Maur. From these ooservations the declination is 
shown to be least at Belfort (13® 59''8), greatest at Conquet 
(19® 35'’l), varying in the north of France al>out 30' for a degree 
of longitude, and less in the south.—Summer isobars, winds, 
and cloudiness on the Atlantic, by M. L. Teisserenc de Bort. 
The maps embodying these data are based on the records of 
English and Dutch vessels, comprising 40,900 observations for 
each element, and on a report on the equatorial region pub¬ 
lished by the Meteorological Office.—Note on the earthquake 
in Brazil, by M. Cruls. Although traces of ancient volcanoes 
and more recent eruptive formations have been delected on the 
seaboard of Rio de Janeiro, the author considers that this seismic 
disturbance wa^ not volcanic, but due to shrinking or some analo¬ 
gous movement of frequent occurrence in the crust of the earth. 
—Reply to some objections made to the memoir on micro- 
seismic ob.servations, by M. T- Bertelli,—On the pcnta-sulphuret 
of phosphorus, by M. F. Isambert.—On the principle of 
equivalence in the phenomena of chemical equilibria, by M. H. 
Le Chatelicr. The ex]>erimental law serving as the base of pure 
mechanics—two forces eqyal to a third are equal to each otner, 
and ceciprocallv—is true also of chemical equilibria. But 
in order to eliminate the equivocal notion of the 

author substitutes for it another thus formulated : in every 
phenomenon of equilibrium two material systems equi¬ 
valent in relation to a third will also remain equivalent 
in relation to any other system to which they may be opposed, 
and they are in mutual equilibrium when opposed to each other. 
This law is here verified in the case of vaporisation, dissociation, 
solubility, and under other conditions.—On monosodic ortho¬ 
phosphate and arsenlatc, by MM. A. Joly and H, Dufet,—On 
a combination of methylic alcohol and anhydrous baryta, by M. 
de Forcrand.—On the monochloracetate of butyl, by M. G. 
Gehring. In order to complete the series of monochloracetates, 
the author has prepared, and determined some of the physical 
properties of, this substance, adopting the same general method 
as mat employed in the preparation of the menodiloracetate of 
methyl.—On the development of the oesophagi^, by M. P. de 
Meuron.—On the vascular system of Doricidaris papiHnUa^ by 
M. H. Prouho.—On the crystds of |^psum in the pseudo- 
potters' clays of the Paris district, by M. Stan. Meunier.—Pre¬ 
liminary note on the geological structure of the Lure ran«, 
Lower Alps, by M. W. KiUon. This range, which runs for 
<0 kilometres from the neighbourhood of Vuhosc to Monbrun 
(Voncluse), appears to be intermediate between the Alpine and 
Pyrenean systems. A summa^ is given of its geological con¬ 
stituents, tanging from the Middle and Upper Jurassic to the 
Tertiary oon^merates and marls.—On the male fertiUsatioiis 
of Arthrqpitus and Bomio, by M. Renault,—A oontrRHitiQa to 
the stu^ of pre-foliation and pre-efBorescenoe in fos^ ^nU, 
by M. L. Crfif,—Remarks on a meteor observed at the Troca- 
dm on June I3| by M, L* Jaubert, 
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Academy of Bcieoeoo, June 9 .^ 0 d the Acadenoy^* 
Ipirical Station iu the provinee of Bohns, by Prof. Sveo 

the resistance of mixtures of acids agdnst etectnoal ooh- 
ductibiUty, by Dr. S. Arrhenius.^ A cxdlecl^n of ethnomphical 
objects of Central American Indians, presented u> the National 
Museum by the Swedish Consut-Oeheral In Guatemala Mr, 
S. Ascoli, exhibited and captained by Prof. F. Smith. 
—On the new elementary b^y germaniuim and eotpe of its 
combinations, by Prof. L. Fr, Nilsson. The researches of 
Profs. Nilsson and Petterson, made at the request of Prof. 
Winkler, the discoverer of germanium, show that hU suggestion 
that germanium might possibly be identical with Men^ejeff's 
ekasiheium is quite correct, and in accordance with the true 
facts.—Methods for the determination of elements of refiactian 
in prisms having great refracting angles, by Mr. W. R|unm.— 
On the mode ofoccurrence of the sand-worn stones in the CTem* 
brian strata at Lugn&s, in Sweden, by Prof, A. G. Nathorst. 
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THURSDAY, JULY i, 1886 


KEfLEItS COERESPONDENCE WITH 
HERWART VON HOHENBURG 
Ungi 4 ru€kt€ wisstnschaftlichi C&mspondinz zwischen 
Ezphr und Hzrwari von Hohenburg^ IS99. 

Eiigtiuting tn ; Kepleri Opera Omnia, ed. Chr. Frisch> 

^ Niu:h den MSS. zu MUnchen und Pulkowa edirt von 

C AfkSchiLitz. (Prag: Victor Dietz, 1886.) 

ERWART VON HOHENBURG was a highly 
stimulating correspondent. His scientific curiosity 
was insatiable ; his official duties as Bavarian Chancellor 
precluded personal research ; and he accordingly deputed 
to the busy brain of Kepler the working out of problems 
which engaged his scanty leisure, while baffling his 
powers. The pressure of his demands was, indeed, so 
severe that Kepler at times bewailed himself in con¬ 
fidential quarters over the grinding labours they imposed 
upon him : but he could ill afford to quarrel with a patron 
who was as generous as he was inquisitive ; and he thus 
continued to evolve for his benefit the stores of curious 
learning and adventurous theory of which some consider¬ 
able specimens have lately been unearthed, and arc now 
presented to the public. 

The correspondence took its origin from the publica¬ 
tion, in 1596, of the Mystcrium Cosmographicum/' by 
which Herwart's admiring attention was drawn to the 
speculative young mathematicus” of the Styrian States; 
and continued from October 1597 to December 1609. 
There was. however, a gap in its records. Three letters, 
known to have been written by Kepler to Her wart in the 
year 1599, were not forthcoming, Ur. Frisch, the late 
indefatigable editor of Kepler’s “ Opera Omnia,” gave up 
the search as hopeless ; and the detection of the latitant 
documents became possible only with the correction, in a 
new printed catalogue of the manuscript collections in 
the Munich State Library, of an error in the old printed 
one,—an example, were such needed, of the uses to 
historical research of the least inviting bibliothecarian 
drudgery. The opportunity for discovery was promptly 
turned to account by M. Carl Anschutz, the editor of the 
present brochure ; who deserves the acknowledgments of 
every one interested in scrutinising the workings of a 
most singularly and brilliantly constituted mind, not alone 
for the zeal of his inquiries, but also for the elaborate 
care with which he has set forth their results, rendering 
intelligible by copious annotations what must otherwise 
have remained, to the vast majority of readers, hopelessly 
obscure. 

The trqth chiefly emphasised by a perusal of these 
remarkable letters is that of the inextricable entanglement 
of mystical with his scientific views, Many men 

havesp^latcd wildly while investigating acutely; Kepler 
adobe, perhkps, investigated because he speculated 

wjjldly. His visions of abstract beauty and order in a 
neatly, fbttced and finished universe warmed his fancy, 
and pipired and lightened labours which would otherwise 
have ihsupport^ His discoveries were the fruit 
ef his iRui^lons, because bis illusicms wete faithfully and 
unweaiypgly conflrooted wiP the realities of nature. He 
VriL, XXXtV;—No, 870 


was a th^eamer; but he was not content to leave his 
dreams undisturbed by facU. Hence his superiority— 

ti;oXps tv ical elpm 

to the common run of Pythagorean enthusiasts, and hence 
bis great name in scientific history. 

The topics discussed in the present correspondence 
forcibly illustrate the compound nature of his mind, no 
less visionary in its instincts than positive in its methods. 
They include the theory of eclipses, the rationale of 
planetary influences, the harmonic relations of planetaiy 
velocities, the date of the birth and the horoscope of 
Augustus, the nature of terrestrial magnetisn, and the 
position, actual and primitive, of the north magnetic 
pole. The first of the three letters is dated from Gratz, 
April 9 and to, 1599. It opens with a pompous eulogium 
on Tycho Brahe. ** Taceant omnes, et Tychoni Brahe 
Dani auscultent” Nor does it detract, we are told, from 
his merits to have taken a wrong theoretical turn. His 
hostility to the motion of the earth nowise impairs the 
excellence of his observations and instruments. Each 
astronomer is free to embrace, without discredit to his 
skill and erudition, whatever “religion of movement” 
seems best to himself. “ Sed ad rem.” 

Tycho, deceived no doubt by reports of coronal splen¬ 
dours (he had never himself witnessed the phenomenon), 
had denied the possibility of a total solar eclipse, the 
moon suffering, he alleged, a diminution of one-fifth of its 
apparent diameter when projected on the sun. Kepler, 
wliile unconvinced of the fact, was at no loss for an ex¬ 
planation. A dense lunar atmosphere, powerfully reflective 
of the sun’s rays, while partially permeable by them, was 
invoked by him to augment the seeming dimensions of 
the full moon, and throw a kind of subdued glory round 
the eclipsed sun. The perplexity started by Tycho was 
not, however, so easily allayed. !t kept cropping up at 
intervals ; and led eventually both to Kepler’s optical 
researches, and to what we may call his discovery of the 
corona, as an actual fact to be reckoned with by science. 
The eclipse observed by Clavius at Rome in 1567 he 
showed to have been unquestionably total; the sun was 
fully coverea by the moan ; yet an unlooked-for radiance 
survived (“ (Jp. Omnia," t. ii. p. 318). He accounted for 
it by the illumination of an “ ethereal substance ” in the 
solar neighbourhood, “ not altogether nothing, but pos¬ 
sessing some measure of density " ; nor have we yet got 
much beyond the approximate ratification of his con¬ 
jecture. 

Later in life Kepler formally laid down his arms before 
the lunar theory, after spending enormous labour on the 
effort to bring it into con^rmity with his Laws. But here, 
in these long-missing letters, he unexpectedly emerges 
as the discoverer of the moon’s annual equation. The 
fact seems to admit of no doubt; his words are explicit. 
The discrepancies between the observed and calculated 
times of eclipses compelled the correction. Had not 
Copernicus, he remarks, been occupied with greater 
things, he must have introduced the same “ annual in¬ 
equality ” depending upon the eccentricity of the earth’s 
orbit, ** What he neglected,” he adds, “ I now do.” ,The 
chief merit of this important advance fiza usually been 
ascribed to Tycho. He had doubtless glimpses of its 
necessity, but omitted to follow them up. The earliest 
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Explicit declaration hitherto known in favour of intro¬ 
ducing Such a correction was contained in a letter from 
Kepler to Bemegger of June 30,1625 (^* Op. Omriia ” t. vi. 
p. 618). It now appears, not only that the conclusion 
was an entirely original one, but that he had arrived at it 
twenty-six years previously. M. Anschutz promises some 
further elucidations the point, which wc aw’ail with 
interest. 

One of the most curious chapters in Kepler’s mental 
history is furnished by his attitude towards the astro¬ 
logical superstitions of his time. Herwart, as a good 
Catholic, had condemned them ; his correspondent made 
out a case in replv. His contention, it is true, was not 
on behalf of the vulgar charlatanry of the science. This 
he admitted to be indefensible, save on the one poor plea 
of atringent necessity. Providence, as he wrote to 
Maestlin, which had denied tt) no animal the means of 
preserving its life, had assigned, for that end, astrology to 
the astronomer. He must draw horoscopes and publish 
prophesying calendars, or cease to exftt. Thus only could 
he obtain means to pursue nobler studies. The people, 
while giving their money for the lies they loved, uncon¬ 
sciously promoted the truth they were indifferent to. It 
was an involuntary, but none the less efficacious, “ endow¬ 
ment of research/* 

So Kepler filled his empty pockets, and satisfied his 
conscience by professing incredulity in his own vaticina¬ 
tions. They proved, nevertheless, and, as it were, in 
his own despite, highly successful. Not a few of 
them stumbled felicitously into fulfilment. Some art, 
or luck, drew them, now and again, into conformity 
with the future. And since, as their author himself re¬ 
marked, the game is one in which the hits count, but the 
misses are forgotten (“ Das Treffen behiilt man, das 
Fehlen aber vergisst man ”) his reputation as a scer rose 
high, and brought him in the best and only sure part of 
his income. 

There was, however, a recondite species of planetary 
influence believed in by Kepler as part of the eternal 
order of things. By the belief, indeed, his whole career 
of investigation was profoundly influenced; for the effort 
to justify it led him into a track of thought which finally 
conducted him to the Third Law. One of the chief 
points of interest in the present correspondence is that it 
discloses the time and manner of his entrance upon that 
track. “ Lift up your ears to listen : Eureka ! ** he wrote 
to Maestlin, August 29, 1599 ; and to Herwart, August 6, 
he solemnly announced his invention of a “theorema 
jucundum,'* in which was concentrated the whole secret 
of the music of the spheres. Already he gives the title 
(“de Harmonia Mundi ”), and, to a certain extent, the 
plan, of the great work published twenty years later. It 
was conceived, as we now see with additional clearness, 
less under the influence of sober truth-seeking, than in 
the fervour of illusive speculation. Essentially, it was a 
piece of brilliant e'ctravagance. That the harmonic law 
of periods and distances should have been found as a 
nugget amid such worthless, though shining debris, is 
one of the oddest facts in the history of science. 

The theory of planetary harmonies was struck out by 
Kepler as an adjunct to his peculiar theory of planetary 
aspects. It might in fact be called its dynamical counter¬ 
part Geometrical relations of movement were substituted 
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in it for geometrical relations of position. The vetocUiea 
of the six planets were, he averred^ so connected 
were there an inter-planetary medium capable of convey* 
ing audible vibrations, a celestial chord ^ the sixth and 
fourth would perpetually resound through space. T|jc 
intellectual perception of potential harmonies sufficed^ 
however, for the delectation of the rational creatuyee 
appointed to enjoy them ; while, similarly, the intellectual 
apprehension of “ aspects” affected, primarily, the senthfent 
“ soul of the world," and, secondarily, through the varying 
moods thus impressed by the stars, the course of sublunary 
affairs. The third letter to Herwart is mainly filled, With 
details of Kepler's persevering efforts to complete pnd 
fortify the visionary analogy between astrological aspects 
and musical intervals. 

Vet even here, in this region of intangible speculation, 
his innate respect for facts did not desert him. What 
autobiographical details he left, we owe to his desire to 
compare his life as it was with what, astralogically, it 
ought to have been. And the first of the present letters 
contains a highly curious little bit of self-study, illustrative 
of the depressing effects of “ Saturn in sextilc with the Sun ” 
at the hour of nativity. Here is Kepler described by 
himself, cetat. twenty-seven. 

A body of no ample proportions, lean and scraggy ; a 
mind unaspiring, that is to say, burying itself in literary 
nooks and crannies, suspicious, timid, tending towards, 
and abiding in difficulties and knotty points ; manne^j,^ 
correspond. Sour and sharp flavours, the ctf a 

bone, the devouring of dry bread, form my gustatory 
delights; my keenest ambulatory joy is to traverse steep 
and rugged paths, to mount hills, to pierce my way across 
dense thorn-brakes. Pleasure in life other than in study 
I neither have nor desire; proffered, I reject. My 
fortune matches my tastes to a hair. Where others might 
abandon hope, 1 find access to achievement and fame. 
Vet not over spacious; for my advance is continually 
checked, and my circumstances change without mending. 
All mv efforts have hitherto met with strenuous resist¬ 
ance.' It may be that social sympathy will ever be 
denied me wliile J irritate mankind by advocating the 
movement of the earth, while 

“ tnnti ponclerL C)rl)em 
Obnixfl ccrvice cito per sidera lapsu 
Incito, tcrricoltiin contra nitente aenatu," 

A. M. Cl-ERKE 


UPLAND AND MEADOW 

Upland and Metxdow^ a Poaetquissings Chronicle- By 
Charles C, Abbott, M.D. (London : Sampson Low^ 
Marston, Searle, and Rivington, 1886.) 

'T^HIS is a very pleasantly written book by an author 
A who may be justly regarded as a kind of American 
Gilbert White. We may as well inform our readers at 
once that the district of which the natural history is 
herein chronicled is situated by a little stream which 
empties itself into the River Delaware, and that the 
name, which will appear to English readers someWbiit 
difficult of pronunciation, is of Indian origin. There are 
fourteen chapters in the work, and an index is ip 
be strongly commended for its completehess. It is really 
a most important feature in a book of this kind to have a 
good index, and in insisting upon this neceasity we are 
intentionally paying a complhnentary tribute Ae 
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author^ brecausfi there is a large amount of valuable 
enervation which readers should have occasion to refer 
to after the first perusal of the work, but which would be 
lost without such an index, owing to the necessarily dis¬ 
jointed mode of treatment entailed by an adherence to 
seasonal records. We need only refer to the early editions 
of Kitby and Spence’s “ Introduction to Entomology ” as 
an example of a work containing a large collection of 
(kcts and observations rendered almost useless for want 
of an index. 

Dr. Abbott is evidently a close observer, and English 
naturalists will derive both pleasure and profit by a perusal 
of his chronicle, It is rather to be regretted that he has 
confined himself so much in the text to the local trivial 
names of the animals and plants of his district It places 
English readers at a disadvantage, for example, to have 
to turn to the index each time a species is mentioned in 
order to find out what is referred to under such names as 
‘‘grakles/’ “quaker-girls,” *‘quahog,'’ or ** scuttle-bug.” 
But this is, after all, a matter of small importance, 
because the scientific names will be found in the index, 
and the criticism is made only on behalf of that large 
circle of readers in the old country which the work ought 
to attract, and to which it appeals through its English 
publishers. 

The author’s strong point appears to be ornithology, 
but his sympathies are fairly distributed, and his observa¬ 
tions are recorded in a pleasant, chatty style which is sure 
to be attractive to general readers ;— 

To realise what a wealth of animal and vegetable life 
is ever at hand for him who chooses to study it, let a 
specialist visit you for a few days. Do not have more 
than one at a time, or you may be bewildered by their 
enthusiasm. 

I have had them come in turn—botanists, concholo- 
gists, microicopists, and even archriiologi’.ts. What an 
array of names to strike terror to the breasts of the 
timid; yet they were all human, and talked plain 
English, and, better than all, were both instructive and 
amusing.” 

As a specimen of the author s style we give the 
following from Chapter IL, entitled Poaetquissings in 
Winter.” 

In order to carry on observations without frightening 
the denizens of the creek, the author was in the habit of 
lying down upon the ice, covered over with a blanket so 
as to be able to see into the frozen depths. The terres¬ 
trial life soon became accustomed to his presence, and at 
length became inquisitive. “ This was amusingly illus¬ 
trated in one instance by a weasel, in crossing the creek 
on the ice, stopping to investigate the peculiar something 
lying in its path. Peering under the blanket, it either 
heard my blood circulating or smelled it. At all events 
it gave my ankle a nip which brought me quickly to my 
feet, and sent the bloodthirsty wretch scudding over the 
ice with marveUous rapidity. How the crows laughed 1 
I had noticed a fiock of these birds when I went to the 
creek, and had been wondering if their incessant cawing 
was not a discussion of my curious movements. They 
wejW, possibly, disposed to think me a trap laid for them, 
b^i were aatonUhed or amused at my sudden regaining 
of the perpendicular when the weasel offered to invOstl- 
Sfate the 

tp third Cold and Heat,** will be 


found a good collection of observations and experimenls 
bearing on the subject of instinct, with special reference 
to the nesting of birds. Whether the author’s views on 
this much-vexed question will command assent we cannot 
undertake to say, but whether we differ from his conclu¬ 
sions or not, his experiments arc certainly worthy of 
serious consideration. Among these we have a series of 
experiments with a chromo-picture of a cat, with a 
mirror, and with coloured yarns, the latter having for 
their object the testing of the sense of colour. In the 
case of a Baltimore oriole in course of building its nest, a 
decided choice was exerted—red, yellow, purple, and 
green yarns having been refused, and gray only selected, 
till the nest was nearly finished, when a few of tlie purple 
strands were used. Other amusing experiments on the 
transference of eggs are described in this same chapter. 

With reference to the subject of migration the author 
states in Chapter IV., on Marsh Wrens,” that ** temper¬ 
ature and migration, are largely coincident, but cannot be 
considered as cause and effect.” He further adds that 
certain rules respecting the habits of American birds 
which had been rcg.irdcd by previous observers as fixed 
and invariable, are quite variable if observations are only 
continued over a sufficiently long period of time. ‘^The 
results of a single year will have but little bearing upon 
the regularity or want of it in a bird’s movements. The 
observations of the same person in the same locality 
must extend over at least a decade before it is safe to 
arrive at any general conclusions.” We commend this 
passage to the members of our county field clubs who 
are in want of material for observation. 

Space will not permit us to make any lengthy extracts 
from the book, but wc cannot refrain from calling the 
attention of the bird-destroyers of this country to the 
admirable apology ” for the grakle (Qu/si^a/us versiMor) 
which the author makes in the fifth chapter. These birds 
were formerly regarded as enemies to agriculture, owing 
to their habit of feeding upon ripe grain, which led to 
their being dubbed by the unpopular name of ** maize 
thieves.” But, according to Dr. Abbott’s observations, it 
is at least doubtful whether, on the whole, man does not 
profit more by the existence of these birds than is lost by 
the attack upon the grain. To get an idea of the amount 
of insect food consumed by a pair with five young, he ob¬ 
served the birds for two hours (10 to ri a.m. and 2 to 3 
p.m.), during which time thirteen trips were made by each 
bird, each returning with an insect every time. The 
young thus got a ** square meal” at least every ten 
minutes. The feeding goes on for ten hours per diem till 
the young are twenty-five days old, when they leave the 
nest, sothat during this period each young bird has been 
supplied with 1300 insects, or 6500 altogether. The eleven 
nests in the colony under observation were supplied, 
therefore, with 71,500 insects, and as seven pairs in the 
colony raised second broods, a further supply of about 
insects was requisitioned,” thus bringing up the 
total number consumed by one colony of birds to the 
enormous total of 117,000, or, including the food of the 
parent birds, about 150,000 “forms of insect life de¬ 
stroyed, all of which would have proved more or less 
destructive to the growing crops." We hope that the 
legson taught by this observation will not be lost upon 
those who fail to see in persecution by birds a sufificient 
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caune 'for the marvellausly perfect cases of adaptive 
resemblance so common among insects. 

Ajirbpos of the extermination of plants^ Dr. Abbott 
remarks (p4 41} with respect to the witch-haxel {Hama- 
melis virginicet ):—“ Bent twigs of this plant are still 
used by the 'gifted' to find water, lost farming tools, 
and, by one enthusi&st, Indian graves. The faithful still 
claim it as efficacious, and he who doubts is sneered at if 
he expresses his opinion. All that the rambler can ask is 
that the plant be not exterminated, and that the fools 
may be.” We may perhaps echo this sentiment on this 
side of the Atlantic without offence to the members of 
“Primrose” or any other floral “Leagues.” A protest 
against the extermination of rare plants by “ dealers ” 
was circulated by the Corresponding Societies Committee 
of the British Association last year. 

We have given a sufficient idea of this work to commend 
it to the notice of English naturalists, and we may remark 
in conclusion that, although the animals and plants 
referred to arc not familiar to the ramblers by our own 
streams, the sparkling anecdotal style will cause the 
volume to be enjoyed by all, whether trained observers or 
casual country wanderers, and the spirit in which the 
author goes forth into the fields and woods or saunters by 
his favourite “ Poaetquissings ” may be well imitated by 
the numerous field naturalists now being called into 
activity by the widely-spread establishment of local 
societies. “He who has this interest in the life about 
him can never be lonely, wander wheresoever he will, nor I 
return from a contemplative ramble other than a wiser | 
and happier man.” R. M. 

LETTERS TO THE EDITOR 

[TAe EStor dots not hold himstlf responsible for opinions ex^ 
pressed by kis comspondmU. Neither can he undertake to 
r^urUy or to correspond 7 oUh the writers of rejected manu¬ 
scripts, No notice is taken of anemymous communications, 

[ The Editor urgently requests earrespmdtnts to keep their letters 
as thori as posHhIe, The pmsure m his space is so great 
that it is impossible otherwise to insure the appearance etfcn 
of communications coniaining interesting and novel facts.'I 

On Refractometers 

I OBSERVE that in your issue of June 17 (p. 157) there is an 
article by Mr, Gordon Thompson on ‘*'lhe Determination of 
the Index of Refraction of a Fluid by Means of the Microscope.” 
The method there described was, I believe, first proposed by 
the Duke de Chaulnes in 1767 j and in 1876 was suggested by 
Dr. Royston Pigott in connection with his refractometer. It was 
ctnployed in 1878 by Dr. Sorby for recognising the minerals in 
thin slices of rocks ; and in 1884 by Dr. Bleekrode in determin¬ 
ing the refraction of liquefied gases (/Vvr. Royal Society, vol. 
Xxxvii. p. 343). In these two instances the ordinary method 
was unavailable. The proposed method has not been much 
used owing to the fact that the index of refraction cannot be at 
all depentfed upon beyond the third place of decimals. 

Mr. Thompson considerably exaggerates the difficulty of the 
usual method by means of a hollow prism t the angle of the 
prism may be determined once for all ; the position of minimum 
deviation presents no difficulty ; and the use of monochpomatic 
light is unnece^saty. Indeed it would be objectionable, as it 
would prevent the determination of the di^rsive power, which 
is often of equal importance with the refractive power of the 
substance. In my own experiments I have often taken ohserva- 
rions both of tlie refraction and dispersion of five or six liquids 
during the course of an hour, including the cleaning of the prisUa 
between each. 

The suggested method seems scarcely to admit of determining 
the lempSature of the drop with any accuracy, which is an im¬ 
portant matter where liquids are concerned. It may, however, 


" ' ' ' ' , 

doubtless he employed ty tfadie who have a good,;eMO|idaQiQ|^ 
where wat accural it not required. ^ , j 

Thm is an infitrument colled Abbe's reftactometer^, jwbivh J 
have recently used for prellmhiBrFy determinatkms, and I tind ft 
gives accurate results to the third jdace of decimaltn Xt w 
founded m the principle of total reflection. It reqt^e# idffo 
onlv a drop of the liquid, and as the index of line D is re^ 
without any calculation a complete detemunation can be made 
in a minute or two. There is also an arrangement by which the 
dispersion D to F con be observed and calculated, but 1 do not 
fine that this is accurate enough to be of much service. The 
instrument is to be obtained of Carl Zeiss of Jena. 

17, Pembridge Square, June 26 J. H. Gxj^DfrTONE 


Luminoua Boreal Clouda 

During the past two or three years what appears to the 
writer a distinct class of luminous night clouds in the north aky 
have occupied his attention. They have probably not escaped 
more competent observers, and been perhaps referred to simple 
auroral phenomena, thus escaping discussion. A very marked 
example was visible here the night before last (aand iiwt,), of 
which inclosed is an illustration from a sketch at the moment* 

I may premise the sky was generally clear, stars bright, tem¬ 
perature very low, and wind strong (N.B.) from north-west—a 
direction maintained for the past two days. Only a slight degree 
of illumination was imparted to the clouds by a low moon in tlie 
south-east, near last quarter. Some light cirrus ‘*scud," high 
up, conformed to direction of wind. 

Above and behind a dark but very limited bank of strato- 
cumulus, a luminous cloudlet of brilliant pearly lustre appeared, 
iijt concurrent exactly with either the magnetic or true men 
dians, in altitude from 5^' to 10® from the horizon, and for 7® in 
horizontal arc. Its shape, character, and position littk varied 
during observation from 11.30 p.m. to 2 a.m. The »^ir&ture in 
this case (only partially realised in the sketch) was ifriated, the 
“strike” of main streaks being north-east and, south-west. 
Transverse bars of luminosity conformed closely te the direction 
of the cirrus clouds above, and of the wind. On the three or 
four other occasions of such observations these luminous cloud¬ 
lets have been devoid of structure, but in every case they have 
presented, as in this, an opaque j>early lustre, with definite 
outline. 

Of an entirely different type to the eye are the suddep, diffuse, 
variable, and transient transparencies of aurora;. Avoiding pre¬ 
mature discussion, one cannot but suspect the former occur in 
much lower and less rare sky-tracts probably than the Utter, 
with a possible frictional factor in their development} and might 
be distinguished as nub> culcc borealrs if accorded a special place 
on further obseivation. The temperature haa been keeping low, 
and sunset after-glows have in some degree reappeared during 
the past week ; e.si)ccU!Iy gorgeous being the cloud-tints at sun¬ 
set of the 22nd inst. D. J* Ro^AN 

Dundrum, co. Dublin, June 24 


Ampere's Rule 

With regard to Ampere's rule I should be glad to know what 
is the general experience of actual teachers ? 

1 have taught electricity to Ims for four years, and when at 
Rugby 1 learned the subject for I think two years. My experi¬ 
ence has been that “ Ami^re's nile ” is isfV confusing ; and 4s a 
teacher 1 find it best to give both this rule and me “scrOw- 
motion ” rule. 1 see that Mr« Camming gives both, on p. 222 
of his book. W. L. 

The College, Cheltenham 

As Prof, Uaehne (NaturA, June 24, p. 168) has called 
attention again to the treatment of Ampere's rille .Ih'my 
“Klectriciiy Treated Experimentally,” pernaps yon will allow 
me to point out that the rule given by Ampere i« quot^ his- 
torkaliy only, and for it is substituted a rule, dtte^ t to 

Clerk-Maxwell, Which seem^ to me preferable io eitW th« 
original rule of Ampht, or to that quoted by Pirof. Bwrtne, 
namely, that the movement of a north pole Is Hght-haniM' to 
the direction of the ounent. That is to tf vve |ts|Ufn4 
right-handed screw to he propelled along the eftrinoir 
pole will move in the diracrion of the tww mwAes q|f;4he ^ 
wrist in propelling it; and vice versd^ If the north pole move in 
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the of propiU^OD, the canrent orviiig it will be in* the 

el twtet in the mtudes of the^mt« In treating the 
tnoveih^t of a conductor carryinff a current In the numetic 
fiddf 1 hate wed a rule identiou m character with Am]^re*i, 
and that tvaa probably the rule to which J. T. referred in his 
crltlqueyOaiMyrthat a hgure swimming in the current and looking 
along Ihtes of force Is carried to his left. I ^ould be glad 
to find a role at once as complete and more simple, although 
after a pret^ wide experience, not always with the very br^htest 
of jntmta, I have not been sorely pressed with the dimculty 
I, T- 0* aeems to have felt> All the required attitudes are pretty 
familiar to a boy who is accustomed to diving in the water and 
awhaming on his front, side, or back. L. CuMMittc 


The following version of Ampwc’s Rule is one which I com¬ 
municated some time ago to a few friends, but it did not appear 
to me to be expressed in language sufficiently grave to justify its 
publication. Still, as the Rule is a simple and useful one, your 
readers, in general, may be disposed to overlook its levity. 

Ehraw the three well-known Hamiltonian vectors, i, j, k. 
After i put induction), after j put (ump), and after k put (urrent). 
Then the figure explains the action ot magnetic induction on an 
electric current. The figure in fact asserts that i(ndaction) in i 
makes k(uTrent} in k to j(ump) along j. 

k(urrrnt) 



i(Qduotiun) 

Of course the same figure gives the direction (according to the 
Law of Lenz) of the current generated by a motion (r.r. a jump) 
of a conductor in a given direction in a magnetic field in which 
the direction of the induction is given. 

R.I.E. College, Cooper's Hill George M. MtNCHiN 


An Earthquake Invention 

In my letter to Nature, vol. xxxiii. p. 438, I clearly showed 
that the supijosition of Mr. D. A. Stevenson and Prof. Piazzi 
Smyth that 1 hadendeavoured to claim the aseismatiejointof Mr. 
O, Stevenson was due to their imperfect acquaintance with seismo- 
logical literature. 1 certainly intercalated a nott about ascis- 
matic structures in a report to the British Association on earth¬ 
quake phenomena in general, without mentioning Mr. Stevenson's 
name. 

Plt€viws to this, when specially speaking or writing upon 
aseismic slnictnres, I have rtpMiedly refcrretl to the work of Mr. 
D, Stevenson. Such references were quoted. Under the cir¬ 
cumstances I asked Messrs. Stevenson and Smyth to distinctly 
state whether they still considered themselves justified in con¬ 
tinuing their accusations. If this point was overlooked the dis- 
cuhIcu might be considered as at an end, Mr. A. Steven- 
■cm has replied, but the question at issue kas been distinctly 
vol. xxxiii. p. 534). 

I deeply regret that Messrs. Stevenson and Smyth should 
•How a ^cusnon to terminate in such a manner. 

Tokio, May 23 John Milne 

[This must now close. —Ed. Nature.] 


Pcoleaaor Kewcomb's Determination of the Velocity of 
Light 

I HASTftfi to oorrect an error which has crept into my 
acoouHU in laet week’s NAtURK^. 171) of Prof. Newcomb's 
mestatiteg of the velocity of Ught. Ihe arrangement employed by 
Eodcavilt in rS62 waa mt that adopted by Newcomb, and itlus- 
In 1.^ hm that sketched in F^. x In ether words, he 
hk lens between the Kvolving and fixed mirvurs, HU 
^pau^ U deserftied in maAa* U Iv. p. 703, where 

the wneHy of the i^ting mirrof U stated to have nw 4^ 


revolutions a second, mid the total length of path between the 
mirrors 30 metres. A. M. Clerkb 

June 28 

Solar Halo luad Sun Pillar seen on June 5, t886 

When approaching the Observatory, about 6.45 p.m., ray 
attention was drawn to portions of a solar halo, which appeared 
os in Fig. 1. 



HORiZdN 

Kin. I.—A, very bright; c, fainter : d, very faitiL 

This remained visible until after 7 p.m,, and nothing more 
was seen before 7.30 p.m. When looking out at 7.40 p.m. 
G.M.T., I noticed something unusual, and came at once to the 
conclusion that it was a solar pillar, and made a sketch in a 
note book and the following remarks:— 


A 



Hontzw 

Fig, a. 


The shadetl part in the foregoing, other than the halo, pillar, 
and stratus cloud, represents cirrus. 

The pillar apparently rose from the sun, which—when I 
looked out at 7,40—bad just gone below the lop of some dark 
.stratus cloud, directly to the upper part of the halo marked A. 
It was not more than xo'' high at the brightest, but quite as 
much, as I estimated it to reach nearly half-way to the portion of 
the halo A, and the width four limes the diameter of the sun. 
The lower part of the pillar was well defined and of a golden 
colour ; as it approached the halo it gradually became fainter, 
and was then lost in the cirrus cloud. The upper part was some¬ 
what wider; perhaps this was due to the greater amount of cloud 
there, which diffus^ the light. 

At 7*55G.M,T, all portions of the halo had gone except a 
small piece at A, and the pillar was fainter, but still quite 
visible. At 8‘3 the halo and pillar had disappeared. 'I'h. sun 
set at 8*14 p.m. 

An ordinary halo (22J”) was visible, more or less bright and 
complete nearly from sunrbe to sunset. 

1 could not fix the position of the pillar by stars, none near 
being visible. TTie sketch was nude at the time from a window 
of the Ubritry of the Observatory, 

That seen here on 1883 April 6, by Mr. W. A. Robinsion, 
was about 15 minutes afUr iRn.set; this observation was 30 
minutes before. The tin\^ Rt which the pillar wax v.sible on the 
former date was gi^ 1^ nearly ^11 your. corre3i7Dndents 
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iS^^to4S m. afier $un<iet, and in most cases in a doudkss 
} but tnat on 1886 June 5 was the reverse in both points. 
Some notes will be found in Nature, 1883, April and May, for 
the pilW observed in that year. That seen, here partly 
resembles Fte .4, Plate III. in Symonis Ma^asitae, 

1871. F. A, Bellamy 

RadclifTe Observatory, Oxford, Juno 21 


The 


iSnemiea 


of the Frog 


When living at Mackay, Queensland, I frequently observed 
that the common house-frogs cte^'uUa) were injured in the 
hinibliiiibs, and on several occasions 1 wo^d hear them croaking 
in pain ; hut on arrival all I saw would be a wretched exhausted 
frog weakly hopping away with a wound in the hind*leg, from 
which the blood would be oozing. Later on I found that rats 
attack the frogs- The rats catch the frog by the hind-leg, and 
apparently suck the wound they cause, then let the frog crawl 
away, attack it and suck it again, and so on until the rat has 
had enough. I believe the rats suck the blood, >>ecau.sc 1 was 
never able to discover a frog so attacked on which the flesh had 
been destroyed. 

Mr. W. P. Fletcher, a well-known local naturalist, once gave 
me the following account of a mantis attacking a frog. It was 
in the autumn of 1877, at Rockhampton, Queensland, lie was 
“ attracted by hearing the noise of a frog in distress, in the 
daytime, in some garden-shrubs about 6 feet high ; he went 
to see the cause, and found a green frog about 2 indies long. 
A green mantis about 5 inches long, with one daw had hold of 
it across the neck, so that the frog could not move, and the 
ipaotU was chewing, an I did chew off, the hind-Ieg, the blood 
flowing profu cly.’^ He called Mrs. Fletcher to see them, and 
then destroyed the mantis, whereon the frog crawled away. 

At Lake Elphinstone {100 miles from Mackay) I once found 
a small frog {H. rubelh) in the hovise in a very exbauste^l con¬ 
dition ; on examination I found a large leech on it'i tongue. 
This specimen, with the leech attached, 1 gave to Mr. Boulcnger 
at the British Museum, where it can be seen. 

At Mackay the chief enemies of the frogs appeared to be the 
snakes and the AgamidtJe. H. Ling Koth 


Chronology of Elasticians 

In forming a chronological list of writers on elasticity I 
have been unable to ascertain the following dates, which I 
should be much obliged if any of your readers would kindly 
supply: Mariotte (w/ prh de Dijon vtrs 1620, Marie). Is 
nothing more definite known as to the dale of his birth ? 




F. E, Neumann ... 

W. Weber . 

Eaton Hodgkinson 
S. Haughton 
J. H. Jellett 

Univer?(ity College, London, June 27 


Death years. 


Birth years. 

Karl Pearson 


SOLAR METEOROLOGY^ 

S I G. TACC HIN rs detailed report on the various phases 
of solar activity during the year 1884 deserves, as 
might be expected from the reputation of its authc^, most 
careful attention. Exceptionally fine weather pet^^ltted 
observations of sunspots and faculae to be made at the 
^ollegio Romano on 307 out of the 365 days, so that the 
materials accumulated were more than usually abundant. 
We are thus particularly-well informed regarding the 
sympjtoms attending the protracted maximum which 
culminated in F'ebruary 1884. 

This is the more fortunate as that maximum was 
distinguished by features of special interest. It was 
delayed considerably beyond the usual term, the interval 
from the maximum of 1870 being no less than 13*4 in lieu 
of the normal in years. And to this delay corresptpnded 
a greatly reduced intensity, in accordance with the law by 
which the undulations of the curve representing spot- 

*■ *’ M«t«drologia SoUre." Koto di P. Tocohini. Kstratio 

IVtfte 3. 1884. (Roma; Ttpognfia MstaseAtte, 


frequency are low in prpjMrdon as 
maximum of 1884* nccwdfii^gJyj Wias by much tbe 
which bad occurred alneo 1830^ It was ^orjwwer a 
hesitating—it might almost be called an aborti 
mum. Some unsown cause apparently ihteriemd with 
its due and punctual development. Partial antidp^torv 
outbreaks betrayed the tendency, continuaHy repressM^ 
to complete the cycle at the regular epoch, and with the 
regular expenditure of energy. Now pertiirbation-^of 
whatever nature—Is always instructive; hence Sigdw 
Tacchini*s laborious statistical results acquite adddl 
significance. 

They have been gathered along several closely connected 
lines of research. The various classes of solar surfat^e- 
phenomena—spots, facula*, prominences, metallic erup¬ 
tions—have been studied apart, and the several resulting 
inferences as to the progress of solar disturbance subse¬ 
quently confronted. The trifiing di5crej3ancies thus 
revealed show the tnutuaJ dependence 01 no twq such 
species of commotion to be absolute. Each swells or 
subsides on the whole without immediate or invariable 
reference to any other, although under the obvious control 
of some common underlying cause. 

Sunspot activity received a notable accession in the 
beginning of October 1883, the phase of excitement 
reaching its acme in the following February,^ and per¬ 
sisting until the end of May. Since then, some slight 
oscillations notwithstanding, it has continually declined. 
The sun was not, however, observed at Rome to be free 
from spots on a single day in 1884. The maximum for 
prominences occured in March, and they continued ex¬ 
ceptionally numerous down to the end of October, In all, 
2714 were delineated ^nd described in 242 obseri^ations 
with the spectroscope, being at the average rate of 11*22 
per diem. Sixty metallic eruptions, observed on the 
same occasions, gave a mean diurnal frequency of 0*248 
as against 0*171 far 1883. 7 'he richest crop was collected 
ill November 18S4, during which month ten eruptions 
were recorded in sixteen observations. The development 
of facula; deviated so markedly from that of spots that 
their respective fluctuations were at times even inverted.. 
It should also be noted that the mean area per spot in 
1884 was of little more than half its value in the preced¬ 
ing year, and that the magnetic instruments at Rome 
remainea throughout comparatively calm 

Much valuable information is afforded by Signor 
Tacchini’s careful inquiries as to the distribution on the 
sun’s surface of tlic different orders of solar phenomjena. 
All these showed, during 1884, a conspicuous prevalence of 
activity in the southern hemisphere; and the inequality-^ 
as appears from a note by the same author presented to the 
Rcale Accaderaia dei Lincei, March 7, i8^—became$tBl 
more striking in the ensuing year. No spot was observed: 
in either hemisphere during 1884 at more than 20* from 
the equator ; nor on the northern side, during the lati^r 
half 01 the year, at above 20^. With this contraction of 
the spotted zone coincided a close approach to tho equator 
of the parallel of maximum frequency ; and the ususd 
equatorial minimum was both in 1884 and i88j| very 
imperfectly maintained. 

Prominences were plentifully distributed between 60® 
north and 50*^ south latitude, with maxima between ad® 
and 30^ As during the spot-maximum of 1870, tlicy 
showed no disposition to avoid the vicinity of tlxe 
equator; while m 1881, 4 nd 1882, the equatorial 

minimum of prominences was vCry marked, and remain^ 
perceptible in 1883. Although some rare instaodes of 
metallic eruptions were detected in high northern ladtu^ee^ 
they affected chiefly a aone bounded by parallels. ^ 
Facui« occurred predominantly In the satne 
nowhere appeared in latiiudas above 50®. -On tBo 
a concentration towards the equator of the 
phenbmena was ini^t M thimfi tb 
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cprr^&potidw^th ^ i^rwre advanced Btage of the spot^cycle 
indicat;^ by numerical data alone. 

Sipfibm: Tacchlni concludes his metndir with a survey of 
vidsytudes df spot*formation during eight years— 
flfom jfanuwy i, 1877, to December 31,1884. The results 
are graphically exhibited in a set of curves variously 
derived. No. i is constructed from the daily numbers of 
spots with their accompanying pores; No. 2 from the 
record of spots alone; No. 3 snows the frequency of 
grbupi ; No. 4 fallows the fluctuations of spotted area; 
No. 5 those of facuiar extension. All the first four methods 
agree in fixing the absolute minimum in March 1879; 
Nos I, 2, and 3 display secondary maxima in September 
iSSO; March and July 1881, and March 1882; the absolute 
maximum was reached, judging by the statistics of spots 
and groups (curves 2 and 3) in February 1884; but in 
November 1883, according to those of spots with pores, 
and spotted area (curves i and 4). It is noticeable that 
the preliminary maxima are largely exaggerated in pro¬ 
portion to the true maximum, when pores are admitted 
into the account with spots ; while the curve resulting from 
the simple enumeration of groups is very slightly indented. 
This last method is regarded by our author as that which 
should invariably be followed when recent have to be 
compared with ancient records of sunspots ; but no system 
of observation with the eye can any longer compete with 
the simpler and surer one of photographic registration. 

The curve of facuiar extension for 7877-84 is some¬ 
what anomalous. It touched its lowest point in Novem¬ 
ber 1878, five months previous to the spot-minimum, then 
^rang up to an absolute maximum in October 1880. 
This was followed by a secondary but very considerable 
rise in September 1881, after which, during two years, a 
tolerably high average level was maintained. The 
definitive decline which set in in September 1883 
was only partially arrested in May 1884. The coincidence 
between the maximum of facuke in September 1880, and 
a large and abnipt increase in the formation of pores, 
just a month earlier, should not be overlooked. It is also 
remarkable that a m:iximum of prominences, but slightly 
inferior to that of 1884, occurred in 1881. 

The condition of the sun in 7885 is epitomised in the 
note by Signer Tacchini already referred to. That year 
was, in his opinion, distinguished as one of continued 
agitation by the persistent abundance of its various 
symptoms in the neighbourhood of the equator. A zone 
of 40“ north and south covered all tlie spots, and (save 
one example of each kind) all the faculie and metallic 
eruptions observed. The tranquil or 'Miydrogenic 
description of prominences, on the other hand, figured 
indifferently in all latitudes. Their general equality of 
diflfusion was but slightly infringed by a southern prepon¬ 
derance *, while the frequency in the same hemisphere of 
spots, faculm, and eruptions was, in each class, almost 
oiouble that of its northern occurrence. The altcrnatii^ 
activity of the solar hemispheres, thus exemplified in 
one of its most conspicuous phases, is one of the many 
etiigmatica! features of solar disturbance. 


SEISMOLOGY IN JAPAN^ 

■pOUNDED only in 1879, the Seismological Society 
* of Japan is already able to point to a good record 
aecomplished work. The Society was happy in the 
time and the place of its birth. No home could be 
tuore fitted to nurse the enthusiasm of the seismologist 
tkan dbe whose foundations are shaken, on the average, a 
dtde bftoer than once a week. One may takft a rather 
i|itere$t in other natural phenomena, but, 
k fostft, ah earthouake certainly commands undi- 
And the Society came into being just 
when a few eoaloue investigators were striving who should 
^ 'if tfwt SdiHMlegieka df JiiiMoir vdL vMl <TdWo : I 




be first to solve the problem of obtaining an accurate 
record of how the ground moves in an earthquake. Lord 
Byron has described a thunderstorm in the Alp* as the 
joy of the hills ‘‘ o’er a young earthquake’s birth ; ” but 
the Joy of the hills, if more loudly expressed, was nothing 
like so deep as the joy with which the inventor of a new 
“ earthquake machine ” felt the first convulsion that came 
to test its powers. In these congenial conditions it is not 
surprising that the Society’s early volumes record the 
history of what is nothing less than a new departure in 
observational seismology. Of late the Society has suffered 
by the removal from Japan of some of its more active 
members ; but this latest volume of its lyamaciioHs gives 
satisfactory evidence that, while it has not yet lost all its 
foreign supporters, some of the Japanese themielves are 
ready to step forward and continue the work. So long 
as Prof. Milne remains, the Society will not lack material 
for publication ; the present volume, like many of its 
predecessors, is largely the work of his pen. 

The first paper, on “ Seismic Experiments,'^ is by Mr. 
Milne, and contains an account of eight scries of experi¬ 
ments on artificial earthquakes, as well as some labora¬ 
tory work. Part of this work was done in conjunction 
with Mr. T, Gray, and much of it has already been 
described in other papers. The vibrations of the ground 
were produced in some instances by letting fall heavy 
weights, in others by the use of dynamite. Several 
observing-stations were selected, at various distances 
from the source of disturbance, and generally in ortC 
straight line with it. At these stations seismographs of 
various kinds were placed, and Prof. Milne seems to 
have preferred the horizontal pendulum seismograph of 
the present writer as an instrument for recording sepa¬ 
rately two rectangular components of the horiibntttl 
motion of the ground. By placing the pair of pendulums 
so that one recorded vibrations in the direction of the line 
joining the station with the source, while the other 
recorded vibrations at right angles to this, Prof. Milne 
was able to separate without difficulty the normal from 
the transverse constituents of the disturbance, and to see 
the normal vibrations arrive sooner than the transverse 
vibrations at each station, as the theory of waves in elastic 
solids requires. In this instrument the two components 
of horizontal motion are separately recorded on a moving 
plate of smoked glass. .Another instrument was used 
to record the whole horizontal movement on a fixed 
plate, and, as might be expected, the diagrams it 
gave showed first a movement in the line of the source, 
quickly followed by a confused wriggle of vibrations in 
all azimuths. By telegraphically connecting the moving 
plates of the horizontal pendulum seismographs, Prof 
Milne endeavoured to determine the interval of time 
between the arrival of the disturbance at successive sta¬ 
tions, and so to infer the velocity of transit. From the 
results he has concluded that the velocity decreases as 
the disturbance travels away from the origin, but the 
figures on which this conclusion is based seem to the 
present writer to furnish very insufficient evidenc^i. In 
one scries of experiments there is, in the average of three 
pairs of observations, a loss of about 6 per cent, in the 
velocity between the second and third stations as com¬ 
pared with the velocity between the first and second 
stations ; but, when we examine the individual observa¬ 
tions, we find in one case a gain of velocity amounting 
to 14 per cent. And, on turning to what H apparently 
the most complete series of automatically-recorded dia¬ 
grams (which are reproduced in lithographed plates), it is 
clear that the time-intervals cannot have been measured 
with the precision necessary to establish this result, still 
less to justify the further conclusion that the velocities of 
nom^al and transverse waves become more nearly 
as the disturbance spreads. The velocity of traiisit i*, ift 
facL a term of very vague meaning, unless we can follow 
an jndividtial wave along its course. As Mr* Hiltie’s 
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own oliseirvations show, the shodk loses much of its 
individudky as it ttavels further from the source^ It 
becomes more and more preceded by a vanguard of 
small waves, and, for this reason, seismoscopes of diffetv 
ent degrees of sensibility vrill differ in the time at which 
they dironicle the arrival of the group. Mr. Milne's 
results, as summarised by him at the end of the paper, 
ajfe too numerous to be taken up in detail. The assiduity 
with which he has pi!hsued these experiments deserves 
the greatest praise, especially as the experiments them* 
selves ore of a very high order of difficulty. It is perhaps 
to be regretted that Mr. Milne has not given his attention 
more to perfecting a single series than to multiplying 
results which, as he himself remarks, are often “most 
discordant.” Seismographs will not tell the truth unless 
they are very well made and very carefully tended. Some 
of the jagged outlines of the curves are much more likely to 
be due to friction and shakiness and want of rigidity in the 
instruments than to any characteristic in the motion of 
the ground; and unless the lithographer has done Mr. 
Milne a serious injustice, there are cases where the 

g round suffers a considerable displacement in a good 
eal less than no time. He has himself observed this in 
one instance, and ascribes it to what must (if his explana¬ 
tion be correct) be called a faulty mode of setting the 
seismographs. It is not impossible to get results free 
from these defects ; and a single really good set of dia¬ 
grams would do much to remove the uncertainty which 
now attaches to many of Mr. Milne’s results. 

Besides the experiments with artificial earthquakes, the 
paper describes a laboratory investigation of the sta¬ 
bility Of cylindrical columns standing on a platform which 
vibrates horizontally, and of the velocity of projection of 
detached* bodies. The projected bodies were balls, held 
in L-shaped notches at the top of a vertical wooden post; 
the post, bent slightly to begin with, was allowed to 
spring j the velocity of projection of the ball was deter¬ 
mined ftx)m its trajectory, while the greatest velocity of 
the post-head was measured by means of a revolving 
plate of smoked glass. The two agreed fairly well, and 
with a nearly frictionless ball supported in this manner 
no other result was to be expected. The late Mr. Mallet 
used to calculate the velocity of the ground’s motion from 
observation of the horizontal distance traversed by pro¬ 
jected bodies, but the velocity with which a body is 
projected depends too largely on the mode of support, 
and on the amount of adhesion between the body and the 
support, to allow the result to be, in general, of the 
slightest value. With regard to the overthrow of 
columns, it would seem that the author falls into the 
error of supposing that when the resultant force ^ot by 
compounding the weight of the column with its resistance 
to acceleration passes outside the base, the column will 
fall. But since the disturbing force is of short duration, 
all that necessarily happens in such a case is that the 
column will rock; whether it will fall or not is a question 
of much greater difficulty. 

The second paper is a note by Mr. S. Sekiya, “On 
Prof. Ewing's Duplex Pendulum Seismometer, with 
Earthquake Recorcls obtained by it ” The paper is a 
brief but very clearly written account of a form of the 
duplex pendulum seismogr^h designed by the present 
writer in 1883, and now in constant use under Mr. 
Sekiya's care. An earlier form of the instrunrent has 
already been described in Natore (voI, xxx. p. 152): 
the latest modification of it was exhibited to the British 
Association at Aberdeen, and will shortly be illus¬ 
trated ip this journal. Its function is to draw on a 
fixed plate a diagram of the ground's horizontal 

motion; the figures, which are generally of great com- 

J lexlty, arc ^vea by Mr. Sekiya for a number of recent 
apanese earthquakes. 

A short paper follows by Mr. E. Knipping^ “On the 
Meteoirolc^ of^span,“garnered from pbservatfons made 


at tiventy<'diksee stations during ^0 year 

tiona that the anniml variadon of temperamr^ 

year in Japan eras more than.double that of B^taub and. 

that changes of 14* C. or 15^ C. at one station in twmity- 

fbnr hours are not unftwoent in the spring and auttuon. 

A paper by Father F^aura, SJ„ of Maniliu describes 
the Cecchi seismograph—^an Instrument belonging so 
decidedly to the old school of seismolc^ that, by allow¬ 
ing its description to appear without criticism, me Sodiety 
at least shows its catholicity of spirit. 

Dr. Dubois contributes some notes on Che earthquuUces 
of Ischia, and refers to the effects—or rath^ absence 
effects—of the earthquakes in excavations there, in support 
of the fact that seismic shocks which do mu^ damage 
on the surface may pass unperceived at a certain distance 
beneath. 

The volume concludes with a catalogue of earthquakes 
registered in the meteorological observatory of Tokio by 
Palmieri's recording seismoscopes. The list for 18S4 
shows the respectable total of seventy distinct disturb¬ 
ances, and twenty-eight were registered in the first four 
months of 1885. J. A. Ewing 


RECEN 7 ' ADVANCES IN SANITARY SCIENCE 

“TTYGIENE/’ in the words of the late Professor 
Parkes, “ is the art of preserving health ; that is, 
of obtaining the most perfect action of body and mind 
during as long a period as is consistent with the laws of 
life. In other words, it aims at rendering growth mote 
perfect, decay less rapid, life more vigorous, death more 
remote.” The art of preserving health is correlative with 
the science of prevention of disease, since perfect health 
means the absence of disease and of tendencies to disease. 
Hygiene is thus the art of preserving health and the 
science of preventing disease ; and in taking into account 
recent advances in sanitary science we must cotisider 
recent acquisitions in our knowledge of the origin, causes, 
and spread of disease, more especially of those diseases 
known as “ preventable,'’ as well as the methods of 
improving the natural conditions or social relations 
surrounding us, which arc instrumental jn preserving 
health and counteracting disease. 

The etiological relations of all diseases are a subject of 
interest to the sanitarian, but those which have received 
the most attention of recent years, and in which the most 
striking advances of knowledge have either already been 
made, or are imminent in the near future, are perhaps 
Asiatic cholera, typhoid or enteric fever, dipmher^ 
and phthisis or tubercular disease of the lungs. The 
mode of origin and spread of Asiatic cholera has attracted 
great popular aiteniion, both on account of its possible 
introduction into this country from infected districts of 
the Continent, and from the alleged discovery by Koch of 
a Spirillum or comma-Bacillus asserted to be the specific 
cause of this terrible disease. The Report of the Govern¬ 
ment Commission consisting of Drs. Klein and Heneage 
Gibbes, who visited India in ib84 with the object ^ 
undertaking researches into the etiology of Asiatic 
cholera, has lately appeared, and in this Report the 
conclusions arrived at by Kot^ from his own reseatches 
are very directly traversed. This Report, too, has receive^ 
a very cordial support from a Committee coosistmg of 
many eminent physicians and physiologists, which was 
convened by the Secretary pf State for India for the 
purpose of taking it into conskleratloii, it must bb 
apparent, however, to any one who makes an inmatriai 
study of the literature of the subject, that, if, 
organism has not yet been proved to be the actual cause 
of the disease, it has been proved to diffiet from sU Otlihr 
organisms asserted to^be kkntical with 
that its growth in variews inkrient media is chaiwteriiStiiCi 
and serves to distingtdsh Ithrom Ail oriier Asfhr 

as CM]rknowled^htpiesent«meyid%#i&tMC^ 




tfmwtil ill AMlriiHit m«d^ alfordt as just a basis fcyr distinc- 
nd^ micl^rganisms as diiicreiice in microscopi- 

'«|)^Amnce or other morphological characteristicsc 
Kobh^ comma^Bacillus is therefore diagnostic of the 
^sehse; and this fact has now placed in the hands of 
nEie^oal men Uie power of at once recognising a true case 
of Asiatic cholera, the isolation of the organism from 
odiers in the dbolmic discharges and its cultivation in 
suitable media being alone needed. The results of Koch’s 
researc^s, whether fully accepted or not, have not affected, 
nor ore likely to anect, the measures on which reliance 
alone'tan be placed for the prevention of outbreaks and 
sptead of the disease. In the words of the Committee 
before alluded to, ^‘Sanitary measures in their true sense, 
and sanitary measures alone, arc the only trustworthy 
means to prevent outbreaks of the disease, and to restrain 
its spread and mitigate iu severity when it is prevalent 
Experience in Europe and in the East has shown that 
sanitary cordons and quarantine restrictions (under what¬ 
soever form) are not only useless as means for arresting 
the progress of cholera, but positively injurious.” 

The view that typhoid fever cannot arise de but 
is-always propagated by a specific contagion from a 
previous case of the disease, is steadily gaining ground, as 
the number of epidemics where the disease has been 
definitely traced to specifically polluted air or water 
increases. In many other cases, although the specific 
pollution has not been definitely proved, the probabilities 
in favour of such a view have been very great No 
micro-organism has yet been found which can lay claim to 
be regarded as the specific contagion of the disease, but 
we are in possession of so many facts concerning the 
mode of origin and spread of this disease, that any 
discovery of that nature would probably not greatly affect 
the measures now taken for its prevention. 

The etiology of diphtheria has lately received very 
careful study, but so far without the attainment of any 
results capable of exact formulation. It is not a disease 
invariabW dependent on insanitary conditions, such as 
typhoid fever is, but that such conditions favour its spread 
and severity is more than probable. The far greater 
comparative frequency of diphtheria in rural districts than 
in large towns in this country is well known, and has 
beeu attributed to the presence in the air of the latter of 
the products of coal combustion. This view appears the 
more probable seeing that Continental cities, where wood 
and not coal is chiefly used as fuel, enjoy no such 
comparative immunity from the disease. Excessive 
moisture in the air of a house, whether arising from 
defective construction of the walls or roof, or from a water- 
It^ged soil, are conditions very often associated with 
dipntherja. The fact also that the disease is most pre¬ 
valent in the damper seasons of the year, when vegetable 
ntatter is undergoing decay and fungus life is most active, 
fevours the theory that the specific contagium of this 
disease is a mould or fungus, which flourishes most 
strongly in a damp and smokeless air. It is a remarkable 
fact that diphtheria is sometimes associated with scarlet 
fever In one epidemic, the two diseases appearing to be 
interchangeable ; but this is a subject that requires further 
eluCidittfoti. The contagion of diphtheria is extremely 
perslateilt and long-lived, clinging with great pertinacity to 
infected articles, so that every article which is likely to 
have be^me contaminated requires very thorough disin- 
fectfon, pr^fentbly by heat. There can be no doubt that 
adiool attendanoe is ofien a chief factor in the propagation 
of ^ disease aimmgat children. 

Kodl'fl diseoyery of the Bacillus tuberculosU^ a roicro- 
otfiDfeiO now piwed to be the specific contagium of 
twmpikx dfeme in men and animals, has placed 
the category of contagious diseases. 
A pebjiMto or tendency^ whether hereditary or 

the germ to take 

^ butnaa lung, but the diat this 


idiosyncrasy can seldom be definitely recognised renders 
great caution necessary both on the part of members of a 
family in their association with a consumptive reUtion, 
and of hospital authorities in admitting into a general 
ward cases of tubercular disease, or of massing together 
into one institution patients in every stage of the disease. 
The Hacillus is constantly present in the sputum and 
probably in the breath of phthisical patients, and this 
points to the necessity of free ventilation of living and 
sleeping apartipents, and disinfection of soiled articles of 
clothing and furniture. The external conditions which, of 
all others, cause a predisposition to consumption arc, a 
damp subsoil, causing excess of moisture in the air, and 
the constant breathing of an atmosphere vitiated by human 
respiration. It has been asserted that tubercle can be 
propagated from animals to man by the consumption of 
diseased meat, or, in the case of the cow, from the milk of 
a tuberculous animal. Further proof is required before wc 
can accept such an hypothesis, but there is nothing 
improbable in such a mode of conveyance of the disease, 
especially in the case of children with a tubercular 
predisposition. 

Besides the diseases which we now know to have been 
propagated through the agency of milk—enteric fever, 
scarlet fever, diphtheria, (Sec, in which the introduction 
of the morbid matter is accidental, the milk serving only 
as a means for its conveyance and perhaps for its growth— 
there is a complaint fairly definite in chaiacter, which has 
been attributed to the consumption of the milk of cows 
suffering from foot-and-mouth disease. Here the morbid 
quality is inherent to the milk as taken from the cow, and 
is not due to an accidental introduction. 'Plic symptoms 
described in the epidemics recorded are fever, vesicular 
eruptions on the lips and in the throat and moutli, and 
enlargement of the glands of the neck. During the 
prevalence of foot-and-mouth disease, all milk taken by a 
nousehold should be boiled before consumption. In 
view of the many dangers which threaten us through the 
agency of milk, it would perhaps be advisable, especially 
where children are the chief consumers, that t >is precau¬ 
tion should be always adopted ; at least until the sanitary 
authorities in towns have the power of inspecting and 
controlling the farms and dairies in the country from 
which the chief part of the milk-supply is derived. 

The possibility of the transmission of the contagion of 
small-pox for considerable distances, not exceeding one 
mile, through the air, has been warmly supported. There 
arc many facts in favour of sucli a view, and its ^cat 
probability will be seen from the following considerations, 
The contagion is almost undoubtedly a micro-organism of 
the class Bacteria, but as it has not yet been isolated and 
identified, we are unaware if it is capable of spore-forma¬ 
tion or not.# The spores of Bacteria can resist external 
agencies—heat, cold, drying, and antiseptics—to a much 
greater extent than the fully formed organisms, and it is 
probable that those diseases in which the contagion 
remains dormant for long periods are transmitted through 
spores capable of existing for long periods outside Uie 
body. But in small-pox it is not necessary to rely upon 
spore-formation to support theories of aerial transmission, 
The contagion as given off from the body of the patient is 
inclosed in minute epithelial scales and dry pus accumula¬ 
tions, Here, protected from the air and from external 
destructive agencies, it may be wafted as a minute dust 
through the air, to descend at considerable distances. That 
the radius of infection from a small-pox hospital as a centre 
does not exceed a mile be due to the great dilution of 
the contagion as it is diffused through greater distances 
than a mile from its centre of origin, the hospital. The 
oWrvations of Dr. Miquel, at the observatory of Mont- 
souris near Paris, have shown the number and variety of 
solid particles which arc carried in the air, and the 
immense distances which some of them, as pollen and 
spores^ may be presumed to have travelled. An educate 
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pttblic opinion wifi soon, if it docs not already, tegard deaUtig an enonnouft and unoQfUrol^blt 

hospitals as possible centres of infection, and dilute sewage, must be obvipui The surface of 

wiH insist on their removal outside inhabited areas* towns, are certainly not di?ah, but where stred^ are 

lUe compulsory notification of infectious diseases to e^cicntly scavenged they are free from taiot of 
Itaftitary authorities, either by the householder in whose excreta) refuse, and fit for admission Into the rivers whkh 
house the case occurs, or by the medical attendant, or by n^ure intended as drainage channels of the surroundmg 
both, has been adopted in numerous provincial towns high lands* 

during the last five years. This measure has done much The extreme importance of thoroughly 'ventilating 
to furnish the authoftties with early infonnation of the sewers, is now very generally understood Pipe sewers 
occurrence of infectious disease which would not other- require as much ventilation as brick sewers, although the 
wise have been obtained, and such information has absence of deposit on the smooth internal surfaces of the 
doubtless enabled the sanitary officials to stamp out many pipes, and their consequent freedom from smell due to 
an epidemic in the bud, which might otherwise have decomposition of deposited organic detritus, originally led 
reached large dimensions. The more universal adoption to the belief that ventilating openings were not required 
of a measure of compulsory notification in our large towns in pipe systems of sewerage. It was not until Dr, 
is intently needed. Buchanan showed in the case of Croydon that the absence 

In the domain of domestic sanitation the advances of of proper ventilation in the pipe sewers of that town was 
recent years have been mostly limited to the practical in all probability instrumental in aiding the spread of 
applications of sound principles already acquired to the enteric fever that the opinion erf engineers on this matter 
carrying out of works of construction, drainage, or water* underwent a change. Displacement of air in pipe sewws 
supply of the dwelling. Houses built for the use of the of small diameter is greatly more sudden than in brick 
well-to-do classes (not those of the speculative builder) sewers of larger diameter, and it is plain, says Dr. 
in recent years will most generally be found to be planned Buchanan, that “ means of such ventilation are wanted 
and fitted on modern sanitary principles Thorough more numerously in proportion as the displacement^ of 
ventilation of the drain and soil-pipe, disconnectioti of the air may be local and sudden.” Openings into sewers 
waste-pipes of baths, sinks, and lavatories, and of the over- from the street level are st ill regarded as the best 
flow-pipes of cisterns from the drainage system, are now practicable means for the admission of fresh air, and tlic 
understood to be necessaries of modern life. A break exit of sewer air. Charcoal trays, Archimedean screws* and 
in the connection between the house-drain and the public other contrivances for purifying the issuing air, or hasten- 
sewer by means of a manhole chamber and water-seal or ing its exit, are now generally abandoned as useless and 
trap, though not considered necessary or desirable by all, inconvenient. 

is now very usually practised. We cannot doubt that the The purification and utilisation of the sewage of towns 
air of a public sewer is sometimes the means of disseminat- is a subject of much importance both in its public health 
ing diselise, and any method which practically excludes and commercial aspects. The idea, so long entertained, 
such a source of danger from our houses is one to be that town sewage could by various methods be made to 
encouraged. As knowledge extends, tloe simplest form of yield a manure which would give rise by its sale to an 
apparatus is found to be the best; many of the more enormous profit is now exploded. The highest degree of 
complicated kinds of traps and contrivances for excluding purification, we now know, can only be attained on hind 
sewer air are now discarded by builders and architects for naturally suitable from its porosity and other propertiest 
those simpler forms which are equally effective. and artificially prepared by extensive under-drainage. 

In the matter of water-supply, the belief is steadily The agents which purify sewage in its passage through 
gaining ground that a water once polluted by sewage soil, by converting the nitrogeniscd organic matters into 
cannot be regarded as safe for drinking purposes. Safe inorganic salts— nitrates and nitrites of the alkaline and 
it may be so long as filtration on the large scale is earthy bases, and ammonia^—have been discovered to 
efficiently perform^, but any failure to thoroughly filtrate be Bacterial micro-organisms, resident chiefly in the 
and ai^rate the water in times of epidemic visitation might 
be attended with disastrous consequences, even suppos¬ 
ing that filtration through sand and gravel is destructive of 
disease organisms or their spores. The introduction of a 
constant supply of water into towns, in the sense that 
cisterns and receptacles for storing water are no longer 
necessary, has been of great benefit—especially in the be laid out as a filter bed, so that the sewage, when not 
poorer parts of towns, where water stored on the premises required on the cultivated land or when so dilute from the 
IS usually highly contaminated. presence of storm waters as to be inapplicable, may be 

Of the scientific witnesses who were examined before purified on a small very parous area by the process of 
the Royal Com mission on Metropolitan Sewage Discharge, intermittent downward filtration. Very few growing cv^s 
nearly all were in favour of the principle of separation of are benefited by the application of sewage, except t£e 
the rainfall from the sewage. “ The rain to the river, the various kinds of grasses, and of these such enoivnous 
sewage to the soil.'’ In view of the ultimate disposal of quantities can be produced that, unless converted iwto 
the sewage, the advantages of the “ separate method silage,” or utilised on the fann in the produetm of 
are very great, and would now probably lead to its stock and dairy produce, they may be expected to refteH 
adoption in any new scheme of sewerage for a town where in a loss, from the absence of any demand for such laege 
the circumstances are favourable. From the public health quantities at all periods of the year, 
point of view, it is also desirable to have impermeable In this country, the sewage farm at Birmingham is 
pipe or brick sewers of small sise, so that contamination of probably the best example of what has been done to aolee 
the soil by leakage into it of the contents of sewers may a most difficult problem by the applicariotti of sewage to 
be avoided. In any such scheme of sewerage it must not land. Here, the sewage is first fre^ firooi its soapeodad 
be fbrgotten that not only arc channels on the surfaces of matters by a process of precipitationi a proeeading 
the streets and roads r^uired to convey away surface necessary not omy to prevent warping of tbt 
water, but pervious drains laid in the subsoil are absolutely offensive solid matters, but also to wimdraw^ m eW Bk 
necessary in the health interests of the town to keep the salts and acids in^dental to the sewage of a 
subsofl water at a permanently low leyel. For the disposal town, which would be liy wrious to - SvM 

of the sewage the value of a regular daily flow, and the this magnificent of dealii^ 

eUmination of the necessity in times of heavy ram of ntost difficultmunfeifimptpblemof 


supernciai le inenes ot sou, ana tar more aounoant in 
some soils than in others. Sewage farming has been 
ascertained to be profitable, under suitable condicions. 
The sewage must flow from the town to the farm by 
gravitation—the cost of pumping will neutralise profits 
from the sale of farm produce : a part of the farm must 
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by oity of Berlin on the Continent. The sewage farms 
^ B^lin have »ucces«(ful]y dealt with the sewage of 387,500 
ptoopleH-irettrly twice the population of Birmingham-^ 
whilst London is etill allowing to run to waste an enormous 
ahiouDt of valuable matenah at the same time polluting a 
r|verr-^e highway of its commerce —to an extent never 
previously dreamt of, 

Plrocesses of precipitating sewage by chemicals are now 
known to exert only a partially purifying influence. The 
best process yet discovered can do little more than free 
the sewage from its suspended matters, allowing all the 
dlsst^ved constituents of sewage—by far the most valuable 
portion agriculturally and chemically—to pass aw»ay in the 
effluent. Lime dissolved as lime water, sulphate of 
alumina^ and perhaps proto-sulphate of iron, taken to¬ 
gether and added to the sewage in the proportion of not 
more than 10 to 15 grains to the gallon, arc the best, most 
economical, and most effective precipitants. Other more 
valuable substances, a ided to tne sewage with the view of 
mcreasing the value of the precipitated sludge or manure, 
are in large proportion lost in the effluent water, and as 
they do not assist precipitation might just as well be 
added to the sludge afterwards, if fortification is required. 
Halfta-crown and no more is the value per ton of the 
precipitated solids of sewage. This value will generally 
pay for the cost of their carriage a mile or so in agricultural 
districts, but no further. 

A great improvement in dealing with the semi-Hquid 
sewage sludge has been lately effected. The sludge j 
containing over 90 per cent, of water was formerly allowed ! 
to dry in the air or in a drying chamber, and a most intoler- j 
able nuisance resulted. It is now possible by means of 
hydraulic filter-presses to convert the semi liquid sludge 1 
into solid cake^s containing 40 to 50 per cent, of water, and 
in this form it is innocuous to the senses, and can be 
readily conveyed away by cartage. 

The knowledge already acquired d nnands that now, and 
in the future, the sewage of towns should, whenever 
poisible, be utilised on land in the production of crops or 
dairy produce; failing this, the sewage should be freed 
from its solids by precipitation, and sulisequently purified 
on land laid out as filter-beds, efficient purification, and not 
the production of crops, being alone aimed at. If applica¬ 
tion to land is impossible,thenprecipitatingprocessesalone 
must be relied on, and where the sewage can be turned 
into the sea, and effectually got rid of without nuisance, 
there It may be allowable to waste valuable matter which 
caimot be utilised except at a cost destructive of all 
profito fnim its utilisation. 

SALE OF THE JARD/NE ORNITHOLOGICAL 
COLLECTION 

'^HE dispersal of an ornithological collection so large, 

* and of such historic interest, as that formed by the 
late Sir William Jardine, F.R,S, is an event deserving 
of notice. The collection was begun more than sixty 
years since, and was the occupation of half a century’s 
dihg^rtt care. From its contents were described, and 
ofteh figured^ a majority of the species treated of in the 
Iftte baronet's many works, ranging from the “IJlustra- 
ttone of Ornithology,” commfenced in 1825, to papers in 
journals of comparatively recent date, and it included a 
^ater i^^umber of “ typerspecimens ” than any other that 
has ever been brought to the hammer. 

Oil Sir William’s death in November 187^ it was 
ui^erstood that the collection would be speedily sold, 
and a strong hope was entertained by ornithologists that 
it sHoifid pass, m a into one or other of the great 

thosettnis of this ctnixttry. However, this was not to be. 
The imai! ** British ” portion was, after a 

grtib, by the Museum of Science and Art in 

Very destination for ft; but the 

jocnsliljntg or between 8000 and 9000 specUnenS) 


remained in the hands of Sir William’s heir. At \a.%i 
that gentleman determined to dispose of it by auction, 
and for that purpose selected Messrs. Puttick and 
Simpson, the well-known firm of Leicester Square, by 
whom it was accordingly sold on Thursday, June 17 
last However, the attendance at the sale was but 
small, and except in a very few instances, the prices 
obtained were below the average often reached 
at sales of collections in every way inferior in interest, 
while not one of the lots attained a price that may be 
called high. There was a certain competition among a 
few experts, but even this was not carried to any excess, 

I and as a rule the prizes of the collection were knocked 
down for very small sums. It is a satisfaction to read, 
however, that most of the “ type specimens ” were secured 
for the British Museum or for that of the University of 
Cambridge ; but few, it is believed, falling into the hands 
of dealers, and hardly any, as was to be greatly feared, 
into those of the “ plume-trade.” The low prices realised 
were due, no doubt, to the fact that notice of the sale had 
reached few amateur collectors in lime, and added to this 
was the fact, obvious on inspection, that the sale cata¬ 
logue supplied very little of the information which col- 
lectors require. It was the general impression in the 
auction-room at the time, and has since been confirmed 
by the opinion of practical ornithologists, that had the cata¬ 
logue set forth the special quality of the specimens, and the 
sale been made known more widely, a very different result 
w<)uld have followed, and something like the competition 
which attended the great sale of Mr. Bullock’s museum 
in 1819 might have been attained, for collectors are as 
keen now as ever, and such a chance as thU is not likely 
to occur again to the present generation. The long 
period, too, which has elapsed since Sir William Jardine’s 
death (recorded in Nature, vol. xi. p. 74) possibly helped 
also to d»vest the sale of his collection from a good deil 
of the interest which it would have inspired had its dis¬ 
persal taken place soon after his decease, for memories 
are short in these days. The agent of the British Museum 
has to be congratulated for his promptness in recognising 
and securing at a nominal price for that institution one 
^'type-specimen” (that of Buiwer’s petrel), which, not 
being mentioned in the catalogue nor occurring in its ex¬ 
pected place among the other specimens of its family, had 
escaped the notice of all the other ornithologists who had 
viewed the collection. 
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Among the Colonials on whom honour* have been conferred 
arc Dr. Julius Von Haa t, F.R.S., who has be:u made 
K.C.M.G., and Dr. A. R. C. Selwyn, who has been made 
C.JVI.G. ; Idr, G. Walt, of the Indian Department of Revenue 
and Agriculture has been made a C.I.E. 

Prof. Pa cl Wagner, on behalf of the Comite Salitero, 
sends u.s the following statement as to the result of the nitrate 
of soda competition. Carrying out the scheme of prizes offered 
by the Committee of the Saltpetre Producers’ Aasociation 
(Comite Salitero at Iquique, Chili) for the be4 popular essay 
treating of the importance of nitrate of soda as a manure, and 
the best mode of its application, the judges—-Prof. L. Grandeau, 
Nancy (France); Prof. Adolf. Mayer, Wageningen (Holland) ; 
Prof. A. Petermann, Gembloux (Belgium); Prof. G. Thoms, 
Riga (Russia); Prof. Paul Wagner, Darmstadt (Germany) ; 
Mr. R. Warington, Rothamstc^l (Engla id)—have examined the 
essays sent in, namely, thirteen German, thirteen EitgUsh, and 
four French, and have made the following awards (i) To the 
essay with the motto, Grau, theurer Freund, is allc Theorie,” 
a partial prUe of 350^. (7000 marks); (a) to the essay with the 
jootlo, “ Pour pratiquer I’Bgriculture . a partial prize of 

tsol (3000 marks). On opening the accompanying envelope 
the author of the first essay was found to be Dr, A. Stutm, 





•oo ■ . £3^ 


of the Agricttttoril 1 ^p«rii»enul Stotioa M Boana 
W fttt lilie A. l>Am9ewu> Proi^sisor 

In tl^ ^rict^tonil Academy at Oembloux, It ^<Hkld he re> 
m/fmhmd that emy« competing for the eecond part of the prise 
500/. for the best essay treating of the same 
Stthiect, on the basis of nm, perfonaft experimental inveitiga’^ 
must be sent to one of the above-named jadges, on or 
before January x, 1887.* ^ 

Thv Local Committee for the Birmingham meeting of the 
BriCish Association have their arrangements well forward. A 
considerable contingent of Canadian and other colonial men of 
science will no doubt be present, and every effort will be made 
to extend a hospitable welcome to them and to alt the members 
of the Association who may be able to visit Birmingham. The 
Great Western, the Ix)ndon and North-Western, and the Mid¬ 
land Railvray Companies offer exceptional facilities to intending 
visitors. The Council of the Birmingham and Midland Institute 
have placed their spacious lecture theatre, with its convenient 
suite of rooms attached, at the disposal of the Local Committee 
as a reception-room, officers' and ladies' rooms, &c. The meet¬ 
ings of the Sections will be held in the Council House, the 
Mason Science College, the Medical Institute, the Birmingham 
Municipal School of Art, and in (he offtees of the Board of 
Guardians—buildings which closely adjoin each other ; and the 
use of rooms in the Council House has also been granted by the 
Mayor for other purposes. The Town Hall will be utilised for 
the evening meetings. Various clubs and scientific and literary 
institutions will be thrown open to members and associates by 
the courteous invitation of the governing bodies, and the Com¬ 
mittee of the Birmingham Botanical and Horticultural Society 
will open their Gardens during the week of the meeting to 
members and associates, The Committee are also preparing an 
extensive exhibition of the products of local industries and of 
local manufacturing processes, which will be held in Bingley 
Hall. A collection of the flora and fauna, together with the 
rocks and fossils of the district, will be shown in connection 
with this exhibition. The Committee are arranging a scries of 
excursions to various localities of great beauty and interest, and 
many kind offers of hospitality have been received in connection 
with the projected excursions. The Committee are engaged in 
the preparation of a guide-book of the town, which will include 
an account of its history and antiquities, trade and manufactures, 
a description of its modem government, papers on the geology 
and physio;?raphy (accompanied by a geological map), and the 
ssoplogy and botany of the district. 

Some of the friends of the late Dr: Walter Flight are anxious 
to collect a fond to be invested for the benefit of his widow and 
children, who have been left with extremely inadequate provision. 
A Committee has been formed with the Rev. Prof. Bonney, 
F.R.S., as chairman, to carry out this object. The honorary 
treasurer is Mr. L, Fletcher, Natural History Museum, Crom¬ 
well Road, S. W., and the honorary secretaries T. W. Carmalt 
Jones, M.D., 6, Westboume Street, Hyde Park, W., and John 
M. Thomson, King's College, Strand, W.C. Contributions may 
be paid to the account of the Flight Memorial Fund ” with 
Messrs. Robarts, Lubbock, and Co,, to the honorary trea¬ 
surer, or cither of the honorary secretaries. We need not say 
a word to impress upon our readers how deserving is such a 
case as this. 

A MOVEMENT is on foot for obtaining subscriptions to pur¬ 
chase, an annuity for Mr. J. B. Dancer, who has done so much 
for improvement of photography. But photography is only 
one of the many arts and sciences indebted to him. There is 
the stereoscopic camera with twin lenses, which he was the first 
to make. He invented microscopic photographs, which so ! 
much delight^ mid astonished us twenty-five or thirty I 
years ago. He also introduced photography to the magic 


tamem, It^ing the Bm to ahiw|$r ^ phoitqgmphfo jbratMiPhmiqr of^' 
a screen. The lantern Itself Is also Indebted to liiini a0t/OXd|y;l^ 
its optical parts and in its eonatntetioa generalijr» |Mii^ 

eulairly in the application of the oxy^hydrogen .H^t, and^riii 
dissolving gas tap, which saves half the gases and produces (iie 
best dissolving effect. Then there should be menttonc^^ as 
of much greater importance than the above, the automatic' 

** contact-breaker," used probably by the million at this ifiomentl 
in every induction coil in the world. Prior to Mr. Dancer's 
vention, contact used to be made and unmade by hand, In a 
vessel containing mercury. The first helical o^l with the 
vibrating interrupter was constructed by Mr. Dancer, artd 
was exhibited long after by him at one of the sssrAr 
of the British Association, when the meeting was heM' 
in Manchester. When Mr. Dancer cstabUsbed Wniwlf 
as an optician in Manchester, his presence soon made 
itself felt amongst the few microscopists then living tii 
the district, Good microscopes were then costly, and Worth¬ 
less ones very common. Mr. Dancer successively brought 
out several forms of instruments, as excellent in, their m'Xh^ 
anical and optical arrangements ns they were moderate in price. 

It is snd to have to say that, notwithstanding Mr. Dancer's 
talents and achievements, lie is now living in very straitened 
circumstances, is morever afflicted with almost total blindness, 
and therefore unable to follow the optical business to which his 
life has been devoted. It is not an unusual thing for a man of great 
mechanical ingenuity and skill to be an indifferent man of the 
world, and so it has been with him ; as a business man he has 
been a failure. He has made improvement after improvement 
invention after invention, any one of which might in pushing " 
hands have made a fortune ; but, more interested in science than 
in money-making, he has allowed the golden chances to become 
public property, and has thus remained poor himself, whBe the 
world has reaped the advantage of his labours. Mr. Dancer 
is DOW in his seventy* fourth year, and, it is to be hoped that in 
his hour of darkness the world will pay bock to him something 
for tliat which it ha^ freely receiverl at his hands. A Committee 
has been formed for the purpose of receiving subscriptions, and 
we commend the movement strongly to the support of our 
readers. Tlie Committee are : J. P. Joule, LL.D., F.R.S., Sale; 
Prof. W. C. Williamson, LL.D., F.R.S., Owens College ; Prof, 
Balfour Stewart, LL.D., F.K.S., Owens College; John Dale; 
F.C.S., Cornbrook, Manchester ; Leo H. Grindon, Manchester; 

S. Platt, J.P., Oldham I Charles Bailey, Hon. Treasurer Man¬ 
chester Literary and Philosophical Society; James Blrchall,^ 
Hon. Sec. Liverpool Literary and Philosophical Society; Abel 
Ileywood, jun., Higher Broughton (Hon. Sec. p^e tem,). 

Dr. Ullmann, of Vienna University, who spent sever^il 
weeks with Dr, Pasteur in Paris, and brought back aotne of the 
virus with him, began on Monday, in the presence of several 
eminent professors, to inoculate against hydrophobia. He hid 
for patients thirteen men bitten by rabid dogs and one woman 
bitten by a rabid pig. 

We regret to announce the death, on, the a^rd tilL» nt hji 
residence, Glenoir, Galway, of William King, D.Scm Emcritai 
Professor of Geology, Mineralogy, an 4 Natural History in the 
Queen's College, Galway, in his seventy-eighth year. Upon , 
the foundation of the Queen’s Colleges in Ireland, in xft4p, Dr^ 
King was selected to fill the Chair of Ge dogy in the 
College, a post that he occupied, and of which be fulfiUfd tHo 
duties most assiduously and laboriously, until 1883. , In , 
year, owing to a severe attack of paralysis, Dr. KiOg, Hima xposlt , 
reluctantly obliged tp relin<|aish his ];irpfe8S0iial ^ * 

1882 the additional performance of the business of 
History Chair devolved upon fom: the double tatlt pfoved top 
tmerous. Subsequent to his resigi^tion, the> Cprpoi^ Bbdf ^ . 
the College presented Dr. King srhh an addreiKf ue A leetimost^ 









Ibr dbtotbd i^rvibei, of «bich latter th« Geo- 
btlie CoUei^ U a lasting record. Numerous 
Irtbltomi ttkid pamphlets upon ‘various branches of geology 
bim u^triess to hh attainments and indefistigable seal. 

FjtOll the report just issued by the Swedish Academy of 
ScieQiees we gather some interesting particulars of the scientific 
worh prosecuted under the auspices of ihU Institution last 
yuaiSi On the recommendation of the Academy the following 
sums yrere granted by the Government towards scientific re* 
seaichf s—A sum of 150/. to the Academy’s Zoological 

Station In the prorince of Bohus; aoo/. to Prof. H. Gyld^n for 
the development of his theoiy respecting the movements of the 
laiger planets; 150/. towards the publication of the Acta 
Aiatktmatka; 300/. towards the purchase of a zoological and 
ethncjgniphical coUe<;tion of objects brought by Dr. C. Bovallius 
from the West Indies and Central America ; 60/. towards Prof. 
Liljeborg’s work^ t>candiiiavian Fishes'*; and two sums of 
50/. each towards Herr Westerlund’s work, ** Fauna der in 
der paUarctischen Region lebende Binnenconchylien/’ and Dr. 
Lindebetg's exsiccate work on the Kubi of Scandinavia. In 
addition to these sums, various smaller amounts were granted 
by the Academy to a number of gentlemen towards scien* 
tific researches, as, for instance, for the study of certain 
algae on the coast of Bohus, for the study of the Scanian moss 
flora, for the study of the anatomy and histology of the 
marine Annelidac in t])e same province, and that of the Gastero* 
poda, Ac. Of other scientific work continued last year may be 
mentioned the work on the great publication recording the scientific 
of the expedition to Spitzbergen, 1882-83, of which the re* 
searches on the aurora borealis and the electricity of the air are 
now in the press, and the rest, on other branches of science, will 
shortly follow ; and further, the arrangements of the valuable 
collection for the State Museum of ethnographical objects from 
all parts of the world—some 6000 in number-made by Dr. 
Stolpe during the voyage of the corvette Vanadit round the 
world. The Academy also purchased a large estate near 
Stockholm with the funds Wqueathed by Prof. Bergius for the 
establishment of a horticultural garden, similar to that of Kew, 
to be under the supervision of the Academy. An important 
change has been decided on with reference to the publishing of 
the Academy’s Journal^ viz. to divide it into two pnrts—Pro¬ 
ceedings and Appendix—the former to be issued monthly, con* 
tautiug reports of meetings and short papers and the latter to be 
issued at intervals, containing longer and more scientific papers ; 
atkd these will be divided into four sections, each embracing a 
certain branch of science, which will enable a specialist to find at 
once the paper desired, and not necessitate the purchase of the 
whole yearly series. 

An Australasian Meteorological Society has been formed at 
Adelaide, South Australia. 

On Edison’s systeih of telegraphing with trains in motion, the 
ScietiHfic Amerkan (February 20, 1886) says :—The receiving 
apparatus at both the car end and the fixed end of the line is a 
telophoii-. The sending apparatus is also similar at both ends, 
and consists of an interrupter or vibrating tongue driven by an 
inde|>endent battery, and miking 500 vibrations per minute; 
this Vibrator is in circuit with the line battery, an ordinary Morse 
ley, and' the {Primary of an mduction coil. The secondary of 
the induetlmt coll on the car is in connection with the tin cover¬ 
ing the entire of one or more cars ; the secondary coil at 
the fbed itidkrii Is k connection either with condensers or with 
otlik coils. Which k turn are in connection with the 

<3i#liS*y liik by the side of the track. Suppose a message 

k skikn to the car. The vibrator ia 

*d#^%bcfcihg, but till the Morse key is put down no current 
pskhlfcr ' is sent by The’Ordinary Moke s^al, only 1 


not 


instead of a Continuous current being sent to line each time, it ia 
an altermUtng one; this induces a current in the secondary coil, 
and through it the condensers, for example, are charged alter¬ 
nately. The charge of the condensers is propagated through 
the line wires with which they are in connection, and induences 
the tin roof of the car, and ultimately the telephone by whiOh 
the signals are read. 

Mr. BtANFORP, Meteorological Reporter to the Geopten^ 
ment of India, has issued a memoraudum on the Himalayvt 
snowfall in the past season. A few years ago, it will be jre- 
membered, Mr. Blonford propounded a theory of a connection 
between this snowfall and the monsoon, to the effect that the 
later and heavier the snowfaM in winter and spring the later and 
feebler would be the following monsoon. The forecasts based 
on this theory were fairly accurate last year, and accordingly his 
forecast this year was looked forward to with anxiety on account 
of the great value of early and copious rain to Indian agriculture. 
This year Mr. Blanford arrives at the conclusion that, 
although, a considerable amount of snow fell in the North- 
Western Himalayas and the hills of Eastern Afghanistan, 
during the winter and spring, especially in January and Feb* 
ruary, there has been on the whole less than in the previous 
year. The snow range, as seen from Simla, is less thickly 
covered tliau it was in 1885, and the snow is at a higher level. 
The winds have been less northerly than usual on the west 
coast, and more decidedly southerly and easterly in the Panjaub* 
Hence he thinks that there will be no retardation of the mon¬ 
soon on the Bombay side; and the barometric ^levels are 
favourable to an advance of the easterly branch of the monsoon, 
so that no apprehension need be felt about the rains in Upper 
India. 

At the meeting of the Royal Society of Tasmania on April 
13, the Curator of the Museum stated that during the past 
month Mr. Vimpany had captured a black snake {Hoplocephalus 
curtm) at l.ong!cy, measuring about 4 feet 3 inches in length. On 
opening it the unprecedented number of 109 young ones were 
found in her. The specimens now before the meeting arc the largest 
ones, the measurement being from 8J inches to | of an inch in 
length, Mr. Morton stated that the greatest number he had 
known previously to be taken from a similar snake was 32, 
but he had been informed by a resident of Tasmania that over 
70 had been taken from a similar species. 

In the Stony hurst Ma^adne for May 1886, is a list of the 
flora of the Stony hurst district. It contains a list of all plants of 
whose occurrence within a radius of ten miles from Stonyhurst 
satisfactory record can be found. 

From a communication by M. Nikolsky to the Si. Petersburg 
Society of Naturalists (vol. xvi. 2), it appears that the drying 
up of Lake Balkhash is going on at a very rapid rate, and so far 
as the observations of the inhabitants may be relied upon, its 
level is lowered by no less than two feet every ten years. The 
maps of 1852 show thnt a very great reduction of the surface of 
the lake has taken place during the last thirty years. As to the 
kuna of Lake Balkhash M. Nikolsky makes the following 
interesting remarks. It does not include a single species of 
those fishes which are characteristic of the Aral-Caspian ichthyo¬ 
logical region. On the other hand, there is a very great resem¬ 
blance between the fishes of Lake Balkhash and the lakes on 
the high plateau of Central Asia, for instance, of Lob-nor. 
Three species are common to the III River and the Tarim, tribu¬ 
tary of Lob-nor. M. Nikolsky concludes from the ichthyological 
data that there U no ground to admit of any direct connection 
between Tiake Bolkhosli ind Lake Aral. If there ever was a 
sea which covered Siberian lowlands as well as the depm- 
sioni of Lake Bolklmsh and the AraUCaspian, the Balkha^ih was 
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^pjkrM^ed from the latlct at a period when the connection between 
t^e Aral-Caspian depression and the Arfctic Ocean still existed, 
lliete Wes certainly, in recent geological time, a connection 
towe^n the rivers o( the Balkhash basin and those of the Lob* 
hor^ baatb, which connection probably followed the Knnges, the 
Ydldua, and the Tarim Rivers. 

The total area of the'Crown forests of Sweden at the begin¬ 
ning of 1885 was 5,785,535 hectares, being a sevenih part of 
the tot^l forest area of tlie country. The revenue from the 
same was a Httle less in 1885 than in 1S84. but this is believed 
to be only incidental, it having risen from 750,000/. in 1880 to 
890,000/. in 1882, atul 1,120,000/. in 1884. 

We have received part 2, vol. iv. of the 7 'ransactianii of the 
Norfolk and Norwich Naturalists’ Society, containing the papers 
selected for publication and the address read by the President, 
Major Feilden, F.O.S., at the seventeenth annual meeting of 
the Society. From the report it appears that the Society now 
numbers 260 meml>ers, and is botli numerically and hn.ancially 
in a very satisfactory condition. For his address Major Feilden 
chose the fascinating problem of the origin of life, which he 
strove to show must have had its advent at the poles of the 
earth, a subject which his study of the fossil and recent fauna of 
the fK>Iar regions as naturalist to the Arctic Fx|>edition of 1875- 
76 gave him special opportunities of studying. The conclusions 
to which Major Feilden arrives arc that through the secular 
cooling of our planet the poles became first fitted for the recep¬ 
tion of life ; that in paltro^coic times the North Pole j^sscssed a 
climate as w'nrm, at least, as that now enjoyed at the equator; 
that the tein; erature at the North Pole during the Miocene 
period, though gradually cooling, supported a fiora which spread 
southwards; and that in all probability anim.tl life likewise 
originated at the poles, and spread towards the equator. 
Amongst the published papers, one by Mr. Clement Reid, 
F.G.S., on the Flora of the Cromer Forest Bed,” is of especial 
interest. Mr. Reid enumerates sixty species of plants, which he 
has obtained by the careful washing of clays from vaiious locali 
ties near Cromer, and calls attention to the curious fact th.it all 
these, with the exception of T^a/a natans^ three firs, and IsoJe^ 
heustris^ arc still indigenous to the county of Norfolk, and two- 
thirds of them are aquatic or marsh pLints, identical in species 
with those found at the present day in almost all the Norfolk 
morasses, Mr. Kdward Bidwell contributes an account of a 
visit to the Isles of Scilly in the nesting season of 1885 ; the 
Rev. H. A. Maepherson a paper on the habits and plumage of 
the Manx shearwater ; Mr, G. Smith some notes on the habits 
of the Fulmar petrel ; meteorological notes by Mr. A. W. 
Preston; notes on the herring fishery of 1885, Mr. South, 
well ; a second paper, by Mr, Reid, on Norfdk amber ; and a 
list of the birds of Norfolk, with remarks, by Messrs. Goduey 
and Southwell; also a valuable paper on the gradual assumption 
of the adult plumage in the honey buzzard, by Mr. J. U. 
Godney. 

We have received a Liflte Alphabetique ” of the Corre- 
epondence of Christian Huygens, which the Dutch Society of 
^ienoes proposes to publish, list may be obtained from 

Enschedd and Son, Haarlem. 

Dr, G, F. MartinEA ir, of Vorke House, Stourport, writete 
with reference to the article On the Origin of our Potato,” in 
Nature of May 6 last, p. 7, that iu turning over, the other 
day» the leave* of the sumptuous ** Hortus Eystcrtciwis ” of 
Basil Besler, printed in Nuremberg in 1613, be found an excel- 
lent plate of the plant (of which he sends a tracing), with a 
dear and full de^riptJoo. Certainly it is quite worth while to 
draw attention to Besler's figure and text, but it telU one nothing 
new. There are good figures in Gerarde, 1597. and Clwfius, 


t6ot, being ** The potato/' 

ent writes, ** is not in Virginia^ it must bnye been oaerM 
thelt^ from Peru and Chili, The only wild l/mted States pota¬ 
toes are high up in the Rooky Mounuinsi A. De CandoUe^s 
idea is that the potato was firht brought to Europe, not by the 
English, but by the Spaniard^.” 

The additions to the Zoological Society’s Gardens durluf tlw 
past wee’t include a Chimpanree [AHtAr0/opiiAecitt ) 

from West Africa, presented by Capt. Reginald E. Firmlnger ^ 
a Rhesus Monkey {AfiKMUs rArtw d ) from India, presented by 
Mr. G. Ballentync ; a Macaque Monkey 9) 

from India, presented by Mrs. fii. M. Grove*Grady j a Bonded 
Ichneumon fasciatu ) from West Africa, presented 

by Mr. G. F. Stimpson; two Egyptian Geese 
iigyptiaca) ivom Africa, presented by Col. Harris BurlAud; a 
L^^gc^ Hill-Mynah {Gracula inUrmedka) from India, presented 
by Miss Maud Bendall; a Martinique Galltnule {hnornU 
Unicus) from South America, presented by Mr. W. J., Rjte; 
Aldrovandi’s Skin\.s {Pifsiioiian (rftr<U(is) from North-West 
Africa, presented by the Hon. Walter de Kothstchild; a Geo^ 
metric Tortoise {Jesttuh ^tvnieO’ica)^ a Semiserrated Tortoise 
{'lesludo s<misetrata)t an Angulatcd Tortoise {tA^rsina 
4i/rf), two Dwarf Chameleons pumilus)^ two Keeled 

Kuprepes {puprtfrgs a Spotted Slow worm {Acofi ias 

a Bipes {ScehUs ffipes) from South Afiica, presented 
by the Rev. G. H. R. Fisk, C.M.Z.8 ; a Sand Luai’d (/tn-rrAr 
agilii)^ European, presented by Master Stanley S. Flower ; two 
Kufis (Miichaies pugnax), a Comm m Vqier {k'tpera Ae/'us), 
British, deposited ; a Silver-backed Fox {Cants t'Auma) from 
South Africa, twelve Black-tailed God wits {Limwa agoie/hik), 
European, purchased; a Thar {Capra Jem/aica)^ a I’iginy Hog 
{/orcH^a Siih'aHia)t twelve Mandarin Ducks 
a Chilian Pintail {Dajila spinicanda), a Red-crested Pochard 
(Pu/i^uia rtiji/ta), bred iu the Gardens. 


OUR ASTRONOMICAL COLUMN 

Black Transit ok Jupitkr’s FouRTif Satellite. —The 
fourth satellite of Jupiter was observed in black transit by Mr. 
E. E. Barnard of Nashville, Tenn., U.S.A., on May 8 with a 
6-inch refractor. It wa.s first noticed as a black spot at9h. 2om. 
local mean lime. Some little time previous to this it had been 
looked for on the disk but could not be seen cither as a white or 
dark spot. The satellite \^as followed until 9h. 43m., and was 
then very black and rather small and round when best aeon. 


Comets Brooks I. and HI.—The following ejihemeris for 
Comet Brooks I. is by Dr. A. Berberich {Aitr^n, iVhrM, No. 
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Comet Brooks HI. is now very fkihtj wid will be soon aitb- 

f ether out of sight. Ih-. S. Oppenhehn ^ves {Astr9n, Nachr*^ 
3735) the following plaoes for BeHin Dudidght on July 4 
and 8: — 

July 4,,R.A. 13 18 40 16 42'bS. 

% 4^17 18 

Nova ORioNr&.-^The now star discovered by Mb J. E, 
neat Xi Orionis appears for sntue unexplained reason to he Ji )ilW- 
cult ofa^ct fot photometde the df its 

magnitude made V vuriotts ohaetirefi^iffhHng^ienmrkaMy-. f hns 
Dt. G. Mfiller itand iva Rtile brigEtet than maCoiMdil 
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in the <iayft of Decetn^r 1885—December 19, j’86 m. ; 
piidBiaw 20, 576 >ti.; tjecemborao, 6’oo. Profs. Glasenapp 
luud Pritchaitl wth found it considerably Winter than the 6th at 
thil tlWi the former giving rt a» 67 m. on December 30, the 
lotted 6*42 tn. tm December 28. Profs, Miiller and Pritchard 
give ckwcly awrdant results for the middle of Tanuary 1886, the 
mignithde t^ing about 6’8 m , whilst Prof. Glasenapp and Mr. 
Gore found it about 7J m. at the same time, Profs. Pritchard 
add ‘HiiSleT diiMigree a little later on, and diger by a full magni- 
tu^ at the end of February and beginning of March, the former j 
regarding the star as ab jUt the 7th magnitude, the latter about ! 
the 8th, whilst MM. Glasenapp and Gore consider it as nearly 
the 9fh. There is a better agreement amongst three of the ob¬ 
servers as to the range of magnitude through which the star has 
passed ; Dr, Muller and Mr. Gore, agreeing in giving 2*4 m. for 
the change froni about December 20 to March 8, and Prof. 
Glasenapp finding nearly the same value, but Prof. Pritchard, on 
the other hand, only finds a change in the same period of about 
seven-tenths of a magnitude. 

10 SA0ITT4C, —Mr. Espin, in Citvufar No. 5 of the Liverpool 
Astronomical Society, gives the interval from maximum to 
minimum for this star as 4*4d- ; maxima for July, i'6d., 
9*9d., 18’3d., 26’6d.; minima, 6’id., I4*4d., 227d , 3rod. 

ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 JUL y 4-10 

/ppR the rechoning of time the civil day, commencing at 
' ^ Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 

At Greenwich on July 4 

Sun rises, jh. 52m. ; souths, I2h. 4m. 6‘4s.; sets, 20h. 16m, ; 
decl. on meridian, 22** 53' N. : Sidereal Time at Sunset, 
I5h. 7 m. 

Moon (three days after New) rises, 7h. 7m.; souths, I4h, 36m. i 
sets, aih. 53m.; decl. on meridian, 13’ 19' N. 
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national smoke abatement 

INSTITUTION » 

I^0.RINO the year the hitero^t in the subject of smoke 
^ prevention ami in hnproved apparatus for the consumption 
of fiief has beeh steadily increasing, and the gradual extension of 
knowledge Ofi the idlbject has led the general pnbllc to take a 
mudi more lotdUgent and active interest in the question of 
smoke abatement^ which was at first considered hf the great 
of thd edmm to be almost a sentimental ofil rather 
ootoriog imo the celcqlatipn and care of ordinary 
f'IWitfpvw at;Oditncll of dm Nmhmel Ahateamiu tefrituiien', so^ 


life. The Council regret, however, to note that the Annual 
Re|>ort of the Commissioner of Police, issued in August last, is 
strangely deficient with regard to information as to the operation 
of the MetropoUtan Smoke Abatement Acts, which arc admin¬ 
istered by thejmlioe ; and the Council thought it their duty to 
write to the Ttmes and other daily papers, calling attention to 
this want of information in the Rejx>rt, and also to the very 
anomalous character of the fines inflicted in the case of convic¬ 
tions ; they also laid the matter before the Home Secretary, 
calling special attention to the following facts— 

(1) That in numerous cases of nuisance which are reported by 
the police no proceedings are taken. 

(2) That when proceedings arc instituted, and convictions 
obtained, the penalties inflicted by the magistrates do not comply 
with the Acts of 1853-56, the average fine being below the legal 
minimum. 

(3) That no proceedings whatever appear to be taken to 
enforce the abatement of smoke from steamers, &c,, on the River 
Thames, although an enormous quantity of smoke is evolved by 
them, causing a very serbrns nuisance, not only in the waterside 
districts, but by polluting the general atmosphere of the 
metropolis. 

(4I 'Phat such great development has t.aken place during the 
last few years in the methods of preventing smoke from the 
works falling under the provisions of the statutes, that they may 
be more rigidly enforced without hardship. 

(5) That the are.a within which the Smoke Abatement Acts 
apply no longer corresponds with the area within which smoke is 
produced. 

The Council v ere supported in thus calling the attention of 
the Home Secretary to tnc matter, by the fact that the Annual 
Report of the Commissioner of l*ofice for the preceding year 
(1883) remarks strongly on the inadequacy of the fines, and 
stares that, The fact of recent changes in heating systems hav¬ 
ing brought about some very considerable commercial advantages 
of various kinds, has operated in a mmked ilegree in mitigating 
hostility to the enforcement of the Acts.” 

The Council have also, through the medium of the Press, 
called attention to the fact that the London School Board are 
neglecting a public duty and losing a valuable opportunity of 
instructing the jmbfic, by having the large buildings recently 
erected for schools fitted up with heating apparatus without due 
regard to their <moke-consiimlng ccipabiiiies. 

They have also endcavoui-ed to inlluence [iiddic opinion by 
bringing umler notice pledges which api>-ni to hiivc been given 
by some Parliamentary candidates, that they would endeavour 
to exempt bakers from the operation of iho Smoke Abatement 
Acts, this pledge having been obtained by certain bakers who 
wished to maintain the u^c of a particular class of furnaces 
which ordinarily produce a large amount of smoke. It is 
scarcely necessary to point out that the exemption of bakers 
from the ot)eration of the Smoke Nuisance Acts would be 
prejudicial to the public interest, as it is a fact that smoke can 
be and is in some bakeries entirely prevented, not only to the 
nd\Tmtagc of the public, but also to that of the men who work 
in the bakeries. The Parliamentary caiiilidates themselves were 
also communicated with upon the subject. 

The unrcasonablene s of the suggestion that bakers should be 
exempt from the provi-ions of the Smoke Acts is the more 
noticeable from the fact that the Commissioner of Police, in his 
Annual Report for 1883, alluding to the general improvement 
of heating methods, says ; " The most important changes perhaiM 
have been made in the case of b.ikei‘s’ and confectioners’ oven 
furnaces, which have hitherto caused, and still continue to cause, 
the greatest number of offences charged under the Smoke Acts. 
Some of them arc now adapted by a simple alteration, which can 
be made without stoppage of the daily trade, to the use of 
gaseous fuel (ordinary coal gas mixed with atmospheric air), 
instead of coal; while other ovens arc heated by coke applied 
either directly to the purpose, or by steam, which is generated 
in pipes heated by means of coke-fired furnace-.” 

It may be added that the Council have hod before them an 
offer from a good firm of oven builders, slating that they are pre- 
pared to fit up fifty bakers’ ovens at half price, to prove the 
practical working of one system rendering such ovens entirely 
smokeless. . , 

In rations trades, notably baking confectionery, tile Am 
porcelain bnming, staining, japanning, Ac., conside^blt 
advantages, in adJlition to the prevention of smoke, have been 
found 10 result firom the use of coal gas instead of solid fuel fix 
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fumaceft and ei|fi;ines, InU to obtain tl^e 9ame result the coat of 
gas U greater th«n that of coal. Although the dirofiton of the 
gas companicH of the Metropolis are apparently not unwniine to 
advance the cause of smoke Al>8tement, and thereby of puolic 
sanitation^ by making a reduction in the price of gas uSM for 
trade purposes, ih^ are prevented doing j-o by their Acts of 
Parliament, llie Council are keeping the matter in view, and 
watching a favourable opportunity to urge the Government to 
grant the necessary po^^rs. 

Correspondence has been carried on on the subject of the gas 
stoves at the Hank of England, insisting on the necessity of flues 
being provided to carry off the products of combu tion from all 
gas stoves used for wanning purposes, and letters have been 
received ihonkine the Institution on behalf of the clerks for calling 
the attention of Ine Bank authorities to the matter. Voluminous 
correspondence has also been carried on with makers and 
inventors of stoves and smoke-prevent ion appliances, and of 
patent fuels, and with others, giving information and sug¬ 
gestions on points connected with the subject too various to be 
set out. 

During the year several tests have been carried out by the 
Institution, and they have now under consideration the prepara¬ 
tion of another volume of detailed reports of tests. The 
volume would include tests of various forms of furnaces, steam 
and other boilers, blow-pipe furnaces, smoke-preventing appli¬ 
ances, ventilating fans, non-conducting compositions, mechanical 
stokers, condensers, gas cooking and heating stoves, and various 
hrating and cooking ajipliances using gas and coal as fuel 

The Council had at one time intended to exhibit at the 
I'nrkes Museum typical forms of heating and smoke-abatement 
appliances, but for various reasons they considered it undesirable 
to carry out the scheme, and they propose instead to piomotc 
periodical exhibitions of special heating apparatus, or new 
methods of heating and smoke prevention, as opportunity may 
offer. 

In connection with this branch of the subject, reference may 
he made to the exhibition the Sanitary Institute held at 
Leicester in September, at which various stoves and smoke¬ 
preventing appliances were exhibited. Exhibitions of gas stoves 
for heating and cooking purposes have also been held in many 
of the chief provincial towns during the year. 

A memcnal, praying for a grant from the surplus funds of 
the International Health Exhibition, signed by the Duke of 
Westminster and other influential persons, was unavailing, 
although the object of this Institution so directly affects public 
health, the improvement of which was the avowed aim of the 
Health Exhibition. This is much to be regretted, as the lack 
of funds not only militated against the general operations of the 
Institution, but ft prevented the Council establishing a testing 
department, which is a neccs.sary adjunct to the Institution for 
the advancement of its objects. 

During the year a lecture given in the Tarkes Museum by 
Mr. T. Fletcher, of Warrington, on Smoke Abatement, and a 
pamphlet containing three prize essays on the same subject, 
have been printed by the Institution and circulated. A paper 
by Mr. W. R, E. Coles, on the Hygienic, Moral, and Economic 
Aspects of the Smoke Question, read at the Leicester Congress 
of the Sanitary Institute, is now being prepared for circulation. 

By order, E. Whitk Walus, 

S^retary 


THE WINGS OF BIRDS ^ 

'^HE power of flying through the air is one of the principal 
^ characteristics of the class of birds. Although some 
members of the other great,divisions of the Vertebraies—the bats 
among Mammals, the extinct pterodactyle nmon^ Reptiles, the 
flyings Ashes among Pisces—posses* this power in a greater or 
less degree, these arc all exceptional forms, whereas in birds the 
faculty of Mght is the rule, its al>sence the exception. Among 
Invertebrates this power is possessed in a very complete degree 
by the greater number of iusecfa, 
la the normal structure of the vertebrate animals there are 
two pairs of limbs, anterior and posterioTr never more. It 
often happens, however, that one pair, and sometimes both, arc 
suppr^sed, being rudimentaiy, functionless, or entirety absent. 
Fu^t is always performed by the anterior or pectoral pair, 
more ofr less modified for the purpose. The super^addition of 

' Abstmtl of Leetunby Prof. W. H. Fhmer, LL.D., F.R.&, «t the Royal 
InsUCttfion. February i3£6. 


wings to «n»s, as In the fintodnl reptnsentations of hm 

no counteri>art in nature* The wrings of the bird, the the ^ 
pterodactyle, and 0 ying- 4 ish» aredhe bomolbgnes of thenrm of 
man» the foredegis of Masts. In the flying-fish the power is 
MiQe<l simply by an enlargement of the pectoral fin, and the 
function is very imperfect; in the pterodactyle, by ImnMtnse ^ 
elongation of one (the outer) finoer, and extension of the skin ^ 
between it and the side of the body $ in the bats, hy e}ongnti<wi 
of the four outer fingers, and extension of a web of skin hetwera 
them and the body. In the bird the flying oigan is constmeted 
mainly of icpidermic structures, peculiar outgrowths from the 
surface, colled modifications of the same tissue which 

constitutes the hair, horns, scales, or nails of other animals. 
Feathers are met with only in birds, and are found in all the 
existing members of the c‘ass, constituting the general covering 
of the surface of the lody. 

The framework to which the broad expanse formed by the 
feathers is attached is composed of I'ones, essentially resembling 
iho5-e of the fore limb of other Vertebrates. The distal segment, 
mnnus, or hanr!, in the vast majority of birds, has tliree meta¬ 
carpal bones and digit'^, the former being more or less united 
together in the adult state. The digits appear to c^itrespond 
with the pollex, index, and medius of the typical pentadactyle 
manus ; the second is always the longest. Both it and the 
pollex frequency bear small homy claws at their extremity, con¬ 
cealed among the feathers and functionless, but very significant 
in relation to the probable original condition of the avian wing. 
These claws are altogether distinct from the large, and often 
functional, spurs devmoped in many $pecies from the edge of 
the metacarpal b:mes, resembling bo h in use and situation the 
corresponding weapons in the hind-feet The third digit dues 
not bear a second phalanx or claw in any existing bird. 

The quills, remiges, nr flight-feathers attached to the Iwnes of 
themanus (called “primaries”), never exceed twelve in number, 
and are (as has been recently shown by Mr Wray) in the very 
great majority of birds distributed as follows :—Six, or in some 
few ca^es (flamingo, storks, grebes, &c.), seven to the meta¬ 
carpus ; of the remainder or digital feathers, oae (al’dtjritai) is 
attached close to the metacarpu-phalangeal articulation, and rests 
on the phalnnx of the third digit; two have their 

bases attached to the br^^ad dorsal surface of the basal phalanx 
of the second digit, whicli is grooved to receive them ; the re¬ 
mainder {/itur-diatfa/) are altaciied to the second phalanx of thb 
same digit. These last vary greatly in development, in fact their 
variations constitute the most important structural differences of 
the wing. In most birds there are two ; the proximal one well 
developed, the distal always rudimentary; but the former may 
show every degree of shortening, until it liecomes quite rudf- 
mcntar>*, or even altogether absent, as in FringtUida and other 
“ nine-primaried ” birds, in which there are six metacarpal 
rcmiges, one ad-digital, two raid-digital, and no prse-digitals, or 
only a ve^ rudimentary one. The smaller feathers at the bsae 
of the quills, called upper and under covert-, have an equally 
regular armngement. The webs or vanes of all the night- 
feathers arc made up of a scries of parallel "barbs” wQch 
cohere together by means of minute hookleis, and so piesont 
a continuous, solid, resisting surface lo the air. 

Such is the characteristic structure of the wing in almost all 
carinate birds, whether powerfully developed for flight, as in 
the eagles, albatrosses, or sw'ifts, or whether reduced in size 
and pow'er to practically useless organs, as in (he extinct grest 
auk, the dodo and its kindred, weka rail, notoruis, cnemiornis, 
&c., most of which, being inhabitants of islands oootainiingn t 
destructive land mammals, appear to have lost the principal 
inducement, and with it the ^wer, to fly* 

In the (penguins tWe feathery covering of 

the wing entirely departs from the normal type. Each featner 
is like a flattened scale frayed oat at the edges, the barbs iMre 
non-coherent and have no booklets. They fprm an imbricated 
covering of both surfaces of the wing, including the broad 
patagium which extends from the cubital side of the limb, bat 
appear to have no definite relation to the bones, and cannot be 
divided into distinct groups, corresponding to those described 
above. The structure of the wing separates the pefngalns 
from ail the other carinate birds. 

The Ratitsc, or birds without ke<d to the Rteraumv hm 
another very distinct group, dfetlngnished by ih« Or 

Imperfect condition remk^ or quiuii heyerls^ 

coherent barbs, and midicreM 

flight, In the oitrtch abdstai ^ dMM# ' 
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mnii^ 4i8(!mot «ttd a and th< featheri large and 

wr^'ged. The eimut caasowary. and apteryx abow 
variditt dagmi of degenemtioft, which ap^rently culminated in 
the (Uaofkusi m trace of a ^tng-bone or which bird ha« ever 
been found. 'Hae queatkm whica naturaliy presents itaelf with 
regaid to these bir^ whether they represent a st«ge through 
whiOh idl have passed Ik fore acqulnnc perfect wings, or whether 
they ttto descendants of birds ^ich had once such wings, but 
which ha^e become d^raded by want of use. In the absence 
of polseontological evidence it is difficult to decide this point. 
The oomptete structure of the bony framework of the ostrich’s 
ving, with its two distinct claw's, rather points to its direct 
descent from the reptilian hand, withour ever having passed 
through the stage of a dying organ. The function of loc emotion 
l>eiiig entirely performed by powerfully developed hind-legs, and 
the beak mounted on the long flexible neck being sufficient for 
the offices cominonly performed by hands, the fore-limbs appear 
to have degenerated or disapi>eared, just as the hinddlmbs of 
the whales disappear6d when their locomotory functions were 
tran»ferre<l to the tail. This view is strengihencd by the great 
light that has been thrown on the origin of the wings of the 
flyiiffi birds by the fv)riunate discovery of the Archaopleryx of 
the Solenhofcn beds of Jurassic age, ns in this ni )st remarkable 
aninml, half lizard and half bird, the jirocess of modification 
from hand to perfect flying birrl is clearly demonstrated. 1 he 
three digits which in the existing forms arc more or Ic s pre sed 
together and imperfect, still retain their freedom and complete 
mimber of phalanges, and are each armed with lermiital claws, 
while the flight feathers and remiges of the cubital, metacarpal, 
and digital scries arc fully developed and evidently functional. 
The earlier atages in which the outer digits were still present, 
and the feathers imperfectly formed or merely altered scale", are 
not yet in evidence. 

Some conception of the process h/ which a win; may have 
Ihjco formed may also be derived from the study of the growth 
of feathers on the feet of some domestic varieties of pigeons 
nr>d poultry, illustrations of which weie shown at the lecture. 

THE SUN AND STARS^ 

VII. 

\^E have now to endeavour to apply to the more distant stars 
^ ^ some of the facts which I have brought before you touching 
the nearest one^—our sun. Wh.it we have to do in the sliort 
lime at our disposal is to choose those facts which will give us 
the grtAtest amount of knowledge concerning the greatest number 
of those stars. 

When the star that is nearest to us has set, the number of stars 
which a pair of eyes can see on a dark night, wlicther they 
happen^to be north of the equator or south of it—for the numl>er 
of stars is pretty ecmally distributed north and south—is some¬ 
thing under 3000. But when we leave behind us the power of the 
unamed eye, and consider what re uUs can be obtained by the 
o|>deaJ means now at man’s disposal, we have to increase these 
6000 to something like forty or fifty millions, so that, if we can 
by any chance obtain facts touching one star that are applicable 
to others, we do a great deal. We a e, in fact, dealing with 

000,000 bodies instead of one. 

The first thing regarding these distant bodies to which I have 
to draw attention is that they have been divided for purposes 
<»t Convenience--*astronomical and other—inio magnitudes such 
that the first mai'nitude means the brightest star we can see; 
and so wn go on till now we go down to the sixteenth magnitude. 

The Order of diminution of brightness is not quite exact from 
the first magnitude to the faintest visible to the naked eye, but 
it may be talcen on the average to be about two-fifihs. If we 
take mis ratio as the normal one dswn to the sixteenth mognitude 
we get the following values nearly 

ai stars and mag. - 1 star 1st mag. 


We not only pet the stars thus visible, but, aa they can 
be photographed ma certain period of time, this period measures 
their photographic br^htness. We find, for instance, that a 
first magnitude star can be photogTaphe<l in the three-thousandth 
part of a second ; that a star of the seventh magnitude can be 
photographed in about one second ; and when we come to the 
twcifih magnitude ve must turn seconds into minutes, and wo 
shall require two of them to get an impression on the plate ; till, 
working on gradually to the sixteenth magnitude, we find that 
the photc^raphic plate, which requires only the thrce-lhousandth 
part of a second for n star of the first magnitude, requires one 
hour and twenty-three minutes (or eighty-three minutes) to receive 
the impression, we find the ratio of two and-0-half times to be 
practically indicated by the times of exposure. 

The lelative photographic light of stars of all magnitudes when 
the moat rapid dry plates are used is show n in the following 
table:— 

'l ime of expoaorc 

Magnitude m. k. 

1st . 0005 

2nd. 0 ' 0 I 3 


6 

3rd 

|6 

4th 

40 

5th 

>00 

'. ' 'i 

6 ch 


l)th 

lilth 


im 


w:lil»w» i d»>nlwi 4 

WWPwa p, 49, 


I We mubt not for one moment imagine that, because for many 
' reasons it has been necessary to divulc stars into magnitudes, 

I all the stars are of exactly the same size at different distances, 
or of dift'erent sizes at the same distance. We know very little 
at present relatively. But this we do know, every new fact has 
' shown us that some of the apparently fainter stars may be very 
large, and some of app.iicntly the brightest stars may be small. 

, You can understand that the light which wc gel from the stars 
will depend upon these two things. Take the case of the sun 
for instance. We know that the sun is a small star, and yet it 
gives us a great deal of light because it is near to us. VVe know 
that some of the other stars are veiy distant, and they give us a 
small amount of light, not because they are small, but because 
they are so far away. 

I Wc arc living now in a very interesting time, because people 
' are beginning to work here and there, not in too many places, 
to get the stars to write their own autobiography, so to speak. 

, In fact, a very important attempt is being made at the present 
moment to replace observations of the positions of the stars by 
actual photographs. Observations, you Know, being human, are 
always liable to error. '\ liis plate, which 1 am about to show 
, you, is a photograph that I have received from the Brothers 
I iienry of Wri.'. only this morning, showing what j)ho(ogf anhy 
can do in registering the exact positions and brightnesses of an 
almost innumerable anny of stars by simply exposing a plate in 
a telescope. 

If it is wished to obtain photographs of stars of the sixteenth 
magnitude, the plate will have to be exposed eighly-three 
minute.s. If we are content to get slnrs of the seventh magni¬ 
tude, then two minuto will be enough. 

All the stars that you see here are visible in a very restricted 
portion of the sky in the constellation Cygnus, not very far fronr 
the Milky Way. You can understand what a happy thing it will 
be for the astronomer of the future if, when he wants to know 
the Slate of the heavens in this nineteenth century, in¬ 
stead of having to consult musty books of observations which 
may probably be wrong, he can refer to a book of which the 
leaves are made of glacis, and on which is recorded the auto¬ 
biography of every square degree of the heavens as you see on 
this diagram before you. 

In our attempt to apply to these other bodies the knowledge 
which wc have acquired touching the sun, of cour.se we have to 
consider chiefiy the light sent to us by them. You will see 
in a moment that if the sun were very much farther away from 
ns than it really is—^imagine it for a moment so far away that 
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instead of api^aring to us iwith a disk U should ap|>cftr to us as a 
star, Iik<i Sirias or Capella, for instance—the only cJifiTerence 
1 )«tnreep its spectrum now ami iU spectnim then would t»e that 
there Wtnild be less of it. There would ha less light. Conse¬ 
quently U would not be possible for us to See it in all its exquisite 
‘detail. But so far as the spectrum went there would be no 
^change in kind, although there might be a change in degree. 

How, if you just assume that for a moment, you ree that we 
shall be in a very fair way to make a very important application 
of this knowledge, because f was careful lo tell you that in the 
solar system we have iiulications of a considerable amount of 
ftbsoTj>tion of blue light; so that, if the sun’s atmosphere were 
away and the earth’s atmosphere were away, the sunlight, if we 
are now right in calling it white, would then certainly appear to 
us as blue, for the reason that the blue light now stopped by the 
sun’s atmospltere and by our own would then be added to the 
light which wc get at the present moment, nn<l the total light 
therefore received by our eyes would ho very much richer in 
blue rays than it is at pre ent. 

Now then, having the fact of this blue absorption in our minds, 
let us suppose it—to begin with the simplest case—to be enor¬ 
mously increased. Let the blue absorption creep on into the 
spectrum till at liLst it reaches the green or the yellow or the red. 
It is clear that then the sun that we “-htjuld see would be a red 
sun, and that sunlight would be no longer white, but red. 

Let us next, on the tUher band, reduce the quantity of the 
existing blue absorption. Let ns have a solar spectrum as long 
as the spectnim of the cdectric light, for instance. 

Now let us do something else. Let us siqiposc that in the 
solar spectrum, ns in very many of the spectra that we can ob¬ 
serve in our laboratories, there is superadded to this bine absorp¬ 
tion a strong absorption of the red, beginning at the other 
end of the spectrum. We shall get the yellow and the 
red, say, abs irbcd on the one side of the spectrum, while we get 
the blue and violet absorbed on the other. We shall therefore 
only gert the green light to pass. 

r>o we get evidence that in the heavens among other 
stars such conditions as these hold? Certainly. A very 
conside rable number of the stars in the heavens are called 
coloured stars. They are red, or they arc l>luc, or they 
are green, for the most part, and you .see that simply dealing with 
the absorption of the blue with which we have become familiar 
In the case of the sun, playing with it a little, giving it a little 
rope here, shortening the rope there, and adding another exactly 
equivalent absorption at the other end of the spectrum, wc can 
at once account simply and sufficiently for the colours of the 
coloured stars. This is one advantage that wc have in 
working from the known to the unknown. If we ha<l begun 
with the stars and dealt with their phenomena first, it would have 
been difficult to explain ; but now that ue know how a thing 
happens in the case of the sun, it is quite easy for us to imagine 
the mechanism which must be at work in the atmosphere of the 
coloured stars to give us in some cases red suns, in others green 
suns, and in others still blue suns. 

So much then for coloured stars. 

There is another matter. As T shall have to show you by and 
by, one of the most important distinctions between the stars in 
the hc!i\'Cns is one not depending upon their magnitudes, not 
depending upon their distances, or ui>on their mass, or upon any¬ 
thing of that kind, but depending upon conditions which wc do 
not know very much about at present, Init which bring about this 
result, tliat the spectrum in one case is different from the spectrum 
In another, exactly as in our laboratories we find the spectra of 
^dies with which we are perfectly acquainted become different 
if the temperature which we employ is made to differ. For in- 
.stance, in the case of the vapour of carbon we may employ a low 
temperature, and get a certain spectnim of the vapour which is 
called a spectnim of flutings. u we increase the temperature, 
and then again observe, the flutings have tlisappeareu. 71 bcy 
have given way to a system of lines in which the irregularity 
li just as striking as the exquisite rhythm of the flutings 
Was in the former case. From hundreds of these observations 
the student of spectrum analysis is not afraid to say that when he 
ft spectrum of flutings he knows that he is dealing with the 
action of vapours at a much lower temperature than exists in 
those conditions in which the flutings are replaced 1^ lines. 
And, more than that, so definite is this, so much do we khow 
about the fluted spectra of those substances which exist in the 
solar atmospherc-^ving us, at the temperature of the sun, the 
fine spedmm'^thatlt is easy for us to take the respOriaibiKty^also 


of saying that, if the sun's atmosphisre wore to be auddeii^ly 4 ooM 
tomorrow, we should get a apeobrum of flfiting$> inatew <4 n 
spectrum of lines ; so that whenwe get* if we (He ^ted 

iq>ectrum in the spectrum of a star^ we are justified in saying tliat 
some cause has been at Work in that star equivalent to a cooling 
process in the atmosphere of our own star. Thusi if we cooled 
the sun to-morrow we should produce the spectrum of flutings, 
and as in cooling down the sun will in all prol^bilitypass throu^ 
a stage indicated by flutings, so also while it was acquiring us 
present temperature it passed through the same Stage. 

What, on the other hand, would happen if we had the sttn 
very much hotter to-morrow ? It is important to think this out 
very carefully. According to the views which I have l>rought 
before you, we have, outside all, solids absorbing every part of (be 
spectrum. Then we have liquids and dense vapoura doing the 
same: less <lcnsc va]x>urs absorbing the red, and finer vapours 
still absorbing the blue. We have flutings also, but chiefly 
wc have vapours at an enormous temperature which give us the 
famihar alisorption spectrum of Fraunhofer lines. 

Wc have the Fraunhofer spectrum in short giving us the sum¬ 
mation of the line absorption of every stratum in the sun's 
atmosphere. N^'e have also a wonderfully simple spectrum of 
the chromosphere, of which 1 gave you the list of lines, 
writing down for us ihe absorption of the hottest part of the 
sun s atmosphere that we can get al. 

Now' try to think this out quite completely. 

The first obviou*:; thing which will strike us is that, if the sun 
could be made hotter to raorrpw than it is to-day, the thing that 
wc shouhl be quite certain about, whatever might happen to the 
other conditions, would be that the gases which give us that 
.simple spectrum of the chromosphere would have a larger share 
in the al^orption-spectrum, and that therefore the ahaorption- 
spoclrum of tne star would gradually get nearer and nearer lo the 
absorption-speclmm which would oe given by the chromosphere 
itself if it could be seen in all its simplicity. I think that way of 
reasoning is right. Well, if you think it is, you will find that it 
M ill lead ns to a very interesting conclusion. If wc find any star 
with practically the Rt>ectrum of the chromosphere, wc .shall be 
bound to admit that the atmosphere of that star must be hotter 
than the temperature of the atmosphere of our sun as its 

BtMJCtnim approaches that of the part of the sun's atmo¬ 

sphere. 

There is one other point that I have to bring before you 
before T go further, and It is this. Wc have had a great deal 
to say about the photosphere of the sun and the surrounding 
envelopes. We saw that when any vapours were located be¬ 
tween our eye and the bright sun in the centre we then got 
absorption-lines, for the reason that the sun was hotter than the 
vapour on this side of the sun, •'o to speak, and therefore light 
was Slopped by the cooler vapour in the atmosphere, and we got 
a dark line. The moment however, we work outside>he dlok, 
and study a prominence on the limb of the sun, or even ft part 
of the corona, wc observe them by means of their bright lines— 
by means of their radiation. There is no hotter light source 
behind them, and tlierefore we deal simply with radiation. 

Now, that being so, you will understand how it is that in the 
general spectrum of the sun nil the lines arc dark, beeftuee We 
found that while the bright central part of the sun was not Very 
much less than the whole volume, something like a tenth, Wa*t 
very much hotter, so that we get manythou^wd tiweS more'fight 
from the centre of the sun. If a substance in the outer ijitiUo- 
sphere gives us a bright line corresponding with a dirk line 
given us from this central portion due to the atmo^pherfd fli- 
soq>tion, all it can do is to reduce the intensity of the dark fine 
produced by the inlensely ilkminated central portion. 

It is a qucfition of area, llie difference Of area k smatffi 
smaller than the differonoe of illumination, and therefeum any¬ 
thing which happens outside does not get iik record wriltlfh ^ 
all, the area being five or six to one, and the mtehafiy the 
light in the centre being, say, ten thouisand to one. 

Now let u« consider another case. Let u^ suppose that there 
is a star (never mind which it h) the atmospHete of w^ch k sO 
enormous that its diameter to the diameter of the ceiitrat ph6to- 
sphere is represented by two concentric circled— one vqry laige, 
the other veiy small. Here the diflference of area 
the inner circle, which gives tts dark lines^ add the larger exte¬ 
rior space, which i^vea us bright lines, If it ffvea us anythto, 

IS so enomious that it maybe gmter tb^ tfih dlGfen^Soe^ 
intensity of the light; so that if the, Inner Ikbt is leu - 
times brigmer thaii the Ugjht Whieh co^im worn; the 
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9^^ let us sty* U a coucda of Mndted tnutfs greateft 

io (luat we eliaU be bound to have brtg^ht lines from 

regiona mixing with the Uerk lines coming from 
the Jnterior rc^ons. Hence we see that the spectra which 
we;x(>ay get from stars will not depend upon the diameter of the 
stats.St mlf l>nt may depend upon the dilTcreace of area simply 
which we should get by cutting a section at right angles to the 
line ^ sight from the enrth through the star and its whole 
atmosphere. 

It comes to this ; Suppose some stars have very large coronal 
atmospheres ; if the area of the coronal atmosphere is small 
compared with the area of theaectton of the true disk of the sun, 
of course we shall get an ordinary spectrum of the star; that is 
to uy> we shall get the indications of absorption which 
make us class the stars apart; we shall get a continuous 
spectrum barred by dark tines. But suppose that the area of 
tne coronal atmosphere is something very considerable indeed, 
let assume that it has an area, say hAy times greater than the 
section of the kernel of the star itself; now, although each unit 
of surface of that coronal atmosphere may be much less luminous 
than an equal unit of surface of the true star at the centre, yet if 
the atiea be very large, the spectroscopic writing of that large 
area will become visible side by side with the dark lines due to 
the brilliant region in the centre where wc can study absorption ; 
other lines (bright ones) proceeding from the exterior portion of that 
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starwiU be visible in the spectrum of the apparent /oinf we cd!I 
a star,^ 

Those things, then, being premised, we are now in a pdidthni 
to approach the subject of stellar spectra. Much work is now 
being done in this direction, but we must not forget the early 
workcTOj We must not forget that it was Fraunhofer at the 
beginning of this century who first saw and carefully observed 
several spectra of stars, and wc must be all the more careful to^ 
remember that, since really more than half a century passed 
before anybody took the trouble either to repeat his observatioha 
or to extend them. Some twenty years ago, however, several 
observations had been brought together by the labours of Italian 
and American men of science (scarcely a stellar spectrum had 
been observed in England). This enabled a distinguished 
American, Mr, Rutherfurd, to begin to put a little order into the 
facts which had so far been acquired. 

lie pointed out that it was easy to arran^ these stars iido 
classes—that all the spectra were not alike. There was a won¬ 
derful family likeness among three groups of them, and he 
showed that you might divide these spectra into three very 
definite classes. After him came two countrymen of our own, ^^Y, 
Huggins and Dr. Milief, who, when they aid begin their work, 
certainly put into it an amount of vigour and assiduity which, 
had never been approached before their time. They not only 
gave us carcftil drawings of the spectra of the stars which tbejr 
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observed* but with infinite care and patience they made com- 
pkrlabns, as we may say, to determine the origin of the lines in 
uacfiythe same way I have pointed out that Kirchhoff, 
Angstro 1), and Thal^ discovered the origin of the lines in the 
spectruiu of the sun. Indeed, they did not rest here, or rather, 
one of them did not rest here, for Dr. Huggins subsequently 
imroduced a system of photography, and now, thanks to his 
skill, We have several photographs, of priceless value, of some 
of the brighter stars. And while I am lecturing to you here 
in Eondon there is one observer in Berlin, Dr. Vt^el, and 
anpthbr in the north of Europe, Dr, Dunqp, doing all they can 
16 give UH h.tiomplete and perfect spectroscopic catalogue of 
eyw alar that ^Ines ih the northern heavens, so that you can 
that the work is going on. 

Now; before 1 Isay apy more about it, I will refer to a diagram 
#bkh gfves an lilea of the kind of thing tliat one sees when 
Obler^Wns are being made. 

we just ran through therri one by one. There is a very 
rOt 0 i ahd gttderal view of the spectrum of the sun. The actual 
of the intk baa b^n thrown on the screesi before you, 
and ih^refbre it will be quite understood that there we have a 

*. 

__^ 

! to oae having a imiall naraber j tod 

I lihVi k remiritable frito the^ct ihM 


the lines are much thicker than those seen ordinarily in the solar 
.spectrum. Keeping to the stars which give us spectra of lines, 
here in a Orionis wc get another case in which the lines do not 
occupy the places occupied by lines in the spectrum of the sim, 
nor, at the same time, are they so thick as the lines in stars of 
the Lyra type. We can also learn from this diagram, by the 
examination of the spectra of a Hcrculis and $ Tegasi, that we 
get flutings from stars as well as lined spectra. We also see that 
these fluting® are not all exactly in the same place, by which we 
can infer that the flutings are not all probably of the same chemical 
origin. Of that further by and by. The use of the diagram is 
to give a general idea. J. Norman Lockykr 

{To be coMtinuetf .) 
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7 %e American youmal pf ScUnte^ June.—The lUela meteors- 
of November 27 » *8*85^ by H. A. Newton. From a general 
survey of the oluervations made in various places, the author 
infers that the maximum of the shower was about 6h. i^m. 
Greenwich mean time ; that the total hourly number of meteors 
visible at one platse in a clear sky was at the utmost 
75 *oopt that the densest part of the stream was not oyci* 
100,coo miles in thickness ; that the meteors of Novemlwr 37, 
* FirtK. Rfay. Soc, No. *85, 187B. 
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iSjra And |S8j, did tiot leave the Immediate neighbourhood of 
the Biela comet earlier than 1841-45. and may 1>e treated ai 
having at that time orbits osculating that of the comet—The 
ultra-violet spectrum of cadmium, by Louis Beth The ultra¬ 
violet spectrum of cadmium having tong served as a standard 
of reference in the measuring of other spectra, an attempt is 
hM made to determine its principal wave-lengths more 
aocuratelv than is possible by Cornu’s ingenious process. By 
taking pnotogmphs on Stanley instantaneous dry plates, Mr. 
Bell believes the wave-lengths here determined will be found cor¬ 
rect to probably within 1/50,000 part of their respective values. 
The total number of lines accurately determined in the entire 
spectrum was thirty, of which the wave-lengths are tabulated 
with the corresponding figures obtained by Hartley and Cornu. 
—Communications from the United States Geological Survey, 
Rocky Mountains Division. The present communication (No. 
vii.) deals with the occurrence of topaz and garnet in lithophyses 
of rhyolites, and is contributed by Mr. Whitman Cross, who 
had already described the occurrence of minute crystals of topaz 
in the small drusy cavities of a coarsely crystalline rhyolite from 
Chalk Mountain, by Fremont’s Pass, Colorado. The present spe¬ 
cimens of topaz and small dark red garnets are from the trachyte on 
the Arkansas River, opposite Nathrop, Chaffee County, Colorado. 
The mode of form ition of the topaz and garnet in the lithophysal 
cavities of the rhyolite in this district is not fully determinable, 
but they arc evidently not secondary, but primary products, pro¬ 
duced by sublimation or crystallisation from presumably heated 
solutions contemporaneous, or nearly so, with the final con¬ 
solidation of the rocks.—On the strain-effect of sudden cooling 
exhibited by glass and by steel, by C. Barns and V. Strouhal. 
1*he experiments here described confirmed the views already an¬ 
nounced by the authors, that the anneaUng of steel, considered 
physically, is at once referable to the category of viscous pheno¬ 
mena ; also that the existence of the diaracteristic strain in 
glass-hard steel is the cause of electrical effects so enormous, 
that any additional effects caused by any change of carburation 
may be d^regarcled, and the electrical and magnetic results in¬ 
terpreted as due to variations in the intensity of the said strain. 
The chief results here arrived at have since been substantiated 


by polariscope evidence and by the investigation of the density 
of the consecutive shells of the Prince Rupert drop.” An 
account of these results will be given in their next paper.— 
Upon the origin of the mica-schists and black mica-slates of the 
Penokee-Gogebic iron-bearing series, by C. R. Van Hise. The 
iron-bearing formation of this region extends for over 80 miles 
from Lake Numakagon in Wisconsin to Lake Gogebic in Michi¬ 
gan ; and at Penokec Gap. Wisconsin, the series is 13,000 feet 
ihick, the upper 11,000 feet being mica-schists and black slates. 
The Muscovitic and biotitic greywacke, biotile-schists, and other 
formations here described furnish a graded scries from the 
hlightly altered greywackes to the crystalline mica-schisis.—On 
two masses of meteoric iron of unusual interest, by Wm. Earl 
Hidden. One of these specimens, found on July 2, 1885, on a 
height to the cast of Batesville, Independence County, Ark¬ 
ansas, weighs 94 lbs,, and belongs to the class holosiderite 
of Brezina. It is specially remarkable for a hole piercing 
it near the edge, and cone-shaped from both sides. Ana¬ 
lysis yielded; iron, 9 i '23 ; phosphorus, 0*16; nickel and 
cobalt, 8'62 by difference. The other, found in 1857 in 
Laurens County, South Carolina, weighs only 4 lbs. ii oz., 
but is noted for the perfection of the WidmanstS-ttcr lines 
and unusual abundance of nickel and cobalt. Analysis : iron, 
85’33; nickel, 13*34; cobalt, 0*87; phosphorus, o*i6, with] 
trace of sulphur,—Notice of a new genus of Lower Silurian 
Brachiopoda, by S. W. Ford, This nearly perfect specimen of 
the ventral valve of the species described by E. Billings under 
the name of OboUUa dmdt:rata, and now preserved in the col¬ 
lection of Walter R. Billings, Ottawa, may be taken as the type 
of a new genus, probably including several described Lower 
Silurian species. It differs from i^oUlla in the form and 
arrangement of its muscular impressions, in the possession of a 
thinner shell and in oth^r respects. The author, therefore, pro- 
p<kses for it the new generic name of BilUngsia in honour of Mr. 
IL Billing, ihe late eminent palseontologist of the Canadian 
ijeological Survey, 

de VAcadJmU Roy alt dt April 3.—Deler- 

mioatioD of thg remainder in Gauss’s quadrature formula, by 
M. Mansfon. By a definite inteml the author completes thU 
formula, which thus becomes applicable totion-parabolic carves, 
some remains of cetaceans from Ute foot of the Caucasus, 


by M. F. L Van Beneden^ These ooptpdste portM 

of a skull with some vertebrae from the distHot 4 Ast ^ 
kavkas, and an almost peiihot tortebml oo1ttl|bn^. 
radius, and humerus from the bed of the Kuban Kivbr, all w 
tong to the same species, the CitetktHuffi BramU^ By 

means the author is enabled to determine the true chamO- 
teristics of the Cetotherium, which ihows some affinity to the 
Pachyacanthae of the basin of the Danube, but was quite disdnet 
from the extinct species of the Antwerp ba$iii,--^>ii some To^ka 
dredged off the Ostend coast, Iw M, A. F, Kehasd. Tttese 
include granites, porphyries, diorftes, such as oecur aHnu 
the French seaboard and in the Channel Islands; also Jurasric 
and Chalk formations identical with those of Boulogne and the 
cliffs of Dover. There is nothing to show that any of those 
rocks have been transported either from the south Of front the 
Scandinavian regions during the Glacial epoch. 

BidUtin dt la Sociiti d€$ Naturalities de Mostm, 1885 * 

—Revision of the numerical values of the repulsive force, by 
Prof. Th. Bredichin. In his preceding researches the author 
had determined it approximately by means of the rough formula 
of BesseL Now, be corrects these results, either by direct 
evaluations by means of more exact formula, or indirectly by 
means of the isodynames constructed upon his rigorous formulse. 
Taking 40 different comets (since 1472) Bredichin classifies 
them under three different types, and, on the former method, 
receives for the first type, vP = 14, while the initial speed (due 
to the ejective force) varies between ^ — o*I and g = 0*34, the 
average being 0*23; for the second type, R — J'l, and^ =- 0'05 
(varies between 0*03 and 0*07); and Tor the third type, li » 0*3, 
and^ = o'i to 0*2.—On the oscillation of the emiisive of 
comets, by the same (with a plate). From a careful study of 
the comet 1862 111. the learned professor concludes that the 
oscillations of its emission ought to be considered beyond doubt, 
as they result not only from measurements, but also from all the 
tnsembU of phenomena afforded by the head and tail of (he 
comet.—Third report Mvon. my herbarium, by Kd. lindemann 
(in German).—Plantse Kaddeanas Monopctalte (continuatiou of 
Labiatce), by Ferd. Herder.—Letters from Dr, A. Regel dated 
from Bokhara, Merv, &c., between May 1884 and April 1885. 
—^Notice of a journey to Akhal-Tekke, by A. Becker, with a 
list of plants found at Kyzyl arvat.—On northern AnceUa, by H. 
Trautschold. 

No. 2.—Enumeration of the vascular plants of the Caucasus, 
by M. Smirnoff, continued from the preceding issue, and 
forming an introduction to the flora of the Caucasus.—Birds of 
the T^a^^caspian region, by M. Zaroudnol.—Thirty-five years of 
observations on the earliest and latest times of blooming of wild 
and cultivated plants in the neighbourhood of Kishin^ by A. 
Doengingk, followed by remarks on vegetable parasites and 
noxious insects. Four hundred plants are on the lists of the 
author.—Revision of the copulatnc armatures of the males from 
the PhiUtanide tribe, by Gen. Radoszkowski (with two plates). 
—The appendix contains the third part of the systematic cata¬ 
logue of the herbarium of Moscow University, published by 
Prof. Goroshankin. 
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Royal Society, May 13,—“On the Slmctum of Mucous 
Salivary Glands.” By J. N. Langley, M^A., F.R.S., Fellow 
and Lecturer of Trinity College, Cambridge. 

The cells of mucous salivary glands 1 have previously de¬ 
scribed as consisting of a framework or network, containfiig in 
its spaces hyaline substance and granules. The granules of 
the mucous salivary glands are rendered very distinct by irri¬ 
gating a mounted specimen of a fresh gland with moderatriy dilute 
solutions of neutral or alkaline salts. In these fluids thegrazittles 
can scarcely be distinguished from small fat globules; those of the 
submaxillary gland m the dog have a diameter of 1 to In 
the resting gland the granules are fairly closely packed ibtoogb- 
out the cell, in a tine stretching from basement itiembme to 
lumen; there are $ to 12 granules. Both hyaline sqbstance and 
granules give rise to mucin* 

During secretion both the hyaline substimoe and the ftmahles 
I are lum^ put of the cells ^ alter prolonged secre^on m ,CMta 
! consist of on outer sonck Chiefly of fre^y-ibtpted sdhstanei^ and 
I of an inner zone of netwoik, hyaline subsUthee, 

I in the resting state, When the saliva hat a pe«nentia|e m 
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bdth.tbe suUtiuu^ wd tb« gxaQule* can be seen in 

U., ^ Tbe ^lyelide tubsi^ce Uxnore ^uble than are the granules, 
and ia thus tess^ commonly seen ; it is {tartly djs$Ql?M» partly 
sif^en np into a continuous moss ; the less swollen parts appear 
as string* nr .^lebs, The granules in saliva vary greatly in 
aranee ; they may be very slightly swo11en» ana have fairly 
9 outlines; or th^ may be more swollen and run together. 
Ing pale masses or various sire ; occasionally in more dilute 
$al|vn imey arc just visible as pale spheres. 

. Althougb the mucous cells arc a ole to turn out bodily their 
prddnctftp thev do not disintegrate during secretion. As the 
decrease In tpe interAbrillar substance taaes place, there is a 
fresh, formation of substance in the outer part of the cells, f.r. 
as the cell secretes it also grows. In saliva there is no evidence 
of brohen-down cells, nor are nuclei present except those in 
** salivary corpuscles/'which, as stated by Piluger, are leucocytes. 
Further, there is not any satisfactory proof that the demilune 
cells multiply during secretion, and give rise to mucous cells. 
During secretion there is no increase in the numlrer of nuclei 
undetgoing indirect division. As 1 have previously said, I hold 
the demilunes to be secreting cells of a dificrent nature from 
that of the mucous cells. Glands with demilunes are simply 
glands in which the albuminous" element is reduced to a 
minimum. The apparent increase in si/c of the demilunes, 
described by Lavdowsky as taking place in the first stage of 
secretory activity, I take to be due to the decrease in the sire of 
the alveoli, so that the ordinarily flat demilunes become more 
spherical. Moreover, the demilune cells show signs of secretory 
activity. The “young" cells dcscril)cd by Hcidenhain and by 
Lnvdowsky are chiefly altered mucous cells. 

The network of the cell consists of two parts—one in the 
cell-membrane, the other stretching from this throughout the 
cell. The peripheral network consists of very delicate fibres ; 
at some of the nodal points there are small spherical swellings. 
From lumen to basement membrane there arc twelve to fifteen 
meshes. The internal network is connected with the peripheral 
network, but it af»|>cais to me to have much larger meshes. From 
basenrent membrane to lumen there are in the submaxillary 
gland of the dog four to six meshes, t.e. the number of meshes 
m a given direction in the cell is about half that of the number 
of granules. 

May 27.—“A General Theorem in Electrostatic Induction.” 
By John Buchanan, B.Sc. 

Part I. of this paper deals with (he eflecl of diange of the 
spcdltc inductive capacity of a dielectric which is placed in a 
field of electric force, and it is proved that in general, under 
these drcumstonces, the dielectric becomes electrified. 

By translating the theorem into the language of magnetism a 
theorem in magnetic induction is obtained. 

The mathematical proof leads to an expression of the form 

where A denotes the rale of change of the apparent electrifica¬ 
tion of the dielectric with regard to the specific inductive 
eapacity as independent variable ; ir denotes the rate of change 
of the work done against electrical forces with regard to the 
same independent variable ; and Kdenotes the potential. 

The conditions that there may be no electrification of the 
dtelentric ore next obtained. The result is arrived at that, in 
order to have no electrificatioii, when the specific inductive 
capacity is altered, tlie whole field of force must be occupied by an 
nlectrically homogeneous dielectric. It is then pointed out that 
riip equations obtained express the effect of heterogeneity in the 
cometitution of the dielectric medium. 

In Part II. the above theorem and some of the results ob¬ 
tained bf Dt, Iterr in hi« experiments in electro-optics," are 
to obtain a theory of electrification by friction. 

: The discusehm loads to these conclusions 
PcMdtivO" liquids tmtd to become positively electrified by friction. 

„ negatively „ „ 

solids M negatively „ ,, 

„ positively „ 

these conclusions are verified by the experimental results 


/the paper. 

(C J|U*e Carbons for Arc Lighting.” 

Xiong^sa, 

South Forejan^ High Light; 
ncnitor and with the direct current magnetic machines of 


A 


I cH 


HolmeSj the first Important application of the electric arc light, 
as a rival to oil and gas for co^t lighting, was carried out by the 
Trinity House, under the advice of Faraday. 

The carbons then used, and for several years afferwards, 
were sawn from the residuum carbon of retorts ; they were 
square in section, 61 x 6| mm., and the mean intensity of the 
arc measured in the horizontal plane was 670 candle units, being 
17 candle units per square millimetre of cross-sectional area of 
the carbon. The crater formed at the i>oint of the upper carbon 
of the ** Holmes" lamp was so small that no appreciable loss of 
light was found to occur, and the arc proved to be veiy (lerfect 
in affording an exceptionally largo vertical angle of radiant light 
for application with the optical apparatus. 

Tlie most reliable and efficient machine that has yet been 
tried for lighthouse punioses is the large size alternate current 
magneto machines of De Merilen^!. The average results with 
these machines are os 


E.M.F. 

Mean current 
Carbons (cylindrical), 

Diameter of crater in 

carlxin . 

Mean intensity of arc 
measured in the 
horizontal plane 
(candle units) 

Light per square 
millimetre of car¬ 
bon section (candle 
units) . 

It will be observed from this statement that the intensity of 
the arc in the horizontal plane per square millimetre of sectional 
area of carbon is about 35 per cent, less than it was with the 
small square carbons used by “ Holmes," although it might 
reasonably be expected that with the improvements .since 
effected in the manufacture of carbons, the efficiency of tlie old 
carbons would at least be maintained. The relative inefficiency 
of the large cai bons used with the jiowerful currents now avail¬ 
able apjicars to be due (i) to the loss of a large portion of the 
most intense part of the arc which is confined within the crater of 
each carbon; and (2) to the fluctuations in the intensity of the 
arc caused by the current passing between various points of the 
end of each carbon. 

For a new electric light installation about to be made by the 
Trinity House at St. Catharine’s Lighthouse, Isle of Wignt, it 
is intended to utilise the large De Meritens machines that were 
used at the recent South Foreland experiments for determining 
the relative merits of electricity, gas, and oil as lighthouse 
illuminants. The electric light at St. Catharine’s is intended to 
be “ single-flashing " at periods of 30 seconds, Each flash is to 
have a duration of 5J seconds, and to be followed by an eclipse 
of seconds. It is intended to use one De Meritens machine 
during clear weather, and two machines whenever the atmo¬ 
sphere is found to be so impaired for the transmission of light 
that the flashes are not reachinj^ their intended range. 

The defect here arose which is common to all electric flashing 
lights where a minimum and a maximum intensity of flash are 
adopted, viz. that the duration of the flashes of minimum and 
maximum inlenwty would vary in the ratio of the difference in 
the diameter of the carbons employed with one and two 
machines respectively, which in this case should be 50 mm. and 
35 mm., this mean difference amounting to 364 per cent, nearly. 
It is evident that such a variation in the duration of flash would 
seriously impair the distinctive character of the signal. 

It occurred to me, however, that, if carbons of a fluted croas- 
section were employed, the carbons for minimum and maximum 
intensity could be made of corresponding diameter, their sec¬ 
tional areas being proportioned to the minimum and maximum 
currents employed, and thus the flashes of minimum and maximum 
intensity would have exactly the same duration. As all carbons 
for electric arc lights are now made in moulds, I saw that such a 
form would not involve any more difficulty in manufacture than 
if made cylindrlci^, while there would be’ less liability of in¬ 
ternal fracture, ocourring, ae Is oflen the case with large carbons 
in the process of drying baking. Other advantam to be 
obtained ^ith fiul^ Cmons are: (*) a vertical angle ot 
radiant light from the arc, and with a higher coefficient of In- 


follows, viz, :— 

One machine 

.. 38 volts 

206 amperes ... 
35 mm. diam. 

I 13 mm. 

I iS.ooo. 


Two machines 
supplying current 
to one lamp 
48 volts. 

372 amperes. 
50 mm. diam. 

18 mm. 


30,000 


12 


12 
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tettftity in con^eouenoe of the uoob&tmcted radiance thraui^h the 
«t the points of each carbon; and' (3) a steadier hffht is 
' ol^ned owing to the localising of the current at the central por¬ 
tion of each carbon. 

The result of many experimental trials with fluted carbons 
50nini. diameter have entirely confirmed my expectations. No 
■ crater is formed in either of the carbon ix>ints, and their form is 
ail that can be desired for utiUainc fully the maximum light of 
the radiant arc. MV experiments have not been sufficient to de¬ 
termine accurately tne Additional intensity of light obtained from 
the arc of a pair of the fluted carbons as compared with that 
from the arc of a pair of cylindrical carbons, but 1 am of 
opinion that the gam with fluted carbons is not less than ten 
per cent. 

Geological Society, June 9.—Prof. J. W. Judd, F.R.S., 
President, in the chair.—The following communications were 
read :—On the volcanic rocks of North-Eastern Fife, by James 
Durham, F.G.S., with an appendix by the President. After 
describing the general distribulion of the volcanic rocks of Old 
Red Sandstone and Carboniferous age in the counties of Forfar 
and Fife, the author called attention to a fine section exhibited 
where the Ochil Hills terminate along the southern shore of the 
Firth of Tay. In immediate proximity to the. Tay Rridge, a 
series of the later volcanic rocks, consisting of felstones, breccias, 
and ashy sandstones are found let down by faults in the midst of 
the older porphyrites (altered andesites) which cover so large an 
area in the district. 'Phe breccias contain enormous numbers of 
blocks of a red dacite (quartz-andesite), and inclosed in this 
rock angular fragments of a glassy rock, resembling a “pitch- 
stone-porphyry,” are found, everywhere, however, more or less 
converted into a white decomposition product. The youngest 
igneous rocks of the district are the bosses and dykes of melaphyrc 
(altered basalt and dolcrite) which have been often so far re¬ 
moved by weathering as to leave open fissures. In the appendix 
three very interesting rocks were described in detail. The rock 
of the Northfield <>u«arry, which is shown to be the augite- 
andesite, has a large quantity of a glassy base with felted micro- 
lites, and contains large porphyritic cry.slals of a colourless 
augite. The rock of the (Jausewayhead Quarries is described 
as an ensUtite-andesitc ; it has but little glassy base, being made 
up of lath-shaped felspar crystals (andesine), with prismatic 
crystals and grains of a slightly ferriferous enstatite ; there are 
no porphyritic crystals, but the enstatite individuals are some¬ 
times curiously aggregated. Fhe red porphyritic rock from the 
breccias near the Tay bridge was shown to be a mica-dacite, 
and the glassy rock associated with it to be the same material 
with a vitreous in place of a stony base. The glassy base ex¬ 
hibits very beautiful fluidal and perlitic .structures. Thecry-stals 
of fir$t consolidation in this rock arc oligoclase and biotite, often 
showing marks of injury in transport ; those of the second con¬ 
solidation appear to be oithodasc. In conclusion, the successive 
stages by wtncli the andesitic rocks of the area were altered, so 
a.s to assume the characters distinctive of porphyrites, were fully 
discussed, as well as the change of the glassy rock into its 
white decomposition-product.—On some eruptive rocks from 
the neighbourhood of St. Minver, Cornwall, by Fnink Rutley, 
F,G.S. The rocks described iu this paper were derived from 
Cant Hill, opposite Padstow, and from a small quarry about 
half a mile from Cant Hill, near Carlion. At the former locality 
the volcanic rocks are much decompnse<l, but from their micro¬ 
scopic characters they may be regarded as altered glas‘>y lavas 
of a more or less ba^ic type. No unaltered pyroxene, amphi- 
bole, or olivine is to be detected in the specimens described, 
but there is a considerable amount of ^econda^y matter which 
may include kaolin, serpentine, chlorite, palagonitic substances, 
&c. There is evidence of fluxion-slrncturc in some of the sec¬ 
tions ; others are vesicular, and the vesicles are li.sually filled 
with siliceous or serpentinous? matter. The relation of these 
lavas to the underlying Devonian slates was not ascertained. 
The rock occurring near Carlion contains numerous porphyritic 
crystals of augite in which the crystallisation is interrupted by 
the co-development of small felspar crystals, which appear, as a 
rule, to have been converted into fclsiiic matter. Ilmenvte Is 
aUb present in patches which indicaic a similar interrupted 
cmtollSsation to that shown by the augite. The rock has the 
mineral constitution of an augitc-andesUe, but since it is a holo- 
crystallme rock, exception would be taken by many petrolccists 
to the employment of the term andesite. The lavas of Cant 
Hill were ^4l»o probably of an andesitic character, so that, so 
/ar as origmal mineral constitution is concerned, there is some 


apparent justification for the mappirig of Mh of ; 

‘^greenstone “ by the Oeolddeal Suryey.-—The 
the London Rosin, by fit. W; Monckton, F.O.S.* nnd E. S*, 
Herries, B. A., F. G. S. The authors stated that thdr objelet sfM 
to describe more fully the Lower Bag>thot beds, and qi^^Ve 
the view lately advanced by Mr, Imng that, In certain 
the Upper Baigshots overlap the tower, find rest directly <m m 
London Clay, They desenbed or referred to a numb^ of sec** 
tions all round the main mass, beginning at St, AnnS 
Chertsey, where they considered that the moss of jMbblei ithd 
associated greensands must be referred to the Midm 
The outliers near Bracknell and Wokingham were show to 
consist of Lower and Middle Bagshot, which does not Appear 
in the valley north of Wellington College. The Aldershot dis¬ 
trict was explained, and it was shown that the beds there testing 
on the London Clay were Lower and not Middle BagShot, mm 
the occurrence of fossils in the Upper Bagshot of thnt dbtrict 
was recorded. The conclusions that the authors came to werO, 
that a well-marked pebble-bed was almost always present, mark¬ 
ing the division between the Upper and Middle Bagshots, but 
that there were other pebble-beds of a less persistent char^ter 
occurring both in the Middle and Lower Bagshots; that the 
Lower Bagshots generally consist of false-bedded sands with 
clay laminae and no fossils except wood, whereas the Upper Bag- 
shots arc rarely false-bedded, and are characterised by the absence 
of clay bands and the presence of marine fossils; and that 
the Middle Bagshot is a well-marked series consisting Of 
greensands and clays. They claimed, in conclusion, that there 
was no reason for disturbing the old reading of the district, and 
that there was no evidence of an overlap of the Ix>wer Bagshots 
by the Upper. 

Physical Society, June 12.—Dr. J, H. Gladstone, Vice- 
Preftidenl, in the chair.—Dr. Samuel Rideal and Mr. E. C> 
Wellington were elected Members of the Society.—The follow¬ 
ing communications were read:—On an electric-l^ht fire-damp 
indicator, by Messrs. Walter Emmott and William Ackroyi 
The Royal Commission on Accidents in Mines point out in their 
recently-issued report, as a serious objection to the use of the 
electric light in mines, notwithstanding its many great ad¬ 
vantages, that the light of an incandescent lamp, being pro¬ 
duced within a vacuum, cannot admit of any d^-vice for the indi¬ 
cation of fire-damp such as is given by the Davy, for example* 
'Phe present apparatus is the outcome of an attempt to overcome 
this difficulty. It consists of two incantlescent lamps, one with 
colourless and the other with red glais, and the circuit la so 
arranged that in an ordinary atmo‘;phere the colourless lamp 
alone shines, but in fire-damp this goes out, and the red one is 
illuminated. This is effected in a simple manner by the motion 
of a mercury contact occupying the lower part of a curved tube, 
one end of which is open, and the other connected with a porottt 
pot of unglazed porcelain, tiie motion of the mercury bcitig due 
to the increased pressure in the porous p,>t occasioned by diffu¬ 
sion.—On a method of distinguishing rays of solar from those of 
terrestrial origin, by Prof. Cornu. It has been shown by M. 
Fizeau that, owing lo the rotation of the sun upon its axis# there 
is a displacement of the spectral lines producea by solar abfuirp* 
tion towanls the red or towards the violet, according as to 
whether the light examined emanates from those parts of tho 
sun which arc receding from or approaching us If, however, 
the lines arc the result of absorption by the earth’s atmOapbm 
no such displacement should occur. It has been the aim of tho 
author to make this principle the basis of a simple and instao** 
taneoufi method of determining the origin of any given UnA. TH* 
displacement is very minute, amounting to about i/t5o of the 
distance between the D lines for rays in that part of the spec¬ 
trum when the light is from the extremity of the Solar e^u^OTi 
but it h.is b:cn found quite sufficient. Observations have Iseen 
made with a Rowland grating, .the mean distance of the Uotfs 
being '00176 mm. An image of the stm is formed upon the 
of the spectroscope by a lens. By a slight oscillatory ttibtlon 
given to the lens by a lever from the hand, any part of the tdn’i 
image can be brought upon the slit. A hclio-^tat send! Ult tM > 
always in the same direction, and by a prism the image hw wa 
equator horizontal. To distinguish between a tine of loltw And 
one of terrestrial origih the line ii browht near the veit^ with 
of the eye-piece, or, better still, one oAhose iftevitablcjgrljtt^ 
dust which are tdways seen on the horixontal wdyfl. The^ ipWWr ^ 
connected to the lens is then otcillated so oe to barit^ 
the two ends of ^he folar equator tangentially . 

sih* If the my te of termstrial orijg^h k 
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lu^ly llsMi If It k fiolir it oscillAtesf with the ]er«r.>~ 
On 4 by Mtb Cunayngheme. It is nol 

to be sble to And n vecun^e of greatest or 
atrea otmtained betweea a curve anl recianguUr co* 
oridteif) In several problems connected with motion and 

pr^imilb in steem^e^ines this is usehtl, end even in political 
ecoBi| 6 t 4 y the graphic repitsenUtion of monopoly corves depends 
cm mtKima and minima of this nature. For the solution oi such 
prohlemA itis often veiy useful to be able to describe rectangular 
nypt^rbolas, and the author has devised a machine to effect this. 
It d^ttds on a mathematical property of the rectangular hyper¬ 
bola, whifh be believes to be new, and which is as follows: 
From a tbied p 6 ltit let any line be drawn to meet a fixed line, 
and the point of meeting draw the lino perpendicular to the 
fixed line, and equal in length to the first line. The locus of the 
extremity of the second line is a rectangular hyperbola, or if 
from a nxud point O a line OP bt drawn to meet a fixed 
line in a point Pj and PQ be taken perpendicular to the 
6 xed line, so that OP 4 - be coasiant, tl>en again the 
locus of is a rectangular hyperbola. In the machine the 
latter construction is mechanically and continuously carried out. 
\ pencil, whose jioint corresponds in position to the |>omt ( 2 , 
slides along a rule which is carried across the paper always per> 
pendicularly to the fixed line. A fine steel wire attached to the 
pencil passes over round a roller at Pt and is then carried to and 
coiled round a similar one at 0 . The use of a strel wire is a 
s|>eoial feature of the ap|iaratu 8 , and has a great advantage over 
string, which, owing to the facility with which it stretches, can* 
not give good results, The finest wire should be used ; it 
unrolls f.om the one roller os much as it laps over the other, 
and Jts use may be extended to nearly ail curve drawing 
machines.—A voltaic cell with a solid electrolyte was ex¬ 
hibited by Mr. Shelford Uidwell, Its construction is ns fob 
lows i upon a plate of copper is spread a layer of quite dry 
precipitated sulphide of copper ; if on thi'. a clean plate of 
silver is placed, and the cell joined up to a galvanometer, a 
slight deflection is observed due to the unavoidable jirescnce of 
moisture. If, however, the silver plate lx* covered with a slight 
ftlta of sulphide of silver, by pouring on it a so’iUion of sulphur 
in bisulphide of carbon and evaporating the free sulphur by 
heat, and then placed with the prepared side down as before, a 
deflection is obtained far greater than, and in the opposite direc¬ 
tion to, the fonner. The resistance of the cell was very great, 
but was enormously reduced by compression ; the K.M. F. was 
about *07 volt, 

Mincralogical Society, May 21.—Prof. M. F. Hcddle, 
F.R.S.E., in the choir.—The following papers were 
read 3—On the nomenclature of the hydrocar!>on compounds, 
with a suggestion of a new classiflcation, by Andrew Taylor, 
F.C,S.—On new localities for dialomite, by Prof. W. Ivison 
Macadam.—On new localities for the mineral agahnatolite, with 
notes on its composition, by W, Hamilton Bell.—On a new 
locality for agalmatolile» with analysis, by Prof. W. Ivison 
Micadam.—The metallic ores of Chik‘, by John F. Kerr, illus¬ 
trated by a splendid collection of specimens.—On the chemical 
composition of the minsral fountl by Mr. Wallace at Loch 
Bhruithaich, Ross-shire, by Prof. W. Ivison Macadam.—Note 
OB serpentine from Cifeag Mhbr Thollie, Maree, by Prof, 

W. Ivison Macadam —Notice of mica trap from Farley, near 
Beailly, by T. O. Wallace.—An excursion was made in the 
afternoon to the Spindle and Buddo Rocks, under the guidance 
of Prof. Heddie. 

Edikburgh 

Royal Society, June 21.—Sheriff Forbes Irvine, Vice-Presi¬ 
dent, In the chair.—Mr. Omond, of Ben Nevis Observatory, 
read a paper on t^he diurnal variation in the direction of the 
suntmer winds on Ben Nevis. These varying winds seem to be 
entirely local, and are caused by the heating of the one side of the 
memntain by the eun, while the other is cooled by radiation. 
The air consequently passes over the mountain from the hot to 
tht oold side.—Mr, A, Buchan read a paper on the meteorology 
of Nevis. Here^tred chiefly to three points ;—(l) tern- 
pemiB^-vai^tion j (a); variation of barometric pi-ewure ; <3) 
wind-apeed* As r^ardA teonperatore, there is the usual rooming 
mkdnibnm i^d afternoon maximum, which tend to be obliterated 
in ^ winter tnomhs. The barometer reads below averse in 
thf ihdrninfL and above average in the afternoon. There 
jM^ nftemopii tnrnimuto, which tends to disappear inaammen 
Thn is beloiifr aver^ daring the iught» and above 


average in the afternoon. The barometer reads low when the- 
wind is high at the top of the mountain. Mr. Buchan pointed 
out that the great advantage of the Observatory is that simulta- 
neons observations are made at the top of the mountain and at 
the foot, the station at the foot being on an incline sloping 
down to sea-level. If this latter condition U not satisfied, no 
reliance can be placed upon deductions from the results obtained 
as to the rate of diminution of temperature with height. The 
Observatory at Hong Kong is so c >nHiitioned, and tho rate of 
ditninuti->n, as deduced from results obtained there, is F. per 
281 feet. From the Ben Nevis olwervalions Mr. Buchan finds it 
to be I** F. per 270 feet,—Mr. G. W. W. Barclay described some 
algoid lake-balls found in South Uist—Dr. W. Hunter read a 
paper on the duration of life of the red blood-corpuscles, os 
ascertained by transfusion. Three weeks is the average period 
given by his experiments. When there is no devitalising action 
in the corpuscles by the method of observation employed, it is 
probably from three to four weeks. 

Paris 

Academy of Sciences, June 21.—M. Jurien de la Graviire, 
President, in the chair.—Improvement of the bar at the mouth 
of the Senegal River, by M, Bjm[uet de la (iiye. Having 
studied the question on the spot durintjthe year 1885, the author 
proposes some simple measures by which the dangerous effects 
of the bar might be obviated and the navigation of the Senegal 
waters greatly improved.—On some double phosphates of 
thorium and potassium or of zirconium and potassium, by MM. 

L. Troost and L. Ouvmrd. By preparing a certain number of 
phosphates of thorium and the corresponding com])oinuls of zir¬ 
conium by the dry process, the authors have endeavoured to 
verify the analogy pointed out by several observers between 
thonne and zircon. They find that the ractaphosphatc and the 
pyrophosphate of potassa yield with tb nine and zircon double 
phosphates which liave analogous compositions, but are not iso- 
morphous. The orthophosphate of polassa gives double phos¬ 
phates which have different compositions ; nor is there any iso¬ 
morphism between ihorine and zircon obtained by calcination 
of the double phosphates at very high temperatures. —On the 
ammonia present in the ground, by MM. Bert helot and Andre. 
In reply to M, Schloesing’s last paper the authors claim to have 
made good their original statement that the ammonia present in 
the ground should be analysed uithoiit any dessication or 
previous treatment. They also join issue on various incidental 
points raised by M. Schlcesing himself during the controversy.— 
On the extension to a class of analogous forms of the theorem 
relative to a number of a^^yzygetic invariams of a given type, by 
Prof, Sylvester.—On the discovery of a new metal, austrium, 
announced by M. Kd. Linncmann in \\\^. MomUsheftefur Chemu 
for April 1886, by M. Lccoq de Boisbairlran. From the de¬ 
scription given of its chemical properties, its electric spectrum, 
and the proce 5 of its extraction fiom the orthite of Arcndal, the 
author thinks that this suhstance is very probably ^alliutn, a 
small quantity of which might easily be contained m orthite. 
The two rays of austrium approximately measured by M 
Linnemanu are A — 4^3 o and 416 5, those of gallium being 
403*2 and 417’05. Foi both the ray 417 is the strongest.— 
Remarks accompanying the piesenlation of three volumes of the 
Annal^s du Bureau central mBeoroh\^itjue for 1884, by M. Mas- 
cart. Attention is drawn especially to M. Fron’s pajjcr on the dis¬ 
tribution of thunderstorms in France during the year 1883 ; to 

Moureaux' memoirs on the methods employed at the Parc 
Saint Mjiur Observatory for the study of terrestrial magnetism ; 
and lo M. Teisserenc de Bort^s paper on the distribution of 
cloudiness over the surface of the globe.—Ohservaiions of 
Brooks's Comet III. (r, 1SK6), made at the Observatory of 
Algiers (050m. telescope), by M. Ch. T re pied.—Developments 
in trigonometrical series of certain functions verifying the equa¬ 
tion of the potential aF = o, by M. Appell —Note on some 
new groups of surfaces of two dimensions in spaces of «-dimen- 
sions, by M. Giovanni Bordiga.—Observations on M. Ledieu’s 
note relative to the roll of vessels at sea, by M. de Bussy,—On 
the vapours emitted by a mixture of volatile substances, by 

M. P, Duhem. It is shown that the partial pressure of the 
vapour emitted by each of the Ivro fluids mixed together is less 
than the tension of saturated vapour of the some fluid taken in 
the pure state.—Dynamics of tfte molecule of water: velocity of 
the ^opogatiOQ of sound ; compressibility; heat of fusion of ice ; 
specific heat of ke, by M. M. Lanelois.—Calorimetric study of 
iron «l hi^h temperatures, by M. I^ondion. A detailed exami- 






i^ook U of the<ihftractertot2C modifIcftHoQA ejc{>eHeneed by ' 
at a teumenttire of about 700* through the cxtremeljr rapid 
abeorption orheat in a comparatively sHeht interval of tempera- 
tiiMv<^Coiiditioxui under wnidi ta realised the maximum of useful 
work in an electric distribution, by M. Vaschy.^Note on atmo- 
spherio refraction, by MM, J. Cbappuis and Ch« Riviere, This 
imsBomenon is here studi^ by a method based on the em- 
pioyvaent of Jamin’s interferential refractometer.—New facts 
Dearing on the phenomenon of the apMrent oseiHadon of the 
stars, % M. Aug, Charpentier. Several observations are made, 
tending to show that the phenomenon is of a purely subjective 
character, due especially to the unequal fatigue of the muscles 
of the eye, or rather to their innervation.—On the presence of 
a new element in samarekite, by Mr. W, Crookes. The already j 

described abnormal orange band x = 609 = _La693, which the 

author supposed due to a mixture of the two earths yttrium and 
samarium, be now finds cannot be due to either of these, the 
only probable alternative being that it belongs to some new 
element. Until it can be separated from the asssociated sub¬ 
stances and its chief properties determined, he proposes to name 
it Sa, the initial letter S indicating its samarskite origin.—On 
the dissociation of the hydrates of the sulphate of copper, by 
M. H. LescoGiir,—Action of the acids and bases on emetic 
solutions, by M. Guntz,—Action of water and of ammonia on 
the chloride of methylene, by M. G. Andr^.—Some new pro¬ 
perties of cyanated camphor, by M. Alb. Haller.—A contribu¬ 
tion to the study of the alk.aloids, by M. CEchsner de Coninck. 
The author applies the method of MM. Iloo^ewerf and Van 
Dorp to the treatment of some iodides of pyridic ammonium— 
isomethylatc of pyridine, CsHnN.CHjI, and iodcthylate of 
pyridine, —On the normal dinitriles 

CN-(CH,),-CN, 

by M. L. Henry.—Chemical researches on the products of the 
eruption of Mount Etna during the months of May and June 
18S6, by M. L. Ricciardi. TIic sands collected at Cibali were 
of a blackish colour, consisting mostly of amorphous detritus 
mixed with crystalline fragments of labradorite, olivine, and 
pyroxene readily affected by the magnet. The ashes ejected on 
May 28-29 present similar characteristics with a larger quantity 
of salts aolunie in water.—Volumetric analysis of the sulphur in 
the sulphides decomposable by hydrochloric or sulphuric acid, 
by M. Fr. Weil.—Researches on the growth of beetroot, by M. 
Aimi Girard. This paper deals es]>ecially with the stalk, which 
during growth consists of a tissue, in the elementary organs of 
which water and sugar, forming a constant quantity, are mutually 
replaced according to the circumstances.—Researches on the 
structure of the scorpion’s brain, by M. G. Saint-Remy.—^On 
the structure of the germ vesicle in Si/>Affftos^oma diplochcetos^ 
Otto, by M. Ft. Jourdan.—On the post embryonic evolution of 
the vitelline sac in birds, by MM. Charbonnel Salle and Phisalix. 
—On the vascular system of Spatangus purpurens^ by M. H. 
prouho.—On the glands of insects ; a pretende<l ** new type of 
clastic tissue,'’ by M. J. Gazagnaire. The paper deals espe¬ 
cially with the unicellular glands first described by Meckel in 
1846, and afterwards studied i)y Stein, Sirodot, Leydig, and 
pthera. To these are referable M. H. Viallanes’ pretended 
!*elastic cellules.”—On some histological peculiarities of the 
digestive tube m the simple Ascidians, and especially the 
iCynthiae, by M. h. Roule.—On the geological constitution of 
the Pyrenees: the Triassic system, i>y M, E. Jacquot. The 
author’s investigations lead to the conclusion that along the 
French slope, from the banks of the Nive to the Teck valley, 
the Triassic formation presents a uniform composition, recalling 
Jhat of the ranges in Kranche-Comt^, Provence, and I^rraine. 


Physical Society, May 2!.—Dr. KiSnig spoke on the 
modern attempts towards laying down an unexceptionable 
tMisis of mechanics. Among the axioms of mechanics (he law of 
inertia set up by Newton was the most important, but neither the 
conceptions of time, which lay at the basis of the idea of uniformity, 
nor the conception of the straight line, were precisely definable 
without iVirther assumptions. A whole series of attempts had 
been made to fix these fundamental conceptions, attempts which 
the speaker briefly sketched. He came to the conclusion that 
as standfurd of time not the movement of tianslation, which could 
Siever be ab^lutety measured, but the movement of rotation 
must be recognised. The movement of rotation was perceptible 


in iurif, namely, throtu^ the ohtnteiiMni of ^ hodtlni M. 
with reigard to the straight that b with rng^ tooor 
ordinate system in space, the speaker accepted 4ihe jWbaS ^ 
forth iSst year by Herr Lsiim m tieipcig* w4»6 stsim with: a 
notion developed by Pro£ James Thomson Of Glsagow. 

KOnig gmve^ repreaenmsiQn of the Mas which had beon 

only matheinaikwly developed and establlsheoi* Aocoiding to 
this representation it was possible, when thm potnis de¬ 
scribed m a particular space any paths whatsoever, to mow with 
a co-ordinate system these movements in such a manner that dl 
three points moved rectilbseariy. Experience taught that when 
three points described straight lines to such a co-ordinate system, 
each fourth, fifth, and so on, thd it as well Thus in the move¬ 
ments of rotation, and in the mobile co-ordinate system, unexcep¬ 
tionable bases of mechanics might be found wli^rtapon to zWise 
a superstructure, just as mathematics was built up Oh its axioms. 
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tn]& MriOlOGY OF SCAFt$T FEVER 
REjPORT has juit baan issued by the Medical 
Oftcer of the Local Governmeftt Board, the im- 
I^OijtlMOice of whichi as regards the etiology and prevention 
of/a u^esptead infectious disease^ deserves the most 
^eOrefttl attention of sanitary officers and the general 
^public alike* Hitherto the general assumption pre¬ 
vailed.that infection with scarlet fever has always had its 
origin from the human subject, that is to say, that 
schrlet fever is always transmitted to the human sub- 
ject from a human being affected with the malady, 
either by direct contagion in its wider sense, or through 
milk, cream, &C., previously contaminated with the 
contagium derived from a human source. In the present 
Report we have an account of an extensive outbreak of 
sestet fever in the north of London at the end of last 
and the beginning of the present year amongst the con¬ 
sumers of milk derived from a particular farm at Hendon. 
The first part of the Report of the Medical Officer con¬ 
tains an account by Mr. W, H. Power, Inspector to the 
Medical Department of the Local Government Board, of 
an investigation into this outbreak, and the evidence 
brought forward by Mr* Power is absolute and conclusive: 
it proves by a chain of circumstantial evidence as com¬ 
plete as can be wished, that this particular outbreak of 
scarlatina was transmitted by milk which could not have 
been previously contaminated from a human source. 

Moreover, Mr* Power proves that certain milch cows 
recently added to the dairy and affected with a particular 
malady were the source from which the contagium had 
been derived; further, that as this malady once intro¬ 
duced by a few cows into the dairy spread to other 
mikb cows, so the amount of milk containing the con¬ 
tagium, and also the number of cases of scarlatina 
amongst the consumers, increased, and as the milk-supply 
was discontinued so the spread of scarlet fever abated. 

The malady with which the cows were affected consisted 
chiefly in a particular kind of ulceration of the teats and 
uddeTi and perhaps some slight cutaneous disorder. As 
r<fard« the general health, the feeding and milking capa¬ 
city, the cows seemed to present very little alteration. 

The second part of the Report contains an account, by 
Df. Klein, of the minute pathology and etiology of this 
cow disease. In the first place, Dr. Klein ascertained 
that the local disease on the teats and udder is inoculabie 
in Sts specific characters into healthy calves; secondly, 
that the cows affected with the local disease of the udder 
and teats were at the same time affected with a disease 
of lihe viscera, as proved by the post^morUm examination, 
in many rei^cts similar to a mild form of scarlet fever 
in ifhe human subject 

From iht ulcers of the cow Dr. Klein isolated by 
CUlWvatiatt < sttOfrtoco^^ or chain-microcoecus, pos- 
Of diaitinct and special characters, both as to , 
kbd hflode of growth in various nu^itive | 
iO milk: in this latter U grows in a 
Wii& artificial ; 

of tliis a disease was produted ip* 

; iboitidEhtibh ubith bmus 


resemblance to scarlet fever in man. The conclusion is 
thus forced on us that this streptococcus is identic^ with 
the materiea morbi; further, that the scarlatina pro¬ 
duced in the human subject by the consumption of milk 
from the Hendon farm was an experiment, carried out on 
a large scale, of infection ^vith a cultivation in mittc of the 
above streptococcus ; and lastly, that the milk of the 
cows affected with the specific ulcers of the teats and 
udders became charged with the contagium by the hands 
of the milker during the act of milking. Although there 
are many details still wanting to complete the research, 
particularly those regarding the transmissibility of scarla> 
tina from the human subject to the cow, there is sufficient 
evidence at hand already to warrant the hope that by a 
proper and effectual mode of superintending milk-farms 
it will be possible to considerably limit this dire Scourge. 
A suggestion that at once presents itself is this; granted 
that the above-mentioned streptococcus is the real cause 
of the malady, there is no reason to doubt that boiling the 
milk would effectually destroy its life and infective power, 
just as is the case with all micrococci. True, the danger 
to contract scarlatina would hereby not be altogether 
annihilated, since cream cannot thus be disinfected, and 
since scarlet fever can unquestionably be contracted from 
a human source, but it must be obvious from this con¬ 
clusive Report that milk per se coming from an infected 
cow plays a considerable r 3 le in conveying scarlatina 
from the cow to the human subject. 


OILS AXD VARNISHES 
OllSy Resists, and Varnishes. Edited by James Cameron, 
F.l.C. (London ; J. and A. Churchill, 1886 ) 

HIS work, according to the preface, is interided to be 
a hand-book useful to all interested in oils and 
varnishes, and especially to analysts, pharmacists, manu¬ 
facturers, and technological students.’^ The editor further 
states that in preparing this volume he used the informa¬ 
tion ill Cooley’s “Cyclopedia,'’ which he has supple¬ 
mented from the latest publications," The modern litera¬ 
ture of oils and varnishes exists chiefly in the form of 
workshop recipes, in trade journals, technological diction¬ 
aries and pharmaceutical publications, and if anybody 
ever wanted to know anything about the useful and 
heterogeneous products comprised under these terms he 
not unfrequently found it necessary to waste a good deal 
of lime in hunting up the required information. This last 
addition to Messrs. Churchill’s Technological Hand-books 
will therefore be valuable to those engaged in several 
distinct branches of industry, and the editor has certainly 
displayed considerable judgment in the selection and 
arrangement of the scattered materials which he has 
brought together in this little volume of some 370 pages 
in length. 

Chemically speaking the word *'oil" has no precise 
meaning. It seems in fact that an oil may be anything 
that is not water, since we have oils among such distinct 
families of Organic compounds as the alcohols, acids, 
aldehydes, hydrocarbons, &c. Thus in Chapter L, on 
the “ Chemistry of Oils,” these compounds are in the 
first place classed onder the usual heads of “ fixed ” and 
volatile*^ Aakhal and vegetable fixed oils being gene- 
ially ethereid ssilts of oi^ycerol at^d acids of the Satty and 

L 












w* have in this chapter brief deacriptaons of 
^^yKierol '<«ikr<^lycerol and dynamite), the fatty aoida fwjni 
butyric upiwds, and the acryHc series from oleic acki 
upwards* The descriptions of the acids are concisely 
amd their occurrence, preparation, and physical 
properties briefly described. Of the cliemistry of the 
itigher homolaguescif the acids of these series but little 
is known, and the name of the acid which heads each 
paragraph is simply followed by its empirical formula. 
This treatment is all that is necessary in such a work as 
the present, but it will rerininly occur to the more 
advanced chemical readers that a very wide held of inves¬ 
tigation is offered to those who interest themselves with 
the question of isomerism among these complicated com¬ 
pounds. Considering the cheapness and abundance of 
the commoner animal and vegetable oils in daily use it 
does appear somewhat remarkable that more work has 
not been bestowed upon them by scientific chemists, and 
that the information \vliich we have concerning them 
should be almost confined to their commercial testing 
and valuation. 

Animal oils, fixed and volatile, are described in the 
second chapter, the former being divided into animal oils 
proper (butter fat, lard, neat s foot, tallowy ^'c.), fish oils 
(cod-liver, seal, .sperm, whale, &c.), and insect oils (niin, 
ant-grease, &c.). Among the volatile oils of this class wc 
-have bone-oil, castoreuub and civet oils (animal), and 
ambergris (fish). The third and fourth chapters are 
devoted to vegetable oils, a list of 19 diying and 23 non¬ 
drying oils being given. Linseed and olive oils, the most 
important members of this group, naturally claim the 
largest amount of space, and the technology of these pro¬ 
ducts IS well treated of. The volatile vegetable oils are 
very fully dealt wdih, no less than 56 pages being devoted 
to their consideration. After a description of the various 
methods of extraction by distillation, solvents, &c., the 
oils themselves are described individually according to 
their vegetable sources, the botanical names of the class 
and order beitig followed by a descriptive list of the oils 
obtained from each group of plants. Thus under 
tifueiT we have the oils of bergamot, cedrat, citron, 
lemons, limes, neroli, and orange ; under Caryopkyll^c^a:^ 
c.'ijeput and clove oils, and so forth. 

In the fifth chapter, cmpyreumritic, medicated, mixed, 
and perfumery oils are treated of. We give a specimen of 
the editor's conscientiousness in his description of medi¬ 
cated oils:—“EARTJnvoKM Oil. *sjv/. Okum 
ioritm (K. Ph. 1744). Washed earthworms, J lb. ] olive oil 

pint; white wane, ^ pint. Boil gently till the wine is 
consumed, and press and strain.” We are not informed 
what special merit is possessed by this gruesome con¬ 
coction, but it was no doubt applied in good faith in the 
last century. Under mixed oils’* w-ill be found a col¬ 
lection of strange mixtures, some of which might have 
formed ingredients in that “charm of pow'ei-fiil trouble” 
brewed by the witches in Macbeth. The familiar “nine 
oils** of the past generation of housewives, and even 
furniture oil, find place herein, together with some three 
‘ doicn others. Chapter VI. contains an account of waxes, 
which are classed as animal, vegetable, and artificial, a 
useful method of distinguishing these substances by their 
beha^dour with chloroform concluding the section. 

Thfe seventh chapter, a somewhat lengthy one, ts 


devoted to mineral oil*, obtain^ ^ 

tion of sbfides, coal, lignite, and j»at, , 

iiattiraliy formed in vajriotti pacts of the This 

treatment of coal-tar and the petroleum are 

well described, and the chapter conoIndesVw^ 
on the storage of petroieumandthe citpe^Q'* 

Jeum lamps. Oil refining is treated caf lA the eighth 
chapter, which is a short one—^tnoet too conaidek'- 
ing the large number of processes which are iiflw or have 
been formerly in use. The methods fot refining tallow, 
wax, petroleum, and resin oil are included in this 
besides the purification and bleaching of animal and 
vegetable oils proper. 

The longest chapter in the book is the ittnthi which 
extends to 109 pages, and is devoted to the important 
subject of the testing of oils. This chapter is oertail^y a 
good one, both for thoroughness and the arrangement of 
its contents. 7 "hiis the testing of an oil may have for its 
object, the determination of purity, the lubricating effi¬ 
ciency, or the illuminating value. The purity may be 
ascertained by chemical or physical tests, both of which 
methods are very fully and lucidly treated of for each 
cla.ss of oils. Among physical tests are described the 
various methods of determining the specific gravity and 
melting point, cohesion figures, &c. The descriptioBS of 
the latter, wdiicb are quoted from a paper by Miss Crane, 
would have been of more value if figures had been given. 
The chemical tests, qualitative and quantitative, are given 
with great completeness. A figure of Abel’s petroleum 
tester and the method of using it as prescribed by the 
Act of Parliament finds place in this section. For testing 
the lubricating value the machines of Stapfer, Thurston, 
and Bailey are described and figuredfor viscosity the 
apparatus devised by Lamansky, and by Townson and 
Mercer; and for fluidity the apparatus of Bailey is also 
described and figured. The section on illummating effi¬ 
ciency is not so full, and might be advantageously 
expanded in a future edition. 

Chapter X. is devoted to resins and varnishes, and the 
last chapter contains descriptionfi of Mills* hroinme ab¬ 
sorption process and Hirscholm*® method of testing 
resins. The appendix comains some useful tables of 
prices, of the amount and value of the export of teed oils 
during 18S2, 7883, and 1884, and of the prodeetkm of 
shale oil in the United Kingdom during the last five 
years. 

From the foregoing epitome of the contents it will be 
seen that tlie volume, although a small one, gives a most 
comprehensive view of the subject of wbiph k tVMltSt end 
the amount of usefvfl information which has beeti con- 
densed into this small compass is itmiitiy' due to the 
concise mode of treatment which the editor has adopted. 
We can certainly recommend it to those fiar whom it W 
written, R. MgLC>OiA 


HARTLAUB ON THE MANATEES . 
Beitrdge zu*' Manatu^AiAeA^ Vpn JDif* 

Clemens Hartlaab (Bremen). 

A MONG6T>^her 4 ikereatmg Aatictes 
Spengd’s tiieir soolaglcal jnmtd 
its career is tme by l^^/Oetoaias 






'•vtsmejam of the naotfr nmtve) vfhidi deserves 

^cia| cUientf6fi| as devoid toa seknewhat negkcted and 
impierdkctly’ l^wn group the class of maoimals—-the 
Or ^aesHWWSy'^as they are popularly called, 
^ahafm constitute, as is well known, one of the 
three modem representatives of the formerly more ex- 
tens^^ order of Sirenians, or “ Herbivorous Cetaceans/* 
as th^ are sometimes, though not very correctly, de- 
nomfoated ; for it is doubtful whether they have any near 
relatonship to the true Whales* One of these three 
forms—the sU/Un —is already extinct ; the other 

two—the Manatee and Dugong—are rapidly diminishing 
in numbers before the advancing tide of civilisation, and 
it is highly desirable that full details of their structure 
and habits should be obtained and recorded before they 
are improved " off the face of the earth. 

Dr* Hartlaub, having examined the skulls and other 
specimens of Manatees preserved in the various museums 
of the Continent, presents us with a r6sum^ of his investi¬ 
gations in two well-ordered and well-illustrated essays. 
In the first of these he describes the skull of the African 
Manatee (Manatns senej^aiensii)^ and compares it bone 
by bone with that of the American Af. latiro^tris^ fully 
establishing the specific difference of the two forms, 
which has been doubted even by some of our most recent 
and best authorities*^ I n the second memoir he describes 
for the first time the skull of the South American Afana- 
fus inunguis^ a species absolutely ignored by the great 
majority of naturalists, and shows its distinctness from 
M. latiro&tris. 

It is hardly necessary even to recapitulate the points of 
difference between these three foiros of Manatees, which 
Dr. Hartlaub has given at full length in these memoirs, 
and which seem to be sufficiently obvious on reference 
to hU well-drawn figures, But a few words may be added 
on the geographical distribution of the three living Mana¬ 
tees, so fkr as this is at present known to us. 

The African Manatee inhabits the west coast of that 
continent from the Senegal down to the Quanta, and 
penetrates up the larger rivers far into the interior. In 
the Senegal it has been recorded by Adanson, in the 
rivers of Liberia by Butlikofer, in the Niger and Benue 
by Berth and Vogel, in Gaboon by Du Chaillu, 
in the Lower Congo by Johnston and Pechnel-Loesche, 
and in the Quanza by Monteiro. Whether the Charuf 
0 i AwAr/' or water-sheep, ascertained to exist in 
the Vtllt by Schweinfurth, which is probably the same 
as the supposed Manatee found in the Shari and Lake 
Tchad by Barth and other travellers, should be referred to 
semfgaiemis, or is even a Manatee at all, 
remaipa an imerestitig subject for future inquiry. But it 
seeitti toiecabiy certain that some sort of Sirenian in- 
hafaitothtt inlaitld basin of Lake Tchad, and the proba- 
bihty hi thattf 4t will turn out to be a Manatus, 

In ArUfO^a the exact boundaries of the two species, 
^fanaiu^ and M. imnguis^ cannot yet certainly 

be ^ the confusion that has hitherto existed 

b^twi^ these two forms^ But it is certain rimt the 
on ihs Atlantic coast of America from 
rime of the AntUlesv the 
aod are refisrabhi to J#. 


On the other hand, J/ znungtns is only 
certainly known from the Amazons and its tributaries, 
where it was first discovered by Natterer* Dr. Hartlaub 
is inclined to believe that the Manatee of the coast and 
rivers of South-East Brazil must be likewise M. znm^is^ 
but this docs not seem to be probable. It is more likely, 
we think, to turn out that one species is found all along 
the Atlantic sea-board, penetrating only slightly up the 
rivers, while the other is confined to the interior, and is a 
purely fresh-water species. 

OUR BOOK SHELF 

Infntii-SJtooI Afanai^cment, By Sarah J. Hale. (Lon¬ 
don; Stanford, 18te.) 

This is one of the best books on infant-school 
management that we have seen; the authoress 
knows exactly the kind of information infants can most 
readily assimilate, and how best to impart it; while on 
the other hand she is fully aware how dangerous and 
worse than useless the forcing process is. 

The second part of the book consists of sketches of 
lessons in natural history, natural phenomena, food- 
plants, and common objects ; and if science is to be 
taught in all our infant schools in the manner our 
authoress suggests, we may look forward to a laigely 
increased taste for science in the rising generation. 

Here is an extract from the introduction to the 
second part showing the method of teaching which 
she recommends 

“ In every case the teacher must bring plenty of 
illustration to bear upon the lesson. In natural history 
the real animal or a good picture, and if possible, some 
thing or things that it furnishes us with, as, for instance, 
the fur of the otter, the shell of the tortoise, the quills of 
the porcupine. Also the teacher should carefully provide 
herself with pictures of animals which afford strong con¬ 
trasts to the one with which she is dealing, as well as 
those whicli bear some general resemblance to it, that she 
may exercise the discriminative as well as the assimila^ 
five faculty of her pupils. In all object lessons, various 
specimens of the object should be produced for examina¬ 
tion and description ; the little ones themselves must do 
the main part of the latter under the teacher’s guidance, 
for these lessons are not only to enable the children to 
form new ideas, but they are also intended to train them 
in giving expression to such ideas. The teacher must 
make good use of the black-board, and should practise 
drawing objects, so that she may illustrate with facility 
and precision any particular point of her lesson which 
can be so illustrated. All the materials, pictures, dia¬ 
grams, &c., which the teacher provides from time to 
time, should have their place in the school museum 
ready for future needs, and the children should be en¬ 
couraged to bring contributions to such a museum, 
particularly such as the lessons they receive may suggest* 
Object-lesson cards, pictures, and all illustrations should 
be carefully used, and when not in use, have their proper 
places on wall or shelf* The teacher should arrange all 
specimens in the museum, and have each addition neatly 
labelled and catalogued " 

A Year in BrasiL By Hastings Cliarles Dent, C.E., 

FX-S-j F.R.G,S. With to Full-page Illustrations and 

3 Maps. (London: Kegan Paul, Trench, and Co., 

1886.) 

This is a very interesting account of a year’s sojourn in 
an interesting coantry, and although the author went out 
for a special purpoae, to survey for a railway, every 
moment of his spa^ time was'tal^ up In making collee- 
tions and taking notes in most of the branches of natural 
history. The scientific interest of the book is mwnly 
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confined to the notes on apitnals, bdrds, reptiles, insects, 
{kind the fiarasitic torments of Brasil, notes on botany and 
on together with a discussion of the theory of 

ev6{utioQ and observations made on protective colouring 
and mimicry. 

With reference to the theory of evolution the author 
states that he has constantly endeavoured to oppose it, 
< 3 ^ ground apparently put forward by theologians 
mavfy years ago before they knew what the theory really 
; and we think that if our author will continue his 
scientific studies a little longer he will probably find that 
the arguments he uses against it arc really not in point, 

T/ie Colloquial Faculty for iMn^ua^es. By Walter 

Hayle Walshe, M.D. Second Kcution. (London; 

Churchill, i886.) 

This is a book full of pleasant gossip round the central 
idea embodied in its title ; hence we have essays on the 
nature of genius, the conditions regulating colloquial 
faculty, and the causes of variety of colloquial faculty and 
faculty for translation. 

In the chapter on composition in foreign tongues it is 
pointed out that the man of science proves now and then 
well capable of wrestling effectively with the humorist on 
his own ground of the literip hunianiorcsy and gives as 
an example Herbert Spencer’s expose of abounding errors 
in a passage from Addison quoted by Matthew Arnold, as 
an example of classical ICnglish. 

We gather from our author that the English race is not 
the most gifted with the colloquial faculty, and a remark 
of Prince Bismarck’s is quoted that be had always found 
that an Englishman who could speak good French was a 
doubtful character. 


LrCTTERS TO THE EDITOR 

\_Tht Editor (toes not hold himsetf responsible for opinions ex¬ 
pressed by his correspofuknfs. Neither (an he undeiiake to 
or to correpond with the writers of^ rejected manu¬ 
scripts. No notice is taken of anonymous communreationt. 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible. 7'he pressure on Ins space is so great 
that it is impossible otherwije to insure the appearance even 
of communications containing interesting and ncmel facts.'\ 

Periodicity of Otacial Epochs 

Permit mr to ask, as ci mcitter of international comity in 
science, the helj> of my learneil British colleagiicK in the follow- 
ing matter. 

I am just now occupied upon a work treating upon the 
ixiriodicity of glacial epochs, a question which has already been 
broached by me ,in previous writings several years ago. The 
cause of this phenomenon being attributed by the astronomers, as 
well as by (he majority of geologists, to the displacement of 
the perihelion, whose cycle is 21.000 years, it follows that, ac¬ 
cording to the actual position of this point, the ice now covering 
the Antarctic regions had its maximum of intensity at alwiit the 
year 1250 of our era. l''or the same reason, the ice of the 
hor(^l hemisphere must have offered at this same epoch its 
minimum of intensity. Consequently the latter must have been 
increasing since the dose of the tldrtecnth century, while the 
fijrmer must have been receding. The researches of European 
geologists must have shown a marked extension of the glaciers 
of SpiuWgen, Greenland. &c., since the beginning of the 
fourteenth century, and a recession of vegetation from the lati¬ 
tude of Sicily to the Polar Circle. But we in France are not 
informed of what has happened in the southern hemisphere since 
the arrival of the first navigators. T would therefore, in the 
home of science, beg of any British officers, consuls, or scientific 
obsei'vers who are, or may have been, collecting facts at stations 
near the Sonth Pole, in Patagonia, New Zealand, lasmania, 
and elsewhere, to communicate to me directly, or through your 
columns, any information they may have upon this subjwl* I 
wish to know whether, since the first arrival of Europeans in 
those regions, the ice-field has shown a recessive moveinenb 
oCGompaaled by an inverse tendency of vegetation. 

Tarasoon, Ari^ June 37 Adolphk tt’AsSiWi 


IBsddentie of Mon and it 

Wniea to V ^ 7 

SOMg of the results rei^tly tbo 

carried on at the Ttcmelrctfion eavas Uodet^ tlfia 
of Mr. E. Bouveric Luxmopte and myself^ seem tb'lfO/tfJm 
much importance that I have thoimt ft adviMbld to OcMatwiI" 
cate them, in anticipation of the fqll MpOTt wfduh sHu bo 
sented to the British Association, ^gpedaliy aa luapeittant 
section is now exposed, and may be exa;niln^ by oqe de* 
siring to do so, which will probably have to be ooWed p^re 
the end of the summer.^ \ 

In continuing our explorations thU year, by ibwiili pf i| jtt im t 
from the British Association, we found trat (^ C^e .Cibeyii 
Cave (described in my paper In the Quarts yhurti, Sfic. 

for February last) had come to an abrupt termhlMfi^ in a 
plateau of Glacial deposits. On farther examitiatloh it Waa 
found that this must have been the main entnince totP the 
cavern when it was occupied by the PleUtooene animals, and 
that the Glacial beds in and upon it must have been deipPsited 
subsequent to the occupation by the animats. As in the other 
parts of the cavern, the cave-earth at the entrance*—a beuwn 
sandy clay, contained fragments of a stalamite floor and of 
stalactites along with angular fragments of limestone. The 
bones also occurred at all angles, showing thnt tlie contents bad 
been greatly disturbed by water action. The bone earth was 
covered over at the entrance and for some distance inwards by 
.1 few feet of stratified sand, containing well-scratched boulders, 
and it, ns well as the sand, was traced for a distance of fully 
6 feet beyond the entrance under the series of Glacial deposits, 
shown in the section. 

In digging outside the entrance, the floor of which is 20 feet 
below the surface of the field, it was soon found that we could 
not extend our researches outwards, owing to the nature of the 
lower deposits, chiefly sands and gravels, without making an 
opening into the field. By the kindness.of the owner, Mr. 
K<lwin Moigan, a shaft was allowed to be dag in front of the 
opening, about 9 feet across at the suiface and over 5 feet at the 
bottom. This shaft was subsequently widened at the bottom, 
in consequence of some falls, and the lower part, except Ut one 
point, had to be cniefully faced with limber. The upper part of 
the shaft is now much widened and sloped. To make it certain 
that the Glacial deposits are continuous fiom the shaft in a west¬ 
erly <lirection, I had the beds probed at differejlt points for a 
distance of about 70 feet ; and subsequent examination showed 
clearly that there is here an extensive terrace of drift reacting to 
heights of between 400 and 500 feet above Ordnance datum. 
'I’hc section was carefully taken at two different points in the 
shaft by Mr. C. E. de Ranee, F.G.S,, of the Ceolodcat Survey, 
and myself, and in doing so we found well-Bcratcned boulders 
in each of the deposits. Among the boulders found are granites, 
quartzites, flint, icJstones, dioriles, volcanic ash, Silurian rocks, 
and limestone. Silurian rocks are mO'-t abundant^ It is clew 
that wc have here some rocks from northern sources along with 
those from the Welsh hills, and the manner in which the lime¬ 
stone at tlie entrance to the cavern is smoothed from the north 
would indicate that to be the main direction of 'tUe flow. A 
small but well-worked flint flake was dug up from the bone earth 
on the souih side of the entrance on June 38, in the presence of 
Mr. G, H. Morton, K.G..S., of Liverpool, and myselt., Its posi¬ 
tion was about 18 inches below the lowest bed oi sand. S^verhl 
teeth of hyKna and reindeer, as well oa fragments of bonh, rtwc 
found at the same place, and at other points in the shnfr teeth of 
rhinoceros and a fragment of a mammoth's tooth. One rWttO- 
ccros tooth was found at the extreme point examined, nbaiit 
6 feet beyond and directly in front of the entmuce. It eeiems 
clear tjiat the contents of the cavern must haVe been Whited out 
by marine action during the great submeigenee in 
time, and that they were afterwards covered by marine aaihds and 
by an upper boulder-clay, identical in diaracter with, tfidt found 
at many points in the Vale of Clwyd, and in other the 

North Wales coast. - 

The facts obtained seem to me to prove conctusiyehr that amii 
and tile Pleistocene animals must nave Uv^ j(n jjkftts, pf (tjhp 
North Wales ar^ai and have Occupied someof the oufumi 
the iJeriod of the great Submei^nce indkutfed fdoeV 

Tryfaen and other %K-kv|el sand* j hetwe Ourfrdilty 
Vpper Boulder-CIity w«* deposited.; , ; 

J Trtnwirchhm I*. shOut fimr mile* fem ai^ W W 

from Bod&ri the ' 
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Rale 

. M Herr Deehtie tejs {Nature^ 

Jofie^^ p. 1^8), Hableto^t A UU mixed” in reference to 
fhea^bM Ofaiefly, I think, for want of 8)me idea 

wrtpci^rty^ |i<b^ to dk ittelf on the mind (o the exclusion 

' 'ofatikOrer^ > 

1 liwv^ Ibood the fbllowing slight modification of the original 
tele CIUW remembered and applied. 

It be taMn as agreed— 

(t) the AeadU more important (*' more worthy,” as the 
otamOnuoars put it) than the 

Ifo one except an acephalous mollusk will deny this ; and i/ 

Is not A fair iu^. 

^ That tlie hand is more imi>ortant than the left hand. 

Tne loft^Kand^ people are a mere minority (and a nuisance 
at cricket) ; and minorities are, according to modern Radical 
ideak* ^'une quantity n^ligeable.” 

3. That the N-SceHing pole is that part of the compass-needle 
to -which attention is ipaTnly directed. 

Now,—If a person places himself so as to face the needle, and 
a current goes from head to foot, the N -seeking pole moves to 
hia RIGHT hand. 

This ia practically the form in which the rule is given in 
Frof, Balfour Stcwarl^s ** Lessons in Thysics.” One of the 
small articulated wooden figures used as models in drawing is 
very useful for illustrating the above rule. Its right arm may be 
strobed out sideways at right angles to the body, and it may 
then be held close to the wire in various positions; paper arrows 
being tied to the latter, to mark direction of current. 

Eton Colleger U. O. Madan 


Halos 

As the atmosphere appears recently to have reassumed in a 
marked degree some of the t^culiar conditions which pertained 
to it during the time of the grtmt sun glows, 1 have thought it 
worth while to send you notes from my diary of some elTecis 
observed by me :— 

June l4.-«-Between lo and 11 a.m. Complete solar halo of a 
coppery colour. It lasted more or less distinctly for some time, 
and gradually faded. 1 saw no trace of mock suns. 

June 23,—Between 10 and 10.30 p.m. there was a curious 
pearly green light in the north-north-ea«t, ami some t>eculiar 
pearly gre^ clouds (?) floated, from north to west. At first I 
thought this was an auroral ^Usplay, hut probably it was due to 
the *ame cause as the ** glows. 

June IS, 23, 30, July l, 2, and 3,—.\ftcr-glows of the iLt^ual 
pinkish hue. J. 11 . A. Jenner 

4, East Street, Lewes, July 3 


The Microscope as a Refractometer 

T HAD no idea that the short paper you did me the honour to 
print on this subject would have led any one to suppose that a 
chum was made for the discovery of a new principle in physics, 
or that the microscope was to be used for the first time in ques- 
tkma on rcfinction. 

In BO short a space it was impossible to tell over ^ain the tale 
of ptogiM in this branch of physical optics, and to signalise 
every worker in the field by name. So mucli has already been 
done in the perfecting of optical instruments, that the utmost 
one can now hope to do is, by a slight improvement here and 
ihei^e, to render them still more serviceable. 

AU that was claimed as new in my paper of June 17 was ¬ 
te) The uae of the marked slip, structure of cell, superposed 
cower^lasa. 

(A) The measurtment of the linear distances between the 
Imam fcy a finely graduated “ fine adjustment ” screw. 

W Tpe nae of an objective of high amplifying power (a 
K^^tochhonmeneoui immersion may be used if the shoulder- 
pirns 6 t deu are made with talc, and the cover-glafls very 


.4 Coarse possible that one or all of these details is not 
\ In ^te of the authorities quoted by Dr. Gladstone 
twiwiw'fha p^mous employment of the microscope in questions 
df 1 itiUinmntdm their claims to novelty to be valid ; 

tlmr ave not new (which Has yet to be 
swr i< that of independently amving at 

m^hpd. And, consideriiiA ettenripn 

hkve bestos^ed upon the 


subject, the wonder he that this has not more frequently beeo the 
case. 

As to the efficiency of the method, the only objections urged 
against it by Dr. Gladstone are : (1) its results cannot be refictl 
upon beyond the third decimal figure; (2) the temperature of 
the drop of fluid under examination cannot be taken. 

As to the first objection, tf wc take Ms tabulated in¬ 

dexes of refraction of two known substances, 9 as representing 
the difference of distance between the images of the marks 
viewed through them, and measured by the fine adjustment, m 
and <i the corresponding symbols for the fluid under examina¬ 
tion, we have the following equation to detennioe 

Mg •" Ml „M ™ ^ 

M “ Ml Ma ’ 

And 1 see no more reason to limit the exactness of this to the third 
decimal figure than in the formula used with the hollow prism. 
Moreover, if a vernier is attached lo the fine adjustment the 
result may be relied upon with still greater accuracy. 

{2) As to the temperature. In the case of most fluids this 
may be taken from the bottle containing the fluid ; no grave 
scientific error will arise from the diflerence in temperature of a 
drop of fluid in contact with glass on the Uage of the micro¬ 
scope and the same fluid in a glass bottle by its side. In the 
case of ethers, &c., the cell may be temporarily scaled. 

As to the practical use of the method, the opinion of so known 
an expert as Dr. Gladstone is of ilio greatest weight, but as any 
recognition of the novelty of my nieihod e^capcd acknowledg¬ 
ment in his notice, 1 may still hope that its practical Use 
escaped observation also. So thin a stratum of fluid is employed 
that the index of refraction of black ink may be obtained, a 
result which would pu^itle any one lo arrive at who restricted 
himself to the use of the hollow pii^m. 

That the microscope has been previously u‘>ed for experiments 
in refraction no one ever doubted; if 3 >r. Gladstone, lieforc 
writing, had had the time to go step by step through my 
method, he could scarcely have refrained from acknowledging 
that in its essentials it was hitherto unpublished. 

OoKDON Thompson 

St. Charles's College, Netting Hill, July 3 


The Bagshot Beds 

As you have given publication (Najure, July I, p. 210) 
to the abstract of the paper recently read by Messrs. Monckton 
and Herries before the Geological .Society, in which they assert 
that their object was to ‘‘disprove the view lately propounded 
by me, as to the relation of the Hagshol Beds of the London 
Basin to the I.ondon Clay, perhaps you will kindly aflord me 
space to point out lo the readers of Nature (i) that these 
authors have ignored, in dealing with the question, whole 
chapters of the evidence upon which my view'is based—evidence 
which is continually accumulating, as tw<j forthcoming papers 
(one in the press for the Froc. Geol. Assoc., the other in the 
hands of the editor of the VtoL will make mani¬ 

fest enough; (2) that in directing their attention merely To 
sections at the outcrop of the beds they have added little, 
if anything, substantially, to that on which the old view wns 
based, while the lithological distinctions of the Upper and 
I.ower Bagshot Beds (where the latter have been forages under¬ 
going oxidation) are not sufficiently marked to furnish, in dUcon- 
..nected sections, evidence which can be anything more than, to 
<5ay the least, equivocal. A. Irving 

Wellington College, Berks, July 3 


The Bnemiei of the Frog 

In connection with this subject the following incident may be 
of interest to some of your readers. One day, near the kitchen 
area, an unusual noise was heard i it seemed like the mewing 
of a cat combined with a well-sustained whistle. On going to 
the spot, it was found that the noise proceeded from a cat and 
a frog, but it was difficult to decide fiom kAkA of the two. 
Every time the cat touched the frog the sound was produced 
and the frog hopped away. The cat exhibited in his attitudes 
and motions a sort of enjoyment mingled with ewe. He would 
just touch the (Vog very gently with the tips of his paws, then 
watch it most attentively, and when the frog would emit k« 
peculiar loud squekk-^not the usual croak—he would give a 
sudden bound, os if both sitprised and amused ; but he never 
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4 nrli;^ th« whole of the propeedings, which Usted 
hbout h quarter of ah hour, to bite the frog, 'fhe frog wa? 
)rpttK>ved qiiice uninjured, bat, apparently eahaosted either by 
feasor by muscular exertion. T. MARrya 

St. Joseph’s College, Clai>hain, S*W. 


Hybrids between the BUck Grouse and the Pheaaaut 

In YarreU’s ^'Hntioh Bii'da./’ 4ih cd. vol. iii. p. 69 .uy., a 
ntimber of hybrids bctvveen the cock pheasant and tlie gray hen 
are cnumeratetl as having ocevirrcd in lingland. Iking desuous 
to give n life-sized and colon red figure of such a hybrid in my 
foithconiing wot’k on the black grom;c, the cajietcailriand 
their allies, I wi-.ih lo borrow a specimen for a *-11011 time, and, 
as my endeavours to jirocurc one have so far been unsuccess¬ 
ful, I beg to make this known through your widely read 
journal, hoping that some fortunate posse-sr» rnay be kind 
cmnigli to communicate with me concerning his wiilingneJ^s to 
Jend me a sipecimen for the said purpose. A. Ik Mkyrk 

Royal Zoological Museum, Dicsdcn, July 5 


and Spitler, the Btittiilii AHitaiii^ Comf^ny, and ; 

Bbift, Boulton, and Hay^wwid.' Ti^; lidtar 
a splendid model of :tbeir fimbef 
Amongst other tar prodocta wa* a aot W 

the new sweetening sutetanoe, 

Fahlberg. The Broadbom Oil Company wy 

complete set of shale producta The sugar tndue^ was 
represented by a set of polartmetets, models and sp^i- 
mens, exhibited by Mr. NewJands m the Clyde 
Sugar Refinery, and by the Beetroot Sugar Aasociaciou* 
In the course of the evening Prof. S. P. ThompfOO^ve 
a lecture on waves of light, and Mr, John Castell-B^aos 
discoursed on explosives. The entertainmeftt waa on rte 
whole highly creditable to the College, and many of,tb« 
firms who sent objects for exhibition have signiffed 
approval by presenting their exhibits to the establishment 
as lecture specimens. 


7'm: j^ECKN'r discoveries at rmrm^ 


THE FLXSErRV TECHNICAL COLLEGE 
COM 7:RS A E/ONE 

annual convcr^azicne given by the students of 
i the above College as the closing event of the session 
eaine ofl on Friday evening, J iily 2, and proved in every 
ivay a success. The large number of interesting objects 
brought together for exhibition certainly speaks well for 
the activity of the various committees which were in¬ 
trusted with the work of organisation, and at the same 
time indicates how widely spread is the interest shown in 
the welfare of the College b> tl^e diliferent firms of manu¬ 
facturers who contributed to the exhibition. The elec¬ 
trical department exhibited in action most of the appa¬ 
ratus used for educational purposes in the College. Jn 
this department also were exhibits of apparatus and 
models l)y Messr.s. Woodhoiise and Raw son, the Electric 
Apparatus Company, Messrs. Mayfield's vacamm-tiibes, 
and other electrical and physical apparatus made by this 
firm. The exhibits in the chemical department were 
especially numerous and representative of chemical tech¬ 
nology in most of its branches. In the way of a]>paratus 
Messrs. Cetti, of Brooke Street, exhibited barometers, 
thermometers, vacuum tubes, &c. ; Messrs. Townson and, 1 
Mercer showed a new' carbonic acid generator, -Schutren- I 
berger's gas apparatus, filter pump.s, nickel crucibles and 
basins, Pasteur flasks, inland revenue stills, AbeKs petro¬ 
leum testing apparatus, &c.; and Mr. B. Kedw'ood lent a 
set of viscometers. Fine chemicals were cxliibited by 
Messrs. Hopkin and Williams, and a splendid set of 
stlkaloids and other products by Messrs. Ilow'ard of 
Stratford. Messrs. Pontifex and Wood exhibited sets of 
pigments and the materials used in their manufacture, 
Mr. C. Richardson a set of specimens illustrating the 
manufacture of cements, Mr. Ashley samples of English 
and foreign lubricating oils, and Messrs. J. and L. Cripps 
the materials and finished products representing the 
inanufactme of size, glue, and gelatine. Cilass manu¬ 
facture was represented by a set of tools and specimens 
from the WhitelViars glass-w^orks (Me.ssrs. Powell). 
Messrs. Field show^ed a fine series of waxes and other 
materials used in candle-making, and a good exhibition 
was made also by Price’s Patent Candle Company. The 
manufacture of soap was illustrated by a very complete 
»et of specimens contributed fiom Messrs. E. Rider Cook’s 
iivorks at Bow- and by Messrs. Knight, &c. Cotton seed 
its products were shown by Messrs. W. and W. H. 
Stead of Blackwall and Liverpool, The specimens and 
diagrams sent by Gaskell, Deacon, and Co,, of Widnes, 
gave an excellent idea of the alkali manufacture in this 
country, 

llie collection of coal-tar products was especially rkh, 
specimens having been sent by the Badische Company, 
the Hoechst Colour Works, Messrs. Brooke, Blmpaon, 


"'HE excavations made during the last tlVO^ye^s M 
1 ‘iryns, by Dr. Scbliemann and 'Dr. have 

thrown new light on what has been hitherto an almost 
unknown period of Greek history—that time^ 

remote even than the age of the Homeric 
Hellenic civilisation had not yet emerged from h& OHetf- 
tal cradle, nor developed its highly cultured systems of 
social and political government out of thd splendid but 
semi-barbarous tyrannies of Western Asia Minor. 

The literature of Greece has made us familiar with the 
later times, when the individual was for the most part 
merged in the State, and when the wealth and artistic 
skill of each city was devoted to public uses, such as the 
Council-chamber, the Agora, or the stately temples of the 
gods, rather than to the luxury of any one person. 

But at Tiryns a very different picture is presented to 
us : w'e see a single autocratic chieftain, ruling in a sort 
of feudal slate, and occupying a magnificent palace, 
surrounded by the humbler dwellings of his circle of re¬ 
tainers ; while, instead of the utmost resources, of 
architect, the sculptor, and the painter being lavisb^sd ^ 
the shrine of the presiding deity, a mere open-^ir 
dedicated to the god, and it is the chieftain's 
is decked out with the splendours of gilt jenarWe 

sculpture, and painted walls. ' , 

The rock in the marshy plains of Arjgolis, on which 
stands the citadel of Tiryns, is about three miles distant 
from the Gulf of Nauplia, and commands an extensive 
view reaching from Argos, with its rich olive-groves, to 
Mycenae on its lofty crags, and, between the two, the 
once prosperous sea port of Mauplia, by the blue waters 
of its sheltered bay. 

The massive fortification wall which aurrouhds the 
Tirynthian Rock was an object of wonder and adminttion 
in the earliest historic times of Greece; its enormous 
stones keenly aroused the Greek imagination, and creatod 
legends which attributed them to mysterious Cycldpeim 
builders, and peopled the walls with the clemtH|odB c« the 
heroic age, such as Perseus and Heracles, whose early 
youth was fabled to have been spent in the TiTytiGiiah 
city—the Tifivuf Tfixiofcrfra of Homer’s ** Iliad.” This won¬ 
derful wall, some stones of which are no less than i t foet 
long and 4 feet thick, was originally nearly 50 feet high 
at its loftiest part, measuring fi-Om its baee oUtslde: 
inside the city the height was venr much less, M lit 
lower part acted as a retaining wafi, which.kept up thh ^ 
loose earth which formed a level interior surface Jibbv® 
the irregular contour of the rock. ^ 

The southern pari of the AcropolU walk 
closes the great pa^ce, ia a very (K>m|dtoiili0a 

‘ "The FrehUwmic paWe of the Kbu vjC ; 

the lAteet utcavafic^iM, hy. Dr, SufiUomwWL ^ 

F. AtRer, end Cottfrtbutiii by Dr. Wm. D^fold. 
platQR in chroTnolhhpgrftphy, t itnd 4 riant. (lUNid0h C 
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Hrif of yauJte 4 chambers averaging 
ah^ : U W c>|kening into a long vaulted 

whole foniied in the thickness of the wall 
nii^ellC^ ^hkh ^ some pUces consists of nearly 40 feet of 
mWoty* Two Stories of these chambers existed, one 
above the other : the lower story is of solid stoiie 
ihatenryr built of latge hammer-dressed blocks, bedded in 
clay coipepnt 'Hic upper tier of chambers was built of 
spn-^btUted bricks, like the upper part of the wall round 
AtllOus^^iarefuUy protected from the weather by coatings 
of hard durable stucco. This top story of rooms 
mio a Jong open or colonnade, witli a flat 

roof stmpt^ted by a range of wooden columns, each on a 
Slone foo^ng block. 

The cerfumns themselves are of course no longer in 
exiVtencG^ but their size and positions are clearly shown 



PtANttF THHr Palace RiEAsmEti nv Dr, DOr(‘pki.i>. 
t, iMaltr nm irt outer wetl: 2, inner jfnte ; 3 * pit?j>yJ»um; 4. inner 
prflfpswun; 5, eonrt of the mun with euirounding cloister , 6, aithoubii. 
OFporUtto: 7) pz)Odt.moB, Or vcetibule ; 8, men'R hall ; Qj bath room anu 
•malj chnrabwi; 10, chambers rourd the court ; ir. guard-room by the 
.f^yhwum I I*, pRfMire from rropylscum to the women's port; 13, 
n^tJita of thn women ; 141 women'A hall; 15, chambers of the women s 
pure: id, 16, pa«uige from the women’s part to the outer rextern ; 17. 
pOdM^ door, eraroftched by rock-cut steps : iB oirtrt wall of Acropolis; 
1^ innrjr wofl of onttance passage ; ao, outer wall with rows ol chambers ; 
91, lidti entronce to men's court. 


by the stone base on which each stood. These extensive 
scries of chambers in the wall of Tiryns served, no doubt, 
to aceomtnpdttte tke prison of the place—exactly as 
was tW c#se in the Phoenician cities of Thapsus and 
'^be enormotts number of 24,000 men are 
saM tom^ had lodging in the wails of the Carthaginian 
A0:0poUs (A^jwawis of Alexandria, “ Hist* Rom.,” i. 
p; asi^)i aW Sdcwilt discoveries have shown that this 
statement may, very possibly have been no exaggeration. 

Manre h thiw ©f the whole Acropolis of Tiryns 
‘ by the palace of its ruler—a very compli- 
g designed wUh much architectirral skill. 

ttpAfioris^ity of design combined 
^ dearly dehned 


With the exception of three very narrow posterns, 
there is.only one entrance into the citadel; and this is very 
skilfully contrived sO as to make its defence as easy as 
possible. 

After breaking through the outer gate, which was com- 
manded by a tower on the right or unshielded side of the 
enemy, the assailants would have found themselves in a 
narrow passage with massive walls on both sides, and 
strong inner gates at each end ; and in this cramped 
space would be subjected to a heavy fire of missiles 
poured down upon them from all sides. 

After pa.ssing the inner gate in a southern direction, a 
handsome propyheum or porch was reached : this was 
decorated on both sides by a portico of two columns /w 
i'l/i/rr, and is very similar in phui to the propylicum of the 
sacred iiiclosure at I'^ leu sis—a work of the fifth century 
0 c. (See the accompanying woodcut of the plan.) 

After passing through an open court, a second propy- 
Ucum of similar design was reached, and then the visitor 
found himself in the cloistered court of the mcn^s part of 
the palace. In the central open space stands the altar to 
Zeus Herkeiob, w hich is frct|uently named in the Homeric 
poems, built over a small pit cut in the rock, into w’hich 
would fall the blood and asiies from the burnt oflfering on 
the altar above. Opposite tlie entrance to the court is 
the great hall or Megaron (about 40 feet by 32), ap¬ 
proached through an open-columned portico and an inner 
vestibule. I he roof of the hall was partly supported on 
four wooden columns, which appear to have carried an 
open ** lantern,’' formed to carr) off the smoke from the 
fire, which burnt on a round hearth in the middle of the 
room ; very much as was the ense in the hall of a medi¬ 
aeval house or college. 

On the west side of the hall of the men are a number 
of small chambers" probably the sleeping-apartments of 
the bachelor members of the family. One small room, 
about 12 feet by 10, is of e\traordinary interest. It is 
evidently a bath-room ; its floor is formed of one enor¬ 
mous slab of stone, carefully chiselled so as to drain out 
at one point wliere a stone drain-pipe is carried through 
the wall, and so into the main dram of tlte house. 

The bath itself, in size and form very like a modem 
one, was of terra-cotta dccoiated with a spiral ornament 
in red, 

The walls of the bath-room were lined with wooden 
planks about 10 inches wide ; their lower ends w^ere 
fastened by wooden doweU to the stone Hooting block, 
the edge of which all round the room is raised slightly 
where the wood wall-lining rested on it; evidently in 
order that water splashed on the stone floor might not 
soak under the wood lining ; a piece of refinement which 
shows much thought anci labour spent on matters of 
detail. 

The eastern half of the palace consists of the apart¬ 
ments reset\’ed for the women and the married members 
of the chiefss family. This also has a hall with a central 
hearth, and is approached through a single vestibule from 
another open court. The smaller rooms, of which there 
arc a great many, on this side apfear to have been two 
stories high ; traces of the staircase still exist. 

Though a separate group of apartments appears to 
have been provided for the women, yet they w-ere by no 
means shutofl’ from ready access either to the outer world, 
or to the men’s part of the house. There are at least 
three ways by which the wt men's rooms could be reached : 
one from the side of the outer propylseiim, another 
through the court of the men, and lastly a long passage 
leads round the back of the men's hall to the long flight 
of rock-cut steps leading down to the postern in the semi¬ 
circular bastion. Another door at a higher level gave 
direct communication between the hall of the men and 
the apartments of the women. 

The wails of thU palace w ere built of rougbly-dressed 
stone bedded in clay up to a height of about 2 feet above 











the : the test of the wall was of wn-dried brick ; 

^ ^hoh WAS then covered inside ana out mth three 
cOata of etaoco made of Jime mixed with sand, gravel, and 
bt<c4bc6a pottery, a mixture which set nearly as hard as 
scottOf and must have been a most perfect protection even 
In the sfcottniest weather. Finally, where the stucco was 
to be painted a thin coat of pure lime was applied as a 
grpiina for the colours, which consisted of red, yellow, 
and brown ochres, with charcoaUblack and lime-white ; 
and lastly, blue and green smalli or pigments, made of 
powdered glass. All these colours were of the most 
durable sort, and could be applied, as appears to have 
been done at Tiryns, on freshly-laid stucco—^ true fresco. 

The painted decorations are of the very highest interest, 
and very characteristic examples of primitive art, which 
show strong traces of Egy ptian or Fhcenician influence. 
Some of these wall-paintings are evidently copied from 
textile patterns, and, though rudely executed, liave much 
true decorative value, Woven stuflTs such as were made 
in Egypt are imitated by the painter, and even the fringes 
are carefully copied. Other pictures, of which only frag¬ 
ments remain, had large figures of animals or men with 
wide-spreading wings, the feathers of which are painted 
in alternating colours in a very brilliant and skilful way. 
These show strong signs of Phoenician influence. The 
most remarkable and best preserved of all is a picture of 
a bull galloping at full speed, on whose back a man is 
riding in an acrobatic sort of way, holding on by one of 
the bull’s horns. The whole is painted with much vigour, 
and with a rapid sweeping touch of the brush, which 
shows considerable practice and skill on the part of the 
painter. 

Some parts of the palace were evidently decorated in a 
much moi-e magnificent and costly way—that is, the walls 
were lined with wooden boarding, and on this were nailed 
plates of gilt bronze beaten into repous^d reliefs—very 
similar probably in style to the ninth century gates of 
Shalmaneser II., now in the British Museum, and other 
bronze reliefs found at Olympia. Many small fragments 
of these gilt metal linings were found in the burnt debris 
of the palace ; and there is little doubt that the wooden 
columns in the hall and its portico must once have been 
cased with similar meial sheathing : very like the bronze- 
cased wooden column which was found some years ago 
among the ruins of Khorsabad. 

Nothing could exceed the splendour of this mode of 
wall-decoration—the whole surface enriched with its 
gleaming reliefs would apj^ear one mass of shining gold, 
and we know now that the gold and silver walls of the 
Homeric palace of Alcinous were not merely the offspring 
of a poet’s fancy. Fragments were discovered by Dr. 
Dorpfeld of another extremely sumptuous method of 
architectural decoration—a frieze about 20 inches deep 
sculptured in alabaster with a rich and minutely worked 
pattern of rosettes and geometrically treated flowers, 
thickly studded with carefully cut bits of jewel-Iiko trans¬ 
parent blue paste or glass. The effect of these deep-blue 
jewels flashing light from the contrasting creamy white of 
the alabaster must have given a most striking effect to 
tlie room which was adorned in so costly a way, especially 
if the wall below- the frieze were one of those which were 
coated with the gold reliefs. 

Nor was the colour confined to the walls; even the 
floors were decorated with simple patterns in brilliant 
blue and red, applied after the design had been indicated 
,W lines incised on the surface. These floors were made 
of atrong lime and gravel concrete carefully laid in three 
ar idur layers, each of finer material than the one below 
method exactly similar to that described by Vitruvius 
and used 80 skilfully by the Roman builders. 

A very interesting point about the Tirynthian palace 
is its ve^ careful xnetnodof drainage, partly with neatly 
fitted clay drain-pipes, and partly with Jaigc culverts built 
of rough stone and puddled inside with day: this latter 


form was used for the thsiin 

which led to it were of plpeis fouace k 

length of day pips being naumwad ait dae 

fit closely into the neat tho open 

paved with concrete, which laid ho ^ taa tO * 1^^: 

tare'^guUy, down which the r^in’^wakr phsledf flt^'t^^ 

a clay pipe, then into the main stono drak» oihd id 

a senes of dsterns, where it was stored for vm dhtkg i 

siege. , 

Much manual skill and mat variety of tools wdie ttsed 
by the masons who worked the stones for this 
Pointed hammers were used for the rough #orl^ aha 
chisels for the ashlar stone : the large thresholds ^ 
various doorway s were cut with a saw, with which 
must have been used, as its marks show that etkkie 
of the saw cut a considerable depth into the sfika lEiob 
low drills set with some kind of hard jewel Were dso Used 
here ; in many of the drill-holes used to fix the pegs or 
dowels of the wood-work above, the stone stump of the 
core still exists, showing that a tubular, and not a solid, 
drill was used. Some of the large quoins or angle blocks 
were quarried thus- four drill-holes were sunk at thofinir 
corners of the future block, and then saw-cuts'were made 
from hole to hole. 

This use of tubular jewelled drills, which has recently 
been introduced with such effect into modem methods of 
engineering, dates from a very early period. As Mf. 
Flinders Petrie has pointed out, jewelled drills, both solid 
and tubular, were used in Egypt as early as 4000 years 
before Christ, especially in the working of the very re¬ 
fractory granites, basalts, and porphyries, which no 
unaided metal tools could possibly nave cut That jewels 
yfrtv/ in the rim of the metal tube were used, and not 
merely loose corundum or emery-powder, is shown by the 
fact that the scratch from a single projecting jewel can 
often be traced coiuinaously round the spiral markings 
on the insides of the drill-holes. 

It is not, however, only the mere technical details of 
the workmanship of this Tirynthian palace that bear 
strong witness to its early date, but also the methods of 
construction—the walls of sun-baked bricks aet on a foot¬ 
ing of stuccoed rubble, the use of wood instead of stone 
for the columns, and the magnificence of the waUa lin«d 
with plates of bronze, rcpousi 4 and gilt. 

Finally, nothing can be clearer than the evidence sup¬ 
plied by the semi-Oriental style of the wall-paintings, and 
the distinctly archaic character of the delicately sculp* 
tured alabaster frieze, studded with gem-like pieces of 
blue exactly as was once the case with the 

central row of spirals in the well-known architrave from 
the doorway of the “ Treasury of Atreus in tbe British 
Museum, the remote antiquity of which is disputed by- 
no one. In fact Che methods of execution, the system of 
its construction, and the style of its decotation all com¬ 
bine to show that we owe to Dr. Schliemann and Dr. 
Dorpfeld the discovery of an almost new phase of pre¬ 
historic Greek art. J. H. M. 

ON VARIATIONS OF THE CLIMATE IH THE 
COURSE OF TIME^ 

T F we examine the meteorological charts of Norway we 
^ observe at once what a great influence the sea and 
the mountains exercise over the climate in varioufl parm.: 
Nearly all the climatologicaMines run more or less with 
the shape of the coast, so that we encounter fur greater 
variation when proceeding from the centre osastwafd^ 

* The fallowing t« a ahort Al>tiract from various vta.; *** 

un<l insularen K.UiAMk*' ki 
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to Aorth Ho keeping witli the same ate 
' of' the' ‘ 

.^(lie oir No^a)^ mzy be divided into oertam 

the tpeciiea belonging to the same 
gFO^;|»|M^^ similar extension, whilst each 

^ qSi^ of sp^ies i$ cOniined to special climato- 

le^p|l;C0iid|tions^ and is only found in those parts where 
sacp jph^ii The l 4 orwegian flora is in the main mono- 
ton^. On the mountains large areas are covered with 
lew lichens, mosses, and heather, or copses of 
dwi^ birch* jnolt«r, and willows ; lower down the forests 
ata/jfh^ed of birch, flf, and spruce, and have a monoto- 
nOttS fl^y vis^ heather and lichen in the flr forests, 
bhmperiies apd a few kinds of moss in the spruce 
fonwra* whilst the west coast is covered with heather, 
and the numerous marshes with a vegetation, poor in 
species, of a few mosses and Carices. 

But in spite of this general monotony of the flora of 
the mountain wastes, with their grayish-yellow lichens, 
grayish-green and green copses of willows or dwarf 
birth, there are certain places, particularly on slaty ground, 
where a rich vegetation may be found. It consists of 
small perennial plants some inches in height, and which 
arc particularly distinguished by their copiousness of 
flowers, which are very large in proportion to the size of 
the plant, and have very pure and lovely colours. Outside 
Norway we also encounter these plants in Arctic regions, 
and the Alpine flora of these slaty tracts is therefore of 
Arctic character. Hut not ail slate mountains have such 
a varying flora. The coast climate is, in consequence of 
the mild winters, when the temperature frequently changes, 
destructive to these plants, which shoot at a very low 
degree of heat. It is for this reason that, when we mark 
those places on the map which have a rich Alpine flora, 
they He scattered as oases over the land with great 
spaces between them, but always sheltered from the sea- 
winds, I g. on the east or north-east side of tlte highest 
mountains and greatest glaciers, which act as barriers 
against the mild climate of the coast. Jn these places 
the botanist may fancy himself transferred to Spitzbergen 
or North Greenland ; he finds the principal plants en¬ 
countered there, and if we follow the Arctic flora to 
Spitzbergen we find that here also it shuns the sea, and 
is most copious in the bottom of the fjords. 

In the lower districts, sheltered from the open sea, we 
find in favourable spots another group of plants which 
ills© shun the coast, and which thrive on loose slates and 
warm limestone cliffs, or in screes of different kinds of 
rock,under precipitous mountains, facing the sun. These 
scuecs ate generally full of bare boulders at the bottom, 
but in the finer debris higher up grows a wreath of green 
underwood, formed of tender deciduous trees and shrubs, 
ha;tel, elm* lime, maple, dog-roses, Sorbus Aria, Prunus 
ATsimin. wild apple, &c., as well as a number of highly- 
scented Labiatae, several Papilionaccae, grasses, and a 
great number of other plants, together forming that part 
of the Norwegian lowland flora which shuns the open sea- 
coast, and prefers the fjords and the sunny valleys. Kut 
even this flora has a scattered extension. It is richest in 
the tracts around Christiania, and becomes poorer west¬ 
wards along the coast^ disappearing almost entirely on 
the of the province of Bergen ; but at the bottom 

of ,the Sogne and Hardanger, and along the Throndhjem 
fiords we find the same flora, and that in spite of these 
parts be|hg entirely separated by enormous mountains. 

. the opeh sea the flora becomes poorer in species, 
most: bf d^OSe d^eracterlstic of the interior disappearing, 
whilst their humber is hot by far made up by those be- 
Ibiig^ ta coast, ifere we shall only name a few of 

the ivy, and the fo^tglove, 
Norway we 
In the Woodless 

hi piM and besides 

tm one we find two omer apeciee^ 


Jhis group of plants bebngs exclusively to the souUi and 
west coasts, and is hardly found north of the Thrmidhjem 
fjord. 'Most Of its Species are not found near Christiaota, 
but they reappear in the south of Sweden. Some, how¬ 
ever, are in Scandin^ia only found on the west coast of 
Norway, and we must travel to the Faroe IdandSi 
Scotland, England, and Belgium to re-encounter them. 

We have thus seen that the Norwegian flora consists of 
groups of species which make different demands as to 
climate. If we were to colour a map according to the 
places where certain groups are most copious, we should. 
at once discover that they had a scattered Retribution. 
We should find the same colour here and there, in 
smaller or larger patches, but those of the same colour 
would be separated by great spaces of a different tint 

At one time botanists were satisfied with explaining the 
distribution of species through soil and climate, but as 
the study of their appearance proceeded it was discovered 
that there were great gaps in the extension of many. And 
these gaps were often so great that scientific men were 
obliged to resort to explaining the same by maintaining 
that such species were created in places far apart. But 
since the doctrine of the origin of species by descent has 
been accepted, such an explanation must be rejected. There 
remains, therefore, only two ways in which to explain 
these things. Either wind, animals, or sea-currents are 
capable of carrying the seed of plants at once across such 
large areas that the gaps in the extension can be explained 
by the means of transport at work at present, and there 
are even those who still believe that this is the case. In 
certain instances this explanation is indeed the only one 
possible, when, for instance, it concerns the flora and 
fauna or the oceanic islands which have never been con¬ 
nected with the great continents, and still have species 
more or less related to those of the mainland. But such 
a sudden migration is very improbable, and may even be 
dispensed with altogether, as we shall presently show, 
when it is necessary to explain such gaps in the extension 
of whole groups of species as those we have pointed out 
abo\e in the flora of Norway. 

Wc have, besides, another explanation of this problem, 
first advanced by Mr. P-dward P'orbes, who maintained, 
m common with most modern botanists, i^ai the climatic 
variations of the past are reflected in the fauna and flora 
of the present. He was, wc believe, the first savant who 
demonstrated that the Glacial Age has left its distinct 
mark on the flora of the present day. Arctic species arc 
found on mountains in temperate climates. During the 
Cilacial Age these species grew in the plains at Tower 
latitudes, but as the climate became milder they receded 
gradually to the far north and the high mountains. In 
the warm plains they had to give way to the new immi¬ 
grants, and this is the reason of our discovering byper- 
borean plants on the mountains of Plurope. 

If now we were to apply this explanation to the scat¬ 
tered extension of the species in Norway, we must bear 
m mind that the distances here are smaller, although at 
times there are several degrees of latitude between the 
places where the same appear. We must, therefore, see 
if an acceptable explanation of the extension of the Nor¬ 
wegian flora can be made by means of geology, and if 
the same be supported by other circumstances. 

It is not long since, geologically speaking, that the 
Scandinavian peninsula was covered with an inland ice, 
stretching right out to sea, above which only solitaiy 
mountain-tops rose, like the “ nunataks in Greenland. It 
is evident that the majority of the present flora could not 
then exist in Norway ; but the present flora is older than 
the Glacial Age, which is conclusively proved by specimens 
from the same being found in coal strata older than that 
period. Thus yew, fir, and spruce, hazel, willow, dteu^have 
been found in old peat-bogs of England and Switzerlandi 
for Instance^ which are covered by the bottom moiwhiw 
of the mland ice. The presemt Norwegian 
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/ A|i» otfier countries which were free 

immigrated to Norway 
'I mild^ aed the tee teceded. This 

, ji 0lw iiniM of Scandinavia having no peculiarly charac- 
hKmsethefi&rakAsi^migraUdfrom out- 
<md thi time is so skorisitue it settled in the 
^oitatHtf tke^ ifkets md yet had time to produce new species, 

I# we may now applfy the geological theory of explana- 
ti<m to the Itera, we come to the conclusion that the im^ 
migration took place during repeated changes in the 
dtnmte. After several thousands of years with a severer 
dhnate which favoured the immigration and extension of 
northern and eastern species, other thousands of years 
followed with a milder climate. During this period 
fresh immigrants came from the south and south-west, 
compelling the older flora to retreat In this manner the 
climate must have changed several times since the Glacial 
Age, and the distribution of the plants must have changed 
in accordance therewith. The periods of variation are 
reflected in the present flora, and it is the former which 
have led to the great gaps in the extension of coast as 
well as inland planis. The sunny screes, the slate dis¬ 
tricts, and the moist coast tracts are asylums where the 
different floras have found refuge. In the intermediary 
parts they have been dislodged by the newcomers. But 
certain species, being indifferent to the variations, ex¬ 
tended constantly, at the expense of others, and this is 
the reason of the Noru^ej^itin fora being so monotonous. 

In order to test the accuracy of this assertion we shall 
first turn to the peat-bogs and examine their structure. 
We shall, for comparison's sake, also examine the Danish 
ones, which are well known from the researches of Prof. 
Steen stnrp. 

In the forest and mountain districts of Norway there 
are innumerable marshes. In the forest districts most of 
them are now comparatively dry, the heather and wood 
covering parts of the bog, and on the surface of the latter 
tiny mossy knolls are often fmind, in the middle of which 
stftntfa the old stump of a tree. An examination of the 
structure of the peat layers—which is easily made with a 
bore—shows that previous to the present time, when the 
euriace is generally more or less tfry, there was a }>eriod 
when the bog was much more watery. Under the present 
condittofts the growth of the peat is arrested, at all events 
in dry piaces. Hut just below the lichen and heather- 
covered surface we find on btiring a pure, urmiixed white 
moss (Sphagmim). It is this moss in particular which 
has formed the peat in the Norwegian bogs ; and in the 
upper layers—only one or two feet from the surface— 
flint impiMcnts from the Stone Age are often found. 
At the period this upper layer of Sphagnum v a? formed 
the begs were woodless because they were too watery. 
We see, therefore, that the peat in these bogs has not 
pown very much within historical times, and that the 
i^er of sttimps of trees, which are found on the surface 
in the knolls, indicates an arrest of the growth of the 
peat, the duration of which may probably be measured 
by many hundreds, perhaps by thousands, of years. It 
might be argued that the present drier state of the bogs 
was simply due to the circumstance that the peat had 
grown so nigh that the moisture had run off. But this is 
not an acceptable explanation, because if we bore deeper 
In the peat we find that the oldest bogs are built of four 
layers of peat, and between these stand three layers of 
stumps^ so tk^ these bogs are for the fourth time covered 
with ireeis since they began to farm. And as most of 
the begs^ if not all, are at present drier than they were 
before^ the theory of merely local variations of the 
medstittreis also msufficient to explain the phenomena* 

H remoitLs, tirerefore, only to assume that periods of dfy 
md wet k0m csiktmated during ages, Tne peat Layers 
geiMalfy htdong* to the latter, and the stump layers speak 
of dt^ periodSj when the Dog was covered with trees. 

Of tbm fowr layers of peat^ which in some plates 




^ measure upward*' etf- 

''two youn^st ^ 

'go to 'show, remains of 'tb 

And this justifies the assumptiim that they 
the four layers which Steenstrtip hks iti 

of Denmark, and which aj^^ear liho gcblfligim 
distinct fossils, viz., the a^en, the fir, the obk, aro bW 
black alder. Tills comparison Of the peat hieefe of 
Norway and Denmark is further swpportM by the 
cnmstance that layers of stumps are alto foUM m tfce 
Danish bogs, and here, too, they stand between thepef’^t 
layers of the various periods. They indicate lor^p^iodis, 
during which also the Danish bogsr were dry ann partly 
covered with forests when the peat ceased to ;pew. BiM 
during these dry times the fjorawas changed through tl^ 
immigration of new species, and when a wet trtn^ again 
set in, it was other trees which grew around the bogs> J&ftd 
which spread their boughs, leaves, and fruits over,the 
watety bog, and the remains of which were buried by 
the growing layers of peat. 

fn this manlier the structure of the peat confirms the 
conclusion to which the distribution of the flora pointed^ 
and if we take the fossil plants and marine shells to our 
aid we may explain the gaps in the extension of the speciea 
without assuming long transports of seed. 

In the freshwater clay of Scania and Sceland, Ptofi 
Nathorat has discovered numerous remnants of Arctic 
plants. This clay lies be/ortf the peat, When it wa* 
deposited in the cavities of the old bottom maraines of 
the inland ice, not only the dwarf birch, but even hyper¬ 
borean plants, such as the Arctic Salix po/aris and others, 
flourished in the southemniost parts of Scandinavia; 
therefore the Arctic flora was the first which immigruUd 
into ^candinaxHa. It entered whilst the climate was very 
severe; but the climate became milder and more moist; the 
peat began to form ; then the aspen and birch enterwl, and, 
later on, under vaiying conditions of moisture, the fir ana 
the spruc^ w ith the flora of the mountains and forest glens, 
a series of species which have not yet been mentikwiecl, viz, 
Mulgedium and Aconttum, many great ferns and gmsses^ 
wood-geraniums, and lychnis, &c. But tfre clhniite- be* 
came warmer and warmer ; and finally the^ 
trees, more sensitive to cold, entered, viz. the hinrfl, the 
lime, the ash, the oak, the maple, and a nuinbttr of ofhers 
from warmer regions. In the province of Bohns quanti¬ 
ties of stones of sweet chcrric*arc found in many placUy. 
in peat, where this tree is now extinct; and in tht Noiv 
wegian pcat-bogs hazel-nuts are very frequent in a certsdn 
layer, not only in the interior tif the great ctmtforous 
forests, where not a single hazoi-tree is found,, but evttt he 
the heathery, woodless coasf-Iands. It will, therefore^ ht 
seen that the hazel and the sweet cherry were than wy 
plentiful, and from this we' may justly conclude thaf the 
trees, and shnibs, and herbs which thrive in tbeir 
pany were also once far more plentiful than at pi^eemt. 

It is this flora which has f&md ammylum in tku 
meniioHed screes. 

Following .the period when Southmi Niozway 
covered with foliferous forests to a far greats tMUsA fbim 
now came a warm and moist one, in which the peat 
again began to grow. At that time the coast oak. 
{(Jneraes sessiHflard) was far more frequent than At 
present, judging by the evidence of the pe^-bogs^ mi Wit 
that time, the shelf deposits inform us Cas shown by 
M. .Sars), the present marine animals of the west eoasi wobk 
found in the Chrisdania fjord. And there is ruofyrsMmjo , 
assmm that the presentp?ra of the west coasi iinuiigr^^f 
thither at that period from the smih of Smdm 
Christiania fjord to the west coast. 

New changes a^in set In, with neiv 
finally came the present age with its ' 

climate. But all these evmnis are prehiifiJOTto,; 
by the stone imjpdeMnts lying tn 
layer* close under^tbe snriaee. v/'m ; /■ 



peat^ ^ 
^ extension \ 

m^-lyPiiei^e^ may U etepimned by the varying' 

G^idl Age t 3 ic relation between sea and 
laM Wlffbtw^y ftas dianged. Formerly the sea was in 
t&ome phtces Upwsttds of 600 feet higher than at present.’ 

tim6 deposited on the sea-bottom^ and 
the aMl*llcp6sits fornwd near the shore, contain, as Profs. 
MrSftfsiana Kjerntf have taught us, remains of Arctic 
animids even in the southernmost parts of the country. 
There is a difference of opinion between savanfs whether 
this alteration Of the shore-line is due to a rising of the 
land or tlm sinking of the sea, or to both. There is 
further some dispute about the manner in which the level 
becstme .altered, some maintaining that it look place 
suddmly at intervals^ whilst others believe that it is the 
result of a gradual and continuous process. The marks 
left by the sea seem at tirst glance to corroborate the first 
of these theories. Thus, in the loM cr parts, of our valleys 
we find alortg the river-courses terraces of sand, pebbles, 
and clay, on^ behind and above the other right up to the 
highest old shore-line. 7 'he terraces, of which Kjerulf, 
pre-eminently amongst others, has given us particulars, 
nave an even surface and a steep declivity outwards 
against the mouth of the valley. They contain some¬ 
times remains of sea animals. Under a higher level of 
the sea the river carried doun sand and gravel to its 
mouth, just ns in the present day banks and bars arc 
fonned at the estuary of our rivers. And the terraces 
seem to indicate that the changes in the level were broken 
by periods of rest. During the latter the river had time 
to form a bank, which rose comparatively rapidly ; the 
next period of rest gave occasion to the formation of 
another terrace, and so on. Hut this theory has to com¬ 
bat many obstacles, because the terraces lie often, as 
Prof. Sexe has shown, even in valleys situated n<’ar each 
other, of different de vat ions, 'fhe professor is of opinion 
that 5 tep 4 ikc lerrace.s may be formed e\'en under a 
^adual and steady rising, if the carrying-power of the 
rivei: is subjected to changes. Our theory may therefore 
probably also be applicable for explaining the terraces, 
because, if long periods with milder climate have alternated 
wi^ others whose climate was more severe, it is evident 
that the volmue of water, and thus ihc carrying-power of 
the current, may have altered, i^erhaps the rivers have 
at certain times carried down floating ice, at others not, 
and the thaw in the spring must have increased the 
carrying-power, We can thus understand why the cor- 
reeponmng terraces in valleys near each other do not 
always lie at the same elevation. Their rivers diftVr in 
and wdieu the carrying-power diminishes a big river 
will retain the strength to form a terrace longer than a 
small one, 

Beaideis these terraces, w^hich are particularly con¬ 
spicuous in the short steep valleys on the west coast of 
Norwaty, and on account of their regularity must excite 
the «|dQ»tration of ewry one who secs them, there are 
other equally striking marks of the old sea-levcis, viz. 
the ao-caUed ** Strandlinjer’'-'-shore-lines—whidh arc 
known chiefly through the researches of Prof. Mohn 
and Br, ICuri Petfcersen. 

Whten itraveiling through the fjords and sounds, par- 
ticutelyin Mmhcm Norway, orie sees here and there 
hooriMitallines drawn along the mountain-sides, some- 
feet al>ove the sea. They are not i 
iwk«d, but appear often remarkably | 
cleax ; ^otnetimes they look like roads or railway-lines. 
They are feoriioittal, or nearly so, and must, 

^ f thf the ouni wKkK W*pe Cwmwly bdow th* sea 

-dw bbov* iw because the for«)at.oi) of the 


^ r the the peni wHKh were M-inerly below the sea 

■ nwtij iij i a i .iwjth -dw tw because the for«)at.oi) of the 

ri 9 rftAbiwe.the*ttd)em 

w ptww (windlb the VH^Cous^t Uyetji we maty 
the Nerimhut aura iv«s i;eaitKia««rdurinff^tht vnriw* jWftWs 


^erefore, be itxsmbm of old Gftea 

two paraiiel lines ore emaxi rtinniag note ^above the 
other in the ^^tTUe place; and on cleeer inapecttofi 
it will be discovered that they are baUowed out of 
the rock itself. They have a sudhee sometimes many 
feet broad, and are bounded behind by a more ot less 
steep mountain-wall, forming thus horizontal incisions 
in the same. 'Phe shore-lines have also been litrought to 
prove that the rising was broken by periods of rest, during 
which the sea had time to hollow out the rock ; but I am 
of opinion that they could be formed^ under a gradual 

risings if the climate be subjected to periodical changes. 
The shore lines belong to the northern parte of the 
country and the deep fjords, where the winter cold is 
more seveie, and they are only found in districts whore 
there is a tide. They seem to have been blasted out by 
the influence of the cold. At high tide the sea-water dlls 
the holes and fissures in the rock, and when the tide 
recedes it is left in the same.* In severe winters the water 
will freeze, and thus burst the rock. During the riaiag of 
the land, shore-lines will be broken out in this manner^ as 
long as the erosittn is able to keep pace with the rising. 
When the climate becomes milder, a time will costefcvhen 
the erosion is unable to continue. Then the shore-lines 
will be lifted up above the level of the sea, and out of 
the reach of the blasting influence of the water. If isext, 
after thousands of years, when the land has perhaps risen 
fifty or hundred feet, a period follows with a severer 
climate, a*^ new shore-line is formed below the former. 

The shell-banks, too {i.e. deposits of shells of niattne 
animals living in shallow water near the shore) lie, as 
Kjerulf has shown, in the Christiania fjord at different 
levels, the oldest at heights of from 540 to 350 feet, and the 
youngest between 200 and 50 feet above the present level 
of the sea. Hut between 350 and 200 feet none has been 
found. In the neighbouring Swedish province of Bohus 
they arc f<nmd at all elevations, even between 350 tnd 
200 feet, and it must therefore be assumed that local 
raiKScs, as, for instance, the ice formation in the more 
closed Christiania fjord, destroyed the shell-banks when 
they reached the shore-line, at a period when the land lay 
350 10 200 feet lower in relation to the sea than at present. 
According to the evidence of the peat-bogs, there is reason 
to believe that this part of the rising occurred ui>dcr a 
more severe climate. 

It is ihercfoi’e seen that all the facts which have been 
advanced in order to prove that the rising w^as broken by 
periods of lest may be easily explained, if we asmme 
that the land rose graduaUy and steadily under periods 
alternating %oi(h milder and severer climates. 

The Universit)', Christiania A. Blytt 

(To be continued.) 


HYPER TRICHOSIS 

I THINK all naturalists, and anthropologists in par¬ 
ticular, will be interested in the cases of human 
hypertrichosis now on view at the Egyptian Halb Picca¬ 
dilly. 1 myself spent two hours with them on Saturday 
last 

This family of hair>' people have been at the Court of 
Burmah for four generations, Crawfurd saw Mahphoon, 
the old woman now exhibited, an infant in 1827 ; the 
family was described by Col, Yule in his narrative of a 
Mission to the Court of Ava in 1855. 

It is singular that the hypertrichoBis of Mabphoon’s 
grandparent should be continued not only to herself but 
to her son, Moung Phoset, also exhibited, inasmuch as 
one of the parents has always laeen an ordinary com¬ 
paratively hairless Burman, so far as the face and body 
ar^ ooncemed- 

Mahphoon is now an old blind womam, but veryli)^, 
full of Am, and an inveterate chewier of betel; her faee 
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juidi iin kr6 covered with hair, particularly thick 

wifiilliettDfte. Her son, Moung Phoset. is more hairy on 
we and ears than hia mother—prooably her locks are 
^MMOeewliat thinned by a^e--his forehead is densely clothed 
hair, which, when combed over his face, entirely 
titdea his features, the hair being 12^ inches in len^h ; 
he pwr^ it over the eyebrows and passes it behind his 
ears ; it is also very long on the nose, and being parted 
in the middle and falling over the cheeks gives his face a 
most remarkable resemblance to that of a Skye terrier. 
The suggestion was so strong on my mind that 1 could 
scarcely divest myself of the canine idea. 

The whole of his body is clothed with soft hair some 
inches in length, but 1 am informed that he has usually 
had this cut from time to time, so that its natural length 
is not apparent. The hair of Moung Phoset and of his 
mother Mahphoon is very soft and wavy, of a brown 
colour, and utterly unlike the coarse black hair of the 
ordinary Burman. 

Capt. Paperno, who obtained them, and has been 
Hfiteen years in Burmah, informs me that the dentition of 
all these hairy people has been imperfect, whilst their 
less hairy brethren and sisters have had perfect teeth. 

i have examined a cast of Moung Phoset’s mouth. In 
the upper jaw he has but two canines and two large 
incisors, in the lower jaw two canines and four small 
incisors ; the premolar and ni<>lar teeth are quite absent. 

A nephew of Mahphoon, who is exhibitea with them, 
has the appearance of an ordinary Burman only, 

1 believe that it is owing to the enterprise of Mr. 
Farini that we are enabled to see this singular family in 
London, 

They are both far more hairy than Krao, who was 
exhibited in London some time since, and is now at 
Paris in good health ; she was obtained from a district 
east of Burmah, and north of Siam ; the features of the 
Burman family are so obscured by hair that 1 could not 
ascertain vrhether there was any resemblance to those of 
Krao, nor even whether they were Mongoloid. 

Moung Phoset has been well educated, writes fluently 
in the Burman character and language, and possesses 
considerable power in the delineation of objects; like 
many Burmans he is tattooed from below the waist to 
above the knees. 

1 have seen a photograph of a brother of Mahphoon 
now dead; he was quite as hairy as his sister, but the 
peculiarity did not, I understand, extend to the whole of 
the family. J, Jennkk Weir 

Chirbury, Beckenham, Kent 


NOTES 

Preparations are being made by Parisian irtn of scifnee 
for the celebration of the looth anniversary of the birth of M. 
Chevreul, on August 31 next. 

A REGULATION as old as the French Academy of Sciences 
has just been brolicn through in Paris. Women have hitherto 
been excluded from the sittings of the Academy, but at the 
sueeting of the 28th ult. the interdiction was raised in favour of 
Mdlle. Sophie Kowlewska, Professor of Mathematics at the 
University of Stockholm, and daughter of the eminent palceon- 
tologlst. Admiral Juiicn de la Graviere, who presided, 
welcomed her in graceful terms, and said that her presence 
should be a cause of pride and pleasure, not only to the mathe- 
iDRtictnns present, but to the whole Academy. As she 
entered, the whole of the members rose to salute her. She took 
her place between Gen, Fare and M. Chevreul. 

ACCORDINO to ofliciol decree, the Tokio University and the 
Imperial C^ollege of Engineering having been amalgamated into 
the Imperial University of Japan, they sr>w cease to exist. The 


new Uaiverdty Avt 

(2) Medicine; (3) l^oghifiering} M) ■ Lit>eratHra i ' 

Each of these, as well as th< w£(^ hMtltntitm,i te |toed under k 

Japanese director. The diieciiar of the Science Col|e|E^ it PlOf; 

IDtairoku Kikuchi, a Cambridge. Wtmi|fler, 

man is acting for the present as head of theEq^Mlrii^ Gdtl<;l|:e 

also. The large and splendid btrildingt erected jflw ^ 

ing College-^the flnest pile of European edi£m Itt jfl 4 ^aii*>M 4 dlb 

it is said, 1^ used in future as a school fbr iUiO children of 

nobles. 

Hekr P^hnnema, a mining engineer at [Euitenao^ in Java, 
has made some observations on the recent volcanic trupdons in 
that island which are of interest as setting Ofc rest a ntaUer on 
which some doubt has existed. On the authority of jun^huhn, 
the general belief has been that in historic times all the volcanoes 
of Java (and of Sumatra it may be added) had thrown ont solid 
matter only, and never those streams of lava which arc So cha¬ 
racteristic of most eruptions. But a careful examination of 
Smem and Lernongan during the catastrophe of April last year 
shows that this notion must be abandoned as iiftcorrcct. The 
foniier is not only the highest but also the steepest in Java. 
From 700 to 1400 metres the slope is about 6", up to 2tdO it W 
20®, and frorii 2100 to 3671 metres it is more than 30*. For a 
considerable way from the summit the striking cone eonsisltj 
wholly of the detritus thrown out regularly by the almost unin¬ 
terrupted activity of the crater. Up to April 1885 the existence 
of torrents of lava was unknown. On the 12th-13th of that 
month a stream appeared on the south-eastern Kidc, and forcett 
the residents on the plantations lower down to fly. The stream 
increased for several ilays, until it reached a height on the 
mountain-side of about 2i0o metres from the level of the sea. 
The loss of life was due to the avalanche of stones sent down 
the steep sides of the mountain by the stream. Similarly, at 
the same time, Lemongau threw out a lava stream, but there 
was a curious difference between this and the one issuing from 
Smeru—the latter was andesitic in its character, while the former 
was ba-altic. 

Wit have receivetl from Mr. Henry Farrar, 6, Hanway 
Street, W., photographs, seven in number, Selected from 
a very extensive collection taken by a native of India, 
Lala Oecn Diyal, One consists of the whole view of the 
rapids of Chichai waterfall, near Reira, which are 406 feet 
deep ; another, a river view at Indore. The photographs 
themselves are exquisite ; in looking at some of them one 
might imagine one’s r»elf in the tropica flurroimded by the 
wonderful vegetation of that region, 'Ihe tone of them is very 
fine, esi>eciaUy in the one “ Channel below the Keuli water^ll, 
near Reira,'* the velvety appearance of the vegetation on thehUl- 
sides is in strong contrast with the sharp and clear detail of the ^ 
white and waterwom stones in the river bed. To the various, 
lovers of nature as well as .students of art and aicbieokigy a 
possibility of getting quite perfect photographs of the natural 
and artistic wealth of India at a low price riiould be very 
welcome. 

It is stated that the explorations for coal conducted by Dr. 
Worth in the Salt Range in the Punjab have proved »o 
faciory that the Government is now arranging Ibr the praeUcal 
working of the seams. Dr. Warth estimates that over ottrmWkm 
tons are underlying the plateau at Dundote. The coal is Hot of 
the first quality, it contains iron pyrites ahd is Vttiy frieze, 
but it is believed that it will be very useful for the NpT^^esitim , 
railways. 

We have received several connmunicariolia 
letter signed "P.” in Natvrb fw May 7^ mb 
Animals and their fiogehy/' Mr. Arthar, Weolf 
several times a common coeV a 
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^fildd^ tn^ IM them, calHiiiit them together on the approach 
^f'<|i^n|geri «dA eten brooding ** ^m at night* A case was 
leMmbitteiat^ to Hm a few yean since by Dr* James Gale, in 
,d^hieh> oeek incubated six fowl's eggs daring the whole 
sttoeeslihiiy producing three chickens, and continaing to 
them wkh ail the care of a hen. The hen turkey with 
whkhhe had been mated was unfortunate in her brood, and 
this obcotnstanceappeafs^o have impelled him to take possession 
of the fowl's ^gs. Besides the fact that in a considerable 
number of species the male not only takes his turn at incubation, 
Imtoontjnnea, equally with the female, to feed the young after 
they have left the nest, we have the case of the male emu, wlio 
l[>erjlbrtns the task of incubation alone. The male ostrich, too, 

, as observed in a semi-domestic state, undertakes a large, and 
sometimei it would seem the entire, share of nidiBcation. When 
the pair of Apterix in the Zoological Gardens nested, the male 
akme sat assiduously during fifteen weeks on the two eggs, 
which, however, proved infertile. A correspondent from Melks- 
ham also records a cose in which a bantam cock brought up a 
brood of chickens, the mother having died when they were two 
days old. Mr. Hyde Clarke quotes instances of similar care 
l)e$towed by male dogs and cats in Turkey on the young. 

Ths curkmt cose of the emu is described in a' letter from Mr. 
Alfred Bennett, who had an opportunity of watching the habits 
of this bird, which was, during several seasons, successfully bred 
by his father in Surrey. The hen bird, says Mr. Bennett, begins 
to lay about the end of October or beginning of November, 
and as each brood consists of twenty eggs or more, laid at inter¬ 
vals of two days, the process takes about six weeks. Before it 
is completed, the cock bird begins to sit. The eggs laid subse. 
qucntly are deposited by the hen by the side of her mate, who 
puts out his foot and draws them under him. As soon as the 
^gs begin to hatch it is necessary to isolate the hen, as she 
hghts furiously with her mate, and would to all appearance kill 
the chicks if she were allowed to get at them. The whole of 
the tending of the young is performc<l by the male bird. 

An opah, or king-fish {^eus /utta)f which is an exceed¬ 
ingly rare fish, was recently captured off the Shetland Islands 
and brought to the Colonial and Indian Exhibition for inspec¬ 
tion. The specimen, which is in perfect condition, measures 
about 5 feet in length, and weighs i6q pounds. The colours of 
the sides and back ore dark green interming|[ed with gold and 
purple, while the irides are red. I’he opah seems to possess 
peculiar migratory propensities, ‘being found at various parts, 
ev^n in Eastern seas. The habits of this fish seem to be little 
known, but Mr. W. August Carter, of the Colonial and Indian 
Exhibition, states that, according to inquiries and investigations 
he has mode, the opah varies its diet according to the locality it 
inhabitR,. and that when visiting the British Islands it feeds 
chiefly upon herrings and cuttlefish. 

In one of the Courts of the Colonial and Indian Exhibition 
is a very fine riven, presented by the Maclaine of Lochbiiic. 
This bird, on account of its sagacity, creates much amusement 
ahd interejtt amongst visitors. On being fed it partakes of so 
mueli of the food os it requires, then hides the remainder in 
oMin carts of kt habitat beneath pieces of paper and other 
ortides tha^ happen to be about. As many as four hiding- 
phmes Ore myde use of by the raven for storing its food, which 
h exhtun^ friten desirous of feeding. It is a curious fact that 
:the ,ii|:reQ^0 to such stratagems when being watched 

bther timet this sagacious bird consumes its 
meidt id their entin^y at one time. 

: to the Zoolt^cal Society's Gardens during the 

Bonhet Moidtey sinkm) from 

Albert Thoi^t * Macaque Monkey 
India, pretexted by Mr. H. 


Hicks; a Prairie Wolf (Cams latrans 9 } from Winnipeg, pre¬ 
sented by Mr. Gerald F. Talbot ^ a Common Fox (Cowfr 
British, presented by Mr, A, Browning Priestley ; a Brown Bear 
{Utsm arcU>s\ from Asia, presented by Capt. Aahcr Smith; n 
Stein-bok Antelope {Ntofragus tr^f>£ulus) from South Africa, 
presented by Mr. W. J. Robertson ; two Violaceous Night 
Herons {NyHicorax vhla<tm) from South Americo, presented 
by Dr. A. Boon, F.R.C.S. ; a Mona Monkey \C€r€epUk€cus 
mono) from West Africa, a Grey Squirrel {Sciurus cinsrsus) 
from North America, a Greater White-crested Cockatoo {Caeatua 
crisiaia) from liloluccas, deposited; six —— Sousliks 

pkUus -), five American Flying Squirrels {SHur0pitrus 

‘mlucelld) from North America, two Glass Snakes (Psmdopus 
pallmi) from Dalmatia, purchased ; two Mule Deer (Cariacut 
macroih 9 9 ), a Yak {IWphagus grunnUns 9 ), four Long- 
fronted Gerbilles {GertiU/us lon<^ifroHs\ bred in the Gardens. 


OUR ASTRONOMICAL COLUMN 

Method ok CouREcriNG for Differential Refraction 
IN Declination. —Mr. McNeill, of the College of Newjcrsey, 
Princeton, has published in the Actronomhche Nachrichteu^ 
No. 273s, a method of correcting micrometer observations for 
refraction which was devised originally for the diagonal-square 
micrometer, but is applicable also to the ring micrometer and 
others of the same class. In this method the correction to the 
difference of declination is not determined separately, but the 
true difference is directly determined, the corrections being 
applied to the logarithms in the course of the computation, Mr. 
McNeill shows that if wc apply the number given by 

ilAcitan® f sin® 7+1) 

to the loga'-ithm of the half chord traversed by the star, and 
the corresponding number deduced from 

AAdnn'- f cos® f/ d 1) 

to the logarithm of the a]>parcnt distance, meawed on a circle 
of declination, from the point of reference in the micrometer, the 
resuU obtained will be the true distance corrected for refraction. 
In the above expressions Jll is the modulus of the common 
system of logaritiima, « the constant of differential refraction, 
C the true zenith distance, and 7 the parallactic angle. It is 
then only necessary to tabulate the expression 

iV«[tan® f co^'ip “ 7) + i} 

with arguments / - 7 and C adding subsidiary taMetfigiving 
barometer and thermometer factors, in order to obtain Quan¬ 
tities required (by making / alternately 93® and — o“) to'correct 
the micrometer observations for differential refraction in decUna- 
lion. This Mr. McNeill has done, ond his tables will doubtless 
be of much use to observers using the class of micrometer to 
which the method is applicable. 

New Minor Planet. —A new minor jdanet, No. 259, was 
discovered by Prof. C. H. F. Peters, Clinton, New York, on 
June 28. Minor planet No. 253 has been named Mathildc. 

ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 JULY 11-17 

/pOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 

Ai Greenwich on July 1 1 

Sunrises, 3h, sSro.; souths, i2h. 5m. i2'6s,; sets, aob. 12m. ; 
decl, on meridian, 22" 6' N. : Sidereal Time at Sunset, 
i5h. 30m. 

Moon (three days after First Quarter) rises, i5h. 49ra.; souths, 
20h. 38m.; sets, ih. 22m.*; decl. on meridian, 15* 14' S. 


Planet 

Riioi 

h. m. 

Souths 
h. m. 

Sets 
h. JH. 

Deel.on tneiidUn 

... 17 oN. 

Mercury 

... 6 17 . 

. 13 5 * 

... 21 25 

Venus ... 

... 132 . 

. 9 

... 17 *8 

... 2Q42K. 

Mftis ... 

... It 8 . 

. 17 3 

... a.% $6 

... I S 9 S. 

Tupitcr... 
Saturn .. 

... 10 31 , 

16 42 

... 22 S3 

*" ^ 

3 30 V 

- 11 39 

... 19 48 

... 


* Indicates that the settinKR that of the oiondag* 
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0 xultafi(m 0/ Star fy ihr Moon (viaibk at Greenwich) 


fttly $tar Mag- 

17 ... B.A,.C. 7097 ... 6 


Din&p. R«»p, 

h, m- h. ni. 

3 44 4 55 


Ct>rr«Mpoo(llog 
anglfcs Irom vtr* 
lex to rij^ht for 
invtrled image 

o ' o 

130 3*3 


^ 7 'at table Stars 


Star 

K.A. 
h. in. 

D«cl. 

h. 

m. 

U Cephei ... 

... 0 52*2 . 

. s'! 16 N. . 

- July 13. 23 

■ M > 5 * 

^2 m 

tr Libra; ... 

.. 14 34'0 . 

. 17 10 s. . 

M 

S Lihrae 

... 14 54*9 

. 8 4 .S. . 

,, 17} 22 

14 m 

U Coronic ... 

... IS « 3'6 . 

. 32 4 N. • 

15, 0 

40 m 

U Ophiuclu... 

... 17 lo'S , 

I 20 N. ... ,, 12, I 

and at intervals of 20 

26 m 
8 

X Sagittarii... 

... 17 40’4 ■ 

. 27 47 s. . 

luly 17, 2 

oAf 

W Sagittarii 

... 17 57’8 ■ 

• *9 3 S S. . 

.. ‘ ,, 16, 0 

oM 

U Sagittarii... 

18 25’2 , 

. 19 12 S. . 

.. ,, 2 

0 

R Lyra: ... 

... 18 si'9 . 

. 43 48 N. . 

•• M J 3 » 

M 

T Sagittarii ... 

... 19 97 

. 17 10 S. . 

.. ,, 12, 

M 

R Sagittarii ., 

... iq 10*0 . 

. 19 30 s. . 

.. ,, 12, 

M 

a Ceimci 

... 22 24 9 . . 57 50 f-- ••• .. 15. 3 

Jit ii^nifies mminium ; tfi minimum. 

oAf 


GEOGRAPHICAL KOTES 

The rejjort puMiblied by IJeul. von Nimpisch, uf rlie German 
army, pives Rome veiy inlerestinf; details of the journey lie made 
with Hen ^Volfi, a traveller in the service of the Congo Free 
Stnte> and which has resulted in the discovery of n river likely 
to be of material value to traders vith the Congo. '1 he Congo, 
in its course fiom (he s nith-east, makes a verv wide bend to the 
north, and then descends again to the Atlantic, a very large 
tract of country bcingj embraced in this curve. Within this is 
the River Kassai, which Lieut, von Nimjitsch regards as being 
even greater importance to commerce than tiie Congo itself. ' 
Describing their journey he says that, as far as Luebu, the 
Kassai flows through wide plains, well adapted forcultivatiott and 
pasturage, and forests of pain is and gutta*])crcha trees. There 
are many villages on the Uanks, and the travellers met with 
great civility in all of them save one, the inhabitants of which 
lied at their approach. “One tribe,"adds Lieut, von Nimptsch, 
“uas remarkable for its joviality. 'J'be natives accompanieti 
the steamer in their canoes, and when we couhl, organised 
<lances and songs in our honour." There is a gre.at deal of 
ivory all along the Kassai, and large pieces of the hnesl quality 
were readily given in exchange for empty boxes and tins. They 
discovered several affluents of the Kassai, and they calculated that 
they were navigable for a distance of 250 miles. “ Hut the most 
important affluent," the report goes on to fay, “is that which 
Herr Wolff explored in the Farwarts during the months of 

February and March. He ascended this stream to a distance of 
430 leagues from its mouth, and one of its northern affluents 
brought him to within a week’s march of Nyangwc\ He 
■mt^t have gone still further had his steamer not met with an 
nccidcnt, for there are no cataracts in this river. All this net¬ 
work of navigable water, extending over more than 3cx)0 miles, 
is most admirable, and in future it will be pos.^ible to travel 
eastward from the Atlantic, reachin;? Nyangwe and then Lake 
Taiigyuteka by leaving the Congo at the mouth of the Kassai, 
without being obliged to ascend the whole of the former stream, 
Ihn* avoiding the Stanley Falls." 

A TEtEGRAM from Zanzibar, of the 301 h ult,, slates that Dr. 
Fischer had returned there. He has not succeeded in rescuing 
Herr Junker, the African traveller, who, w-hen las.t heard of, 
was in the I'egion north of Uganda. 

A VERY interesting discussion which took place at the St. 
Petersburg S<icicty of Naturalists after the reading of a paper Iw 
|?roL Beketaff on the vSouth Russian steppes as compared with 
thole of Hungary and Spain is now* summed up in the Memairs 
ofthe Socie^ (vol, xxv. 2). The Russian steppes between the 
Fruth «mi Don, although l>elonging to the great “Ateppe 
region ** of Gris^ch, differ, however, from the remainder of 
the rq*ion inosmoch as they auppwt agriculture without in'Iga- 
tiw. They are akia, in this relation, to the Hungarian 
Being comporativdy well watered, th^ belong more to ICurope 
than to Asia, while those beyoiui the Don and the Volga bear a 



truly Asiatic eharadet. Ai to qif Hiey nee 

more akin to the deserts of Afrioaihon to tW atiepjpes of r^thipr , 
Central Asia or Europe j they have, however, ibme likene^ 10/ 
thole of Transcaucasia. As ter the coosea of the wa|it of fpreiie 
in the Russian stej^es, Prof; Boketoff tnplefned R By tWc^» 
cumstance that, being covered with 

from the sea, they were, tint, inappfropriftte to gtwwth of 
forests. As the surface, however, lost by aod ^ Us )salt 
became covered with grasses, maeaes ^ ruminahta were atuicted' 
into the region, and these ruminants pre\^ented the appeirwltje 
of tree.s, dc^itrm ing them as soon as they appeil^d ; thfe cUtpate 
being most unfavourable for the spreading 01 forest's, the ntmthr 
ants were also an important factor in the preventipn of tfwlr 
appearance. The American buffaloes an ihatauce of 
the same influence. Dr, Woeikof fully confinned the View 
taken by iVof. Rekeloff, but pointed out that the burning 
t^f the steppes by man played also a most important part in 
the jirewntion of the appearance of forests, In America he 
was told of several instances where the trees began to gtow as 
soon as the burning of prairies was stomped. Cattle are surely 
a great enemy of ajipearing forests. The very dry season of 
1S57 partly destroyed the cattle in Texas, and partly compelled 
to send it away to the mountains, and immediately the Mes^uita 
licgan to spread in the prairies. It had time to take root before 
the cattle were brought back, and now it grows freely. The 
same has been seen on the tlanas of Venezuela. The continuous 
wars and requibitions have led to n notable diminution of cattle, 
and now we do not tind the boiindlc^is step^wj of former 
times ; there ai-e at least bosquets of trees, Mr. Jonas sup¬ 
poses that this cliangc ha^ even slightly modified the climate. 
Prof, bovyetoff supported the same views, pointing out that 
catiJcarc an enemy not only of forests, but aljsb of the grass 
covering of tlic stepper He mentioned an insUnce of a large 
estate of 800,000 acres of virgin steppes in Taurida, where nearly 
half a million of sheep arc grazing. The grass V€!(^tion on 
these .slep|>es has become strikingly poor, so cattle- 

owners calculate that for each slieep they must have 4*6 acres of 
grazing-land, 21 '0 acres for each head of horned cattle, and 27 
to 32 acres foi each liorsc. The black-earth soil, when continu¬ 
ally trampled on liy the sheep, hardens a» well as a clay soi 
would harden; the soil is thus no more aerated, and becomes 
unable to support a rich grass vegetation. 

The a \‘ 7 i’ yor/: Tunts announces that Lieut. Schwatka, the 
Arctic explorer, has accepted a com .nisaion from that paper to 
explore the southern coast of Alaska and to attempt an ascent 
of Mount Si. Lbas, theliighest peak on the North American con¬ 
tinent, Mr. Williain Libbey, Frofessor of Geography at Prince¬ 
ton College, has undertaken the charge of the scientific portion 
of the exjxedition, which left Port Townsend on tlwt 14th inst. 

The three papers contained in the current number of the 
ProiKedhi;^s of the Royal Geographical Society are of exceptional! 
value anti interest, Mr. James W. Well* describes the physical 
peograi)hy of brazil in its broad feature^ He ahowa that th« 
idea fostered by most maps that Brazil is a very mDuntainous 
country is wholly erroneous, and that it is mainly a vast plateau, 
excavated into numerous valleys by denudations, with relatively 
few purely mountain chains. As shown by the map accom¬ 
panying the pajier, the four main physical featirres of tliecornitiy 
are (i) the v.ist, low-lying, flat plains of the Amaroni* and the 
flat, grassy plains of the Paraguay; (2) the elevated nighlatida 
that extend over the greater part of the empiTie; (3) the higher 
lands c^mstituting the watersheds of the prioclpaT rivere ; and 
(4) the groups of mountain ranges conaieting of prijmiiive rocks 
of purely upheaved strata. Mr. Well# then takes the three 
great hydrographic sections of Brasil, and treat! pf e^eh in tun)t» 
Mr. Ho' ie describes one of the many joUrfteys which he ma& 
through South-Western China while residlhjfUs ^geht «t Chung¬ 
king, the (mrticalar journey selected being osm! which carrhm 
him over new ground. A wap which shpvis the; 

vast area covered by Mr. Hosie in his Various journeys thr^t^- 
out Sze-dnian, Yunnan, and Kweichow provinces# and the vei^ 
interesting observations on trade, present nrtd ki' 

these regions show that hi$ commercial duties baMa. 

forgotten in the ardour of esqvlOTatioa. J 4 ir. Ika«i;|»e iSyrilial i 
paper on Diego Garcht, the principal of the litWldl* 

which have recently reemved mtwh attention on adcodht 
I^ition near the Kod ^ roWte *0 „ 

visited this remote ipot to«|»dy 

a collection of the corals .of tfcUs part of Ifldiaq.OdmUu : 
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tm AND STARS'^ 

vm. 

pWftOK ^ tldt lecture I hitive ipentuied to make a 
** ' n$vb!oi> of tM daesificetion which has been snggested by Dr. 
Vcwlilt I sl^onhir tdt you^ with referexLce to this question of 
cMtmeftkutf SlutlusBfbrd started it; then the German 


or teqttpftfier w«e spparemly a just one, because it seemed, 
from spme consideratioDs 1 brought forward, tlvot it really 
arraiwea the atars In the order in wUch llm various phenomena 
woutf be piodnead in the atmosphere of sny one of tliem ; that 
'is to say, t^t it was a true evolutionary line starting from the 
conditiMS of highest temperattire. Others have followed in the 
same track sincet including Dr. Vogel; but, far as I can 
make out, ai^ credit which is due to the existing arrangement 
is due to Fotn^ Secchi and to Prof. 2 dllner. 

will give you the armngement, which 1 think will perhaps 
bring the facts in the most clear way before you. 

We have, then, the first dass of stars with broad absoiption^ 
lines and very few of them, and a remarkable absence of general 
absorption at the blue end of the spectrum. Next we have a 
second class, in which the lines are more numerous, and they 
are thinner. In this class come our sun, Arc turns, Aldebaran, 
and Capella. 

Then we pass from absorption-lines altogether, and in the 
third dam we have stars With fiutings, of which the darkest poj't 
and sharpest edge of the dating lie towards the violet pait of 


the spectrum. Of these stars we have a Herculis and a Orlonis 
as examples. 

Then we have another set of iluted stars in which the opposite 
a holds goexL The darkest part and slutrpest edge of the nuting 
. are to the rights towards the red end of each fiuimg. And the 
f stars of this class are faint. 

X In those four classes wc nearly exhatist all tho*^ forty or fifty 
* millions of stars in the heavens which shine, and which we can 
[ study by means of a telescope. 

, Afterwards we come to stars with bright lines, or the fifth class; 
, and this we must divide into two—A ami B. 
f In sub cla-is A the bright lines are always lines of hydrogen, 
i such ns w'c have in the chromosphere of the sun. Many of 
t tlic c stars, ns we shall ^ee by and by, which arc diaractarisecfc 
5 by such a spectrum ns thU are variable stars ; not all. 

; In sub-class B the lines are not lines of hydrogen, and I 
i may say that up to the present moment the origin of these lines 
t is not known. 'I'here aie, I think, at the present moment 
about half a. do2en stars known with spectra of this character. 

» So much, then, for a general view. We have four classes^ of 
stars determined by absorption—two, line absorption; two, fluting 
absorption; fust, broad lines ; second, thin lines ; first, (lutings 
I with the sharp dark cd^e to tl>e left; then, ftuiings with the 
i sharp fUrk edge to the right. Then in the last class we leave 
f absorption-Unes altogether and get to bright lines, ajul we get 
, two sub-classes—those which obviously contain incandescent 
hydrogen, and those which as obviously contain something elsc- 
! Just a woul or tao on each of these two classes. 

The witli dark thick line'» c.an be best sht>wn by thiir 
: diagram, v\rhich 1 owe to the kinduess of Dr. Huggins. You 
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FlO. af.—StvlllBrimetra (dtigglAs). In thm dingmm the Apactrum of the eon is given et the lop so that the spectrA of the staw can be compaTcd with it. 

aura are reduced from loh^tographs, aivi the order of arrangement has been determined by the i;raduHl thinning of the chief lines. 


will mt difierence between the thick absorption-lines luid the 
thin docs> and you will remember that altbough stars may have 
the ^bsorptiondines of identical wave-lengths, the thickness of 
thttse Unen in the dUfierent .vtara may vary from one star to the 
otli^r,, Then we h»ve the solar spectrum, the thickest lines of 
which or^ H and K, already refer, ed to, in the ultra-violet 
portion. 

Thv remoirkMft thing about the stars of the first class is that 
in aooie of H ia seen alone. In others H is seen with K 
thht, and m odMSW is seen with K almost as thick as itself. 
Th^ UxMf ave isiffposed to be d-oe to the absoiq^tion of cakram. 

Wtts stu^^ in the laboratory a goml many years 
agOt, H^Wtoiesuid that, at the temperature of the electric arc, the 
inlpor^t bvHttant; Une of calcUim^the line which outshone all 
tht'btt wtf e " ' dw^blne port of the 8]>rectnina, and that tlie 

two Inei sriiiiebaiee mosthnp^am, the two broadest lines, in the 
sqhtr m btodly seen at all in the snectnun unless 

ttlete 9 n«ielan&rd'Of^W: 1 ^ induction coil be employed. 

Uhder my get the same telatiee import- 

ihMh iftatnl K hr the violet which one^gets with 
r«q|^Ab t|(«ftniB'k m seen ordinarily, but only when 


the mt)St tremendous means available to us are taken to secure 
what we consider to be the highest temperature. 

On that ground it was prophesied that if the spectra of stars 
were ever photographed, probably some might be found hot 
enough to deal wuh those bright lines, II and K, in exact^ the 
same way that the electric spark did ; that is to say, that os mour 
laboratories we can get at a nigh temperature H 1C obviously 
more brilliant than the blue line, whmas at low texnperatwes H 
and K are not seen at all, so we may anticipate similar results in 
the stars ; if we can get stars very much hotter than any electric 
spark which we can obtain liere, we might get H and iC in dif¬ 
ferent proportions, or each seen alone. 

Now you see that prophecy has been fulfilled in this respect— 
that then* are stars in which we get H alone without K, and we 
get difierent proportions of K added, as you can get different 
proportions of mUk and e\igar in a cup of tea. 

Nor is that all. I am bound to tell you one other very curious 
fact. Since it was obvjous when these stars were pbot^ruphed 
that we were really photomphing the result of an increased, 
tempernturo; another prophecy was hiuarded, and that wos^ 
that when, during an eclipse, the very brightest portion of the 
sun's atmosphere should be phot^raphed in the ultra-violet and 
violet the spectrum would probab^ be very closely represented 
by the opectrum of these nottoet stars. These pfaotoginphs by 


ese pfaotoginphs by 










th, lluSffiAS cowrftc only include the violet and the tdtra- 

This i% the pUee to tell you that in the edi}>se of iSSa most 
of these lines which you see in the s[)ectnim of Sirius and a 
Lyrse—lines which are entirely cloaked in the ordinary spectrum 
of the 0ne» and in most of the other stars-^was actually photo- 
grejEmed |n the hottest part of the sun's atmosphere dur^ that 
ecltpfie $ so that you seh that there were two prophecies with 
regard to ibis set of lines, both of which were fulfilled. 

Now, when in science a working hypothesis suggests a certain 
result under certain conditions—enables us to prophecy in fact, 
and the prophecy comes true (that is essential)—we have a right 
to believe tlmt the hypothesis may be well founded. 

Those, therefore, who hold that these difiereuces are due to 
temperature, have considered their opinions to be considerably 
fortified by those two fulfilments of prophecy to which I have 
referred. 

You sec in the diagram that although in the upper spectra 
representing Sirius and u Lyrte the lines are very thick, as those 
particular lines thin out other lines come in ; so that in passing 
down the diagram from the upper hotixon to the lower one, we 
got two conditions of things^one Which we leave when we get 
lew lines thick, and another which we reach where we get a very 
considerable number of lines thin, as many people believe be¬ 
cause these substances gradually, by reductiod of temperature in 
(he atmosphere of the star, have gone into combination with 
iheraselves or sometliing else, and mrmed other more complex 
1 todies, which give us of course new lines practically at the ex* 
jicnse of the old ones. There then we get on that diagram, 
representing a j^art of Dr. Huggins’s munificent work, the pos¬ 
sible explanation of the passage from Oafis I. to Class IL 

A Reference to the* two classes of absorption-spectrn we owe 
chiefly to the work of Dviper and Vogel may very fitly follow 
these recordi! of Dr. work. 
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Fro 33-—Dunrfr'* spectra of Class J U. compared with carbon. 


I did not tell you (there was no necessity for it at the time) 
that one of the rarest substances apparently in the atmosphere of 
the 8un at the present lime is carbon. There is a possible trace 
of carbon in the sun’s .atmosjihorc I thmk, but the assertion 
<lepends upon the existence of a single fluting, $0 far as olwicrva- 
tions go, in the ultra-violet part of the spectrum. 

Now in these two cIoDses of stars, Class Ilia, and Class IIU. 
of Vogel, whidi I have called Class HI. and Class IV; to 
make things easier, in the former we get a spectrum whieh nt 
present has not been investigated ; and we cannot say to what 
substances the absorptioms in stars (there are bundt*eds of them 
mind you) which give you that sjiectrum is due. 

Ilut with regard to the stars of the latter class (and there are 
hundreds of them) they give us absorptions about which there is 
no question whatever. I'liere the light of the star, instead of 
being absorbed by iron vapour, by hydrogen vapour, by calcium 
vapour, and by nickel, and by col>aU vapours and the like, as in 
th(^ atmosphere of our sun, is absorl>ed by carbon vapour, and 
carbon va]^ur almost pure and simple, for when you have taken 
the«e big flulings out of the siiectrum, there is little left—which 
mean« that when you get rid of the aUoriJtion of carbon in the 
atmosphere of those stars there is very little absorption left. I 
mean that the riiinahiing spectrum is very simple. 

I have already pojnt^ out that it is fair to say that if our sun 
were hotter its ablorptioh would more resemble the spcctmm ^ 


its hottest portion, and theie wa have thn 
Huggins photographed for tt^ Clans aoi Cta«l» ILj I. hi^V 
just told you that ulere we realty do get t!ie aam dtket all id 
sun during an eclipse, when we dadliM 'l^t ^ ' 

{he hottest portion. 'f * 

Are we to suppose then that if OfUr tUii was vi^ much' pooler; 
than it is we should get the ipeetrum of dMrliol;t dev^<q[Wd In ^ 
enormous way? Tmit is a question whi<^ a^ prWielnt Uiilidt 
possible to answer. It is quite probable# but theh if, that, / 

you will see two things $ first, that the carbon, 
in such enormous quantities in the sun at the {nresent tpOdiWi 
must be so far outside the region of hi^ tempenatiife 4:hat it caa- ' 
not absorb in that manner. The second point i| that It cahuOt 
be that particular substance which gives us the cpndnuOil^ 
trum in the photosphere, because if it were we shoiddbe c^aiQ, • 
1 think, to get more indications of bright carbon ttqiow/botb in 
the spectrum of sunspots and in the spectra of prominences than 
fe do, so that although these SielUrjJpnt^ may set us thinking 
about the sun, they are rathet mort to us at the present 

momem tor telling US what possibly %(w;^Tather than for what 
probably is, 

With regard to the stats with bright lllM the only point that 
I need m(we about them now is ft .Wmost itnpcmant that 
every endeavour should be made to detftimi^ the ongin of those 
br^t lines which, as I have already pdk^nd out to you, are not 
coincident with the lines of hydrogen, m I would rather say 
what I have to say on that subject in eonaiection with the next 
part of the Comparison which we are maldng. 

In the spectra which have already been indicated to you nothing 
has been said about change of star-light except at long periofls. 
ft has been hinted that possibly a star which at one stage mves 
.you a spectrum of very thick lines, way at other stages undergo 
changes which will make it a star of the second class, in which we 
>jhaVe a greater nundier of thinner lines and so on. 

\ Here the question of stellar evolution 4s suggested* On this, 
subject I cannot enter, hut a few general remarks may be made. 
We may say that w« now know that ernnets are clouds of stones, 
and experiments, to which I will refer again later on, have been 
made which suggest that if ncbulse arc of )ike nature the differ¬ 
ences between cometary and neliuUr dpeotra may be explained 
by differences of temperature, that of the’ nebula beir^ higher 
than that of the comet. Now oomdts Ordinarily, r>. when 
coolest, give us the spectrum of carbon, but when the tempera¬ 
ture is increased, os it was in the case of the comet of 1882, 
sodium and iron are added. Imagine a comet with a nocleos 
the light of which is absorbed by ordinary cometary vapours, 
and we shall have the spectrum of a star of the fourth class. 

On the nebular hypotnesis, supposing, as seen above, t^t we 
started with ordinary cometary materials, then, on the begmaing 
of a central condensation which in time is to become a star^ as 
Kant and Laplace suggested, such central condensation should 
then give us a star of the fourth class. As the energy of condenSa^ 
tion increased and the temperature got higher, the Spectra wo^ld 
change through the third and second classes, till ultimately, when 
the temperature was highest, the first class spectrum would be 
reached. On the slackening down of the temj^raiure of the a6w 
formed star, the spectra of Oie second, third, and fourth eUoseu 
would then be reproduced, but, of course, now in the direct 
order. 

Nothing so far has been said abtht^ instead of 

taking millions and perhaps billtom undergone 

in a few days, or weeks, or .months-/ . ' '1 

Careful observations in the heavens have shmMtVillteai many 
years ago that a large number of atars mtv'aqblodt a consider¬ 
able change In their brilUsmcy. Thf riM which 

has been recently done in whait yra wiay^ **<wopb of 

variable stars we owe to' thifi of 

Harvard Observatory in the United States. He has proposed 
a classification of variable staia, and for the purpose of this lecture 
1 have just to make a slight alteration in his claaiifioation, aa I 
did in the other one. First I will tell you bmdly what 'thse 
classification is, and then 1 will describe u briefiy m muy 
some of the more important details which are of the 
moment and interest. There is a whole mine of fntere|it . 
which of course I cannot touch in the time at my > 

Ihe first class of these yariabte stars iw' 
what are colled tempowuT or new ' 

have had evidence duriny toe yejifrt—sin ahd ^ 

and at the end of yeur, ipddeuly http' 'tw ^ 

heavens as if they wfere new - 
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^ a^y* The»e star® faav« bright Un^ in iheir 

tos those bodies which* although fbrm 
do Ad* 4SttJpoa¥ with any suddenness con»paTable to 

thtct^ mioi^ that tnetO is something very extraordinary going 
on 1% , Tony our fifth of stellar spectra. 

^ well as absorption-lines. These blight 
liiM^f fwweuer* oicuy lastibr a short time; but bright lines there are. 

Nogt are not so interesting froni the large point of 

jb udnoh wO get considerable changes in their luminosity 
nxtett^Og. ov^t mBiy long perlodsi but their spectrum apparently 
doeaikot dr^ngn to any great extent. At least, no change of the 
apedmisf these ^ars nu yet been recorded. 

Audr those, in Class JV* we get small irregular changes, and 
in foot* Dr. Gottld^nnd-there is no gieater nuthomy than 
he—aays that cyeiy star in the heavens undergoes some slight 


change in its light at some time or other, but at all events those 
ataJrs in Cla^ Iv. have undergone sufficient change to find them¬ 
selves recorded among suspected variables, while the change 
actually has been so irregular that one has really practically not, 
known to what class to ass^ them; and theretbre they have a 
class of their Own. 

The next class of variables I will, on Dr. Pickering's authority, 
define as eclipsed stars t that is to say, in this class the chanm of 
light does not come from anything in the star itself, but from 
Something that is happening outside it. What is happening you 
will see by and by. 

Now with regard to our first class—the new stars. The ac¬ 
companying diagram wili give an idea of what has been recorded 
with regaitl to them. The information whidh the di^pram affords 
will also give a pretty fair comparison between these variables and 
the other classes. 



1 1^ 34.—Light curves of T Coron® and Nova Cygni. 

In the year r866 there win a star which Iiad been chiooiclctl , was that in its spectrum when it was most brightly shin^ we 
for many years as a star between the ninth and tenth magnitudes; ■ got the spectrum of incandescent hydrogen. We had, in Tact, 
for this reason tUl l866 its light curve I*, shown as a straight j the spectrum of the chromosphere of the sun. It was called ** a 
line. But suddenly, at the beginning of M.'iy j 866, this st.-ir j world on fire.” But you know that even the sun is not a world 
suddenly burst up into a star of very nearly the first magnitude— I on fire. If it were, and if it were made of the best Wel|h coal, 
between the first and the second. Many observations, as you i we are told that it would last only a few thousand years. But at 
may Imagbe, were made on it, and .among them Dr, Huggins all events, whatever happened, there was an immense quantity 
turned the spectroecope to it, and it was found that the difference ■ of hydrogen suddenly rendered incandescent, which radiated its 
l^tweenthe star when it was between the first and second mag- i light to us. 

nittide^ and when It was between the ninth and tenth magnitude, j Almost as suddenly this star went down again, and by the 



Fig. *5.-—Comu’!! spectrum of Nova Cygni. 


ond wf tbe month it had become a ninth or tenth magnitude atar, 
ondinary business just as if the incident had 

next itar in 1876, ten years afterwards. It was 
called a in Cyg^^ The point about this pue 

^^fipilily as'a alar of between the third and the 
It had had no former history. It bad never 
did nm visibly rise to the position pf i tlfind 
df fmm a lower level as the other ope had 
auddeiUy^ ifote the difference in its sub¬ 



sequent history. Its light curve, instead of going suddenly down 
as the one in Corona did in 1866, goes down gently, and takes 
nearly a year to get to the tenth magnitude. When it got to the 
tenth magnitude what happened to it ? It gave the spectrum of 
a nebula. It hod ceased to be a star. An interesting point is to 
inquire—unfortunately we shall never now know—whether or 
not that mass of matter did not exist as a nebula befme 

1876* 

I have stated that, following close upon the publication of Dr, 
VegeVs paper wi the now sUr, another paper announced the feet 
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^ aw Atfur luul pi;Kt on the f^pearmuse promt ed ordnuurilx 
Igfjr tine fto^eaUed plnnetory ntbulse. 

Of ell the lines chronicled by Corilu and Vogel during its 
Kd^*f stiMt only one remameot that, namely, wmch the latter 
Observer miwed to be con 4 antly increasing in brigh^eM while 
all the rest wero waning, and which, moreover, was coinddeiu in 
in the spectrum with that observed in the majority of 
theni^he. 


The observations of such mvffpbennmaha aa tlK so^ 

Stars arc of sudt vast important and wUl no 

provide us with a chie to. so thhity others h dijiMeatitirWi 

that we may well congratidate onraelvos (h«i 

wed watched, and that there is Sttoh. petfet onm^kMeni^ 'pS/^ 

unity i .i the chain of recorded fkets. > 

It should have been perfectly clear to those with Hmghjt, abWS 
such matters that the word star in such a cam is a msMtiiev 
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Fig. ae.--Vr>gtr»*pcctnjm of JTava C'vftu. 


from a acientific point of view, alihough no word would be better 
to describe it in its popular aspect. The word is a misnomer for 
this reason. If any star, properly so called, were to become 
“a world on 6re,” were to “burst into ftamefli," or in less 
poetical language, were to be driven either into a condition of 
incandescence absolutely, or to have its incandescence increased, 
there can be litUe doubt that thousands or millions of years 
would be necessary for the redaction of its light to the original 
intensity. 

Mr, Croll has shown that if the incandescence observed came for 
instance from the collision of two stars, each of them half the 
mass of the sun, moving directly towards each other with a 
velocity of 476 miles per second, light and heat would be pro¬ 
duced which would cover the present rate of the sun’s radiation 
for a period of 50,000,000 years. 

A very diflerent state of afroirs this from that which must 


have"taken place in any of the Novas from the time of Tycho to 
our own, and the more extreme the difference the less can we 
be having to deal with anything like a star properly *0 called. 

TTie very rapid redaction of light in the case of the new star 
in Cygnus was so striking that 1 at once wrote to Mv* Hind tO 
ask if any change of place was observable, because it seem^ 
obvious that if the body which thus pot on so suddenly the 
chromospheric spectrum were single, fr fnigM snfy tmigk a 
/o«j or hundrfdioiii^hfSy and being so smaft might he very 
near m. No motion, however, was perceptible, and th, 
haft since stated that he onld detect no pBrattaw. 

We seem driven, then, from the idea that Hme fdtenomeiw 
arc produced by the incandescence of large masses of matter, 
because if they were so protluced, the running down of brilliancy 
would be esceediogly slow. J. IfOCKYfiK 

( Ta h imdtimdiy 


FLAME CONTACT, A NEW DEPARTURE IN 
WATER HEATING^ 

I T is my intention to prove to you on theoretical grounds, and 
also by experimental demonstration, in such a manner as 
will admit of no i>ossible doubt, that the present accepted 
system of water heating, by gaseous or other fuel, is a very 
imperfect means for an end, and is, both in theory and practice, 
esseittlally faulty. My statements may appear bold, but 1 come pre¬ 
pared to prove them in a manner which I think none of you will 
question, at the matter admits of the simplest demonstration. I 
will, in the first place, boil a specified quantity of water in a 
fiat-bofromted vessel of copj^er ; the time required to b«ril this 
yoa will he able to take for yourselves, as the result will be 
visible by the dischaige of a stremgf* jet of steam from the boiler. 

‘ A Pawr read by Tlkamas Fletcher, F.C.5., at fre Oas TasticuteMwtktgj 
I<ondon, June •> 


I win then take ojiotber cop(k»r boiler of. tha apme form, hut 
with only one^half the s»dhce "Qo tqtpk ik hnilh lD the water, 
ami wiH in this n^mei boll the seme ^ with the 

>ame burner in a little over one-half tfie tfdie, thus about 
doubling the efficiency of the burner, and increaring the effective 
duty of the heating surface fourfold, by getting almost double 
the work from one^half the surface* 

The subject is a comparatively new one* and tny 
are far from complete on all points, but they Ahe 
to prove uiy case fully. As no doubt you iw ^ ,iA 

not possible to obtain name contact with any 
lively cold, surface. This U readily proved 
of water with a perfricify fiat bottom osw^ Ati .fit*- 

burner! if the eye placed on a levehjwhlri 
vessel a clear sputewiUhe seen 
cannot show'thlt.^^ncfr Ob u lAeture^bi^ 
can prove Us existence hj pnstin|j a paper hih>e], wt ^'beUnija: 
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tlie holtor^r exposhi^ thU t6 the direct impact cyf a 
ihe time the water is betn^ h^otiecU and 
^ 4 Mt w"^ ^ it comes out perfect 1$^ ciean and unooloured. 
]^W It M is^ell Itjfitown that paper becomes diatred at a tern* 
ptwnie df ebo«t 400® F,, and the fact that my test-paper is not 
that it has not beep exposed to this tem;>crature, 
the^mie beWj in hetj extingulsbed by the cooling power of 
tite water in the vesaeb I need hardly remind you that the 
speed with which convected or conducted heat is absorbed by 
a^ body jU in dimt ratio to the difference between its own 
teiiitpeirjuinie and thalt of^thcaparce of heat in absolute contact with 
it; mvi ithereim» Ms fhe iouirce of the heat taken np by the 
vessel la nothistg )h»rt unlmrnt gases, at a temperature below 
400** F., the ra^ ^absorption cannot, under any circumstances, 
be great, and tbe natial practice is to compensate for this ineffi¬ 
ciency by ^ enornsftWft extenaion of surface in contact with the 
w^ter, which extanaion X will prove to you quite unnecessary. 
You will aee I hayp h^re a copper s^easel with n number Of jsohd 
copper rods depending froip the lowtu- surface ; each rod passes 
ihrongli into the ii^er space, and is flattened into a broad head, 
whiuh gives up rauidiy to the water. My theory can be 

stated in a few wprdjs r The lower ends of the rods, not being 
in close commufftiebtb^ with the water, can, and do attain, a 
temperature «uflk^i;ly high to admit of direct flame contact, 
and as their efhldeMcyi^bke Uuit of the water surface, dej>enda 
00 the dif&reni^A^eX^n their own tempetature and that of ibe 
source of heat in vttb^Mte contact with them, we must, if my 
theory is correct, obthin a far greater duty from them. I do not 
wdsh you to take Anything ior gmnted, and although the .surface 
of the rods, being vertical, can only be calculated for evaporat¬ 
ing power at one •half ^ that of a horizontal surface, as lb usual in 
boiler practice, i^y margin of increased duty is so great that 1 
can afford to ignore i^his, ond to take the whole at wbat its value 
would be as horizontal surface, and still obtain a ditty 50 per 
cent, greater from ft tJWrfacc which is the same m area as the flat- 
bottomed vessel On the fire side, but having only on«“lhird the 
surface area An oontiutt with the water, I do not, of course, j^ro- 
fess to obtain more heat froin the fuel than it contains, >/ut 
simply to utilise that heat to the fullest possible extent by the 
use of heating surfftCes, beyond comparison smaller than what 
have been considered necessary, and to prove not only that the 
heating svwfaces can be concentrated in a very small area, but 
also that its efficiency can be greatly incrca'»ed by picventing 
close water contact, and so permitting combustirm in comjilclc 
contact with a part of the heating surface. I will now boil 40 
ounces of water in this flal-bntlorned copper vc-isel, and, as ymi 
will see, sdiarp boiling begins in 3 minutes 15 seconds bom the 
time the gw is lighted. The small quantity of steam evolved 
b^ore this lime is of no importance, 1>eing caused partly by the 
air driven off from the water and partly from local boiling at the 
edges of the vessel owing to imperfect circulation. On the 
l^tom of this vessel is palled n paper label whicli you will sec 
w ^touched by the flame owing to the fact that no flame can 
wist in ooirtact with a cold surface. 

It may bethought that, owing to the rapid conducting power 
of tjopper, the paper cannot get hot enough to char. This is 
<ptiUi a mUtftke, as 1 will show' you by a very curious experl- 
meoL X will hold a small plate of copper in the flame for a few 
aoooQds, ftftd will then hold it against the pat>cp. You will see 
that, ftlthoagh the copper must of necessity be at a temperature 
not exceeding that of the flame, It readily chars the paper. Wc 
by ft modification of this experiment, measure tlte depth of 
the flftitteteKS space, as liie co[>pcr, if placed against the paper 
before it has time to be previously healc(l, will, if not thicker 
,thaD 1/40 indh* never become hot enough to discolour the 
imowing that the flame and source of beat must be below 
tbe iiev^ of ft l^lftte trf metal this thickness. 

In reputingihiv experiment I niui^t caution you to use flour 
oMt I^om, is linble to swell and force the paper 

iMMt l^e Ufilft tff d;he. fiwmeless space, and aU^ to allow, the paste 
lo dt^ bMfiire «ipfiy«ng the flame, as* the steam formed by the 
MWt ^teis lime mlfb to lift the paper away and force ic into 
4 bp lnhaM. I MriH wiMr take this vessel, which has only .one-half 
w ftnyfime in with the water, the lower half being 

cchMM Mrixh Mmr 3/16 inch diameter, J^inch centrex 
tim you will see that with the aatne 
NgjMll' ha Witter, Mp^oer ,precisely the same cww&titfns, ^mrp 
JO seconds, beiggonly yj seconds 
wquireij to produce the aame v^ith 
as ih the ptev’totti 


Although the water eurface in contact with the source «f heat 
k only one-half Umt of the r first vessel, and the bnraer is the 
same, we con see tlic difference not only in the time required to 
Ixul the 40 ounces of water, but also in the much greater fotoe and 
volume of steam evolved when boiling does occur. With refer- 
I ence to the form and proportions of the conducting rods, these 
con only he obtained by direct experiment in each ca^e for each 
distinct purpose. The conducting power of a mctalHc rod is 
limited, ana the higher the temperature of the source of heat, 
the shorter will the rods need to be, ao as to insure the free ends 
being below a red lieat, and so prevent Oxidation and wasting. 
There ate also other reasons which IrmUdhe proportkms of the 
rods, .such as liability to clK>he with dirt and difficulty oif clean¬ 
ing, and also risk of mechanical injury in coses Ms ardinapr 
kettles or pans ; all these requirements need to be tuot by dif¬ 
ferent form4 and strengths of rods to insure pennanMftt service, 
and, as you will see further on, by snbstiCutii^ iu oomt cases a 
different form and type of heat conductor, 'fi) prove my theory 
as to the greater efficiency of the surface of the i;OiU in contact 
with the flame as against that in direct contact with the water, I 
have another smaller vessel which, including the vods, has the 
■ same total surface in contact with the flame, but only one^third 
the water surface as compared with the first expentnent. Ubing 
again the same quantity of water and the oame^ burner we get 
sharp boiling in 2 minutes 10 seconds, being aq inertmoe of duty 
of 50 per cent., with the same surface exposed to theffame. Tlw 
rocls in the last eKf>enmcnt form two-thirds of the toUfl heating 
surface, and jf we take, ns I think for some careful msperiments 
we may safely do, one-half the let^th of the rods to be at a 
temperature which will admit of direct flame contact, we have 
here the extraordinary result that flame contact with oue-third of 
the heating surface increases the total fuel duty on a Umilcd area 
. 50 per cent. This really means that the area in contact with 
flame is something like six times efficient as the other. In 
laboratory experiments it is necessary not only to get your result, 
i>ut to prove your result w correct, and the proof of the theory 
admits of ready demonstration in your own Iftbotaatories, al¬ 
though it is unfit for a lecture experiment, at all eventa in the 
only form I have tested it. If you will take two ordinary metal 
ladles for melting lead, cover tlie lower part of ono of these 
witli the projecting rods or studs and leave the other plain, you 
will find on melting a specified quantity of metal in each that the 
difference in duty between the two it> very small. The alight 
increase may be fully ncoounled for by the difference in the 
avaikiblc heating surface reducing the amount of waste heat 
passing away, and this proves that flame-contact, and therefore 
quick absorption of he:it, takes place on plain surfaces as soon 
as th(?se are above a certain temperature, which, in a metal 
la Ih', very soon occurs. What the temperature is which admits 
of flamc-conlacl I have, as yet, not been able to test Ihorot^hly, 
and it will need some consideration how the determination of 
this is to be correctly made ; at the same lime it Is a question in 
physics wliich should be capable of being answered. 

Let us now take the other side of the question. If the effi- 
cicocy of a surface depends on flame contact, there must of course 
be flame, or at least gases of an extremely high tetaiwsratare, and 
we therefore cannot expect this extraordinary increase of efficiency 
in any part of our boiler except where flame exists, and if these pro- 
jcctor.s are placed in a boiler, anywhere except in contact with 
flame, their efficiency must be reduced to that of ordinary heat¬ 
ing Hill-face. They are, of course, useful, but only in tlie t>ame 
way as ordinary flue surface. When we come to boilers for 
raising steam, which have to stand high pressures, we come to 
other difficulties of a very serious nature, which require special 
provision to overcome them. To put such rods as 1 have re¬ 
ferred to in a boiler-plate necessitates the plate being drilled all 
over with holes, causing a dangerous source of ^veakness, as the 
r(>ds cannot be used as stays; further than this, they would render 
really efficient examination a matter of extreme difficulty, and 
would be liable to give rise to frequent and almost incurable 
leakages ; but there is, fortunately, a very simple way to over- 
1 come this difficulty. I have found that rods or points, such as 
I have descrilied, are not necessary, and that the same results 
can be obtained by webs or angle-rffis rolled in the plates. My 
I experiments in thk direction arc not complete, and at present 
they tend to the cowclnaion that circular webs, which would be 
of the greatest effidtsncy in stren^jtbening the flues, are not »o 
^ efficient for heating as webs ninmng lengthwise with the flue, 
and in a line With the directum of the flame. This point is one 
I which 1 am at present engaged in testing with experimental 
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boSkm pf tlx Comi^ and Lancaabtre typea, and aai with ga$^ 
iirB bave a fbel which renders eveiy assistance to eicperi- I 
meuterf it will not take long to prove the comparative results 
o^btalaed by the two diflerent forms of web. Those of who 
have eteam*'boilers will, no doubt, know the great liability to 
craeking at the rivet-holes in those parts where the plates are ; 
doable^ This cracking, so far as xny own limited experience | 
goeSf being utaally, if not always, on the hre side, where the I 
dad of the plate is in direct contact with the water—^where | 
it hi fact, under the conditions of one of the proposed wehs j 
—I think we may safely come to the conclusion that this crack¬ 
ing as caused by the great comparative expansion and contrac¬ 
tion of the edge of the plate in contact with the fire; and it will 
probably be found that if the plates are covered with Webs the 
whole of the surface of the plates will be kept at a higher and 
more uniform temperature, and the tendency to cracks at the 
rivet-holes will be reduced. 7 'his is a question not entirely of 
theory, but needs to be tested in actual practice. 

There is another point of importance in boilers of the loco¬ 
motive class, and those in which a very high temperature is kept 
in the fire-box, and this is the necessity of determining by direct 
experiment the speed with which heat can safely be conducted 
to the water witnout causing the evolution of steam to be so 
rapid as to prevent the water remaining in contact with the 
plates, and also whether the steam will or will not carry mech¬ 
anically with it so much water as to make it objectionably 
wet, and cause priming and loss of work by water being carried 
into the cylinders. I have observed in the open boilers I use 
that when sufficient heat is applied to evaporate i cubic foot of 
water per hour from I square foot of boiler .surface, the bulk of 
the water in the vessel is about doubled, and that the water 
holds permanently in suspension a bulk of steam equal to itself. 

I have, as yet, not had sufficient experience to say anything posi¬ 
tively as to the formation or adhesion of scale on such surfaces 
as I refer to, but the whole of my experimental boilers have up 
to the pre^nt remained bright and clean on the water surface, 
being distinctly cleaner than the boiler used with ordinary flat 
surfaces. It is, I believe, generally acknowledged that quick heat¬ 
ing and rapid circulation prevents to some extent the formation [ 
orhard scale, and this is in perfect accord with the results of 
my experiments. The experiments which I have shown you I 
thmk demontilratc beyond all question that the .steaming-power 
of boilers in limited spaces, such as our sea-going ships, can be I 
greatly increased ; and when we consider how valuable space is : 
on ^ard ship, the matter is one worthy of serious study and ex¬ 
periment. It may he well to mention that some applications of 
this theory are already patented. 

I will now show you as a matter of interest in the application 
of coal gas as a fuel how quickly a small quantity of water can 
be boiled by a kettle constructed on the principle I have de¬ 
scribed, ana to make the experiment a practical one I will use a 
heavy and strongly-made copper kettle which weighs 6i lbs., 
and will hold when full one gallon. In this kettle I will boil a 
pint of water, and, as you see, rapid bailing takes place in 50 
seconds. The same result could be aitainetl in a light and 
specially-made kettle in 30 seconds, but the experiment would 
not be a fair practical one, ns the vessel used would not be fit 
for hard daily service, and I have therefore limited myself to 
what can be done in actual daily work rather than laboratory 
results, which, however interesting they may be, would not be a 
fair example of the apparatus in actual use at present. 


TMe CRATERS OF MOKUAWEOWEO, ON 
MAUNA LOA^ 

TOURING last year I was engaged for many months in survey- 
ing lands on Mnuna Hualalai and Mauna Loa, in Hawaii, 
and in that way had an opportunity of making investigations of 
craters and lava flows that may be of interest to those studying 
volcanic phenomena. 

It would seem that, as the best histories arc those written long 
after the events which they record, when all the reports of eye* 
witnesses can be carefully examined, &o the best descriptions of 
yolcainc action may be obtained long after eruptions, by carefully 
investigating ihs records indeliby inscribed in the rocks. 

llie ascent of Mauna Loa is so seldom ma<le that a brief 
account of my excursionB may be interesting. 

* By J. M. Atexsndcr, from thn Jiamaiiani Ctmmfrcial of 

October tlWs. 


On Septemb^ i, i88s» I wet out in com|^ 

Emerson, of the Hawaiian Government to 

mountain from the table-land cam of liMwii,:along, 
side of the lava-flow of i$5^ which, as iwnrt^ltebmr, 

was visited by a party from Oidiu College* Weweie pfoVitol 
with mules for riding and pack-dohkew^ Arid acoompaBitid by 
several natives, including a so-called guide, Who lcqt'h|KCMAf UIW' 
delayed us over a day in searching for- him. ' - 

Our route led first through a narrow beh of feirertt <!Ot)aUttiiig 
of mamane, ohia, and sandalwood trees ; tbeA tbro^ a scanty 
vegetation of ohelos and the beautiful THmmmfia, 

and at last l>eyond the limits of vegetfttfon« without a vestige 
even of moss or lichen, over a wonderful and aw^ billowy 
waste of “ pahoehoo ” lava, traversed by tracts of **.»a^* Ottfl 
deep chasms. 

At about two-thirds of the distance towards the summit wc 
passed the rugged cuter hill from which the outbreak of 1859 
had issued, and here onr ivath was strewed withputoioe ami 
“ Pele’s hair” from that eruption. ITiere was an enoitnotts 
quantity of lava p<mied forth from the small Assure of this 
crater, forming a stream from half a mile to two miles wide, and 
reaching nearly thirty miles to the ocean at Kiholo. Lower 
down i counted eighteen speden of ferns and a dozen kinds of 
phenogamous plants alrcjnly growing on this flow. In this 
vicinity the caverns contained many carcasses of wild goats. Jn 
one further south 1 counted eighty of their skeletons and decaying 
bodies. They had probably leaped in for shelter, and had been 
unable to leap out. 

When near the summit our guide warned us to descend, be¬ 
cause of an approaching storm ; but Mr. Emerson and 1 , 
anxious to accomplish the object of our journey, set oitt without 
him through the driving rain that soon turned into hail and then 
into snow, marking our route with flags so that we mig^tbe able 
to find our way back. In a short time we reached the brink of 
the vast crater of Mokimwev>wco, filled with fog and 6urrounde<l 
by frightful precipices. Along this brink were numerous deep 
fissures filled with ice and water, the l>eginning of cleavage for 
avalanches into the crater. Here, and for a quarter of a mile 
below, we observed many rocks of a different kind^ from the 
surface lavas, solid, fliiUy fragments of the foundation walls, 
weighing fr<im fifty pounds to a ton, which hod formerly fallen 
down upon the cniier floor and had afterwards been hurled out 
during eruptions, I noiicc*d similar rocks around the summit 
craters of Hualalai. It would be unsafe to approach the crater 
at this place during cmpiions, when »ucn brickbats were 
flying. 

Wc relumed to our camp about noon, and Sent the poor 
animals, which had stood .ill night in the icy wind tiedto jagge<i 
locks, in the care of the guide down the mountain ; and with the 
hcl]! of one native, with much difficulty, carried a tent and 
supplies to the summit. 

At evening the fog lifietl and gave us a glimpae of the craters. 
Immediately below us lay the central crater, surrounded by al¬ 
most perpendicular walls, with a pahoehoc floor streaked with 
grey sulphur cracks, from hundreds of which there iseueil 
columns of steam, and with a Still smoking cone in' the south 
end. Beyond this central crater on the south rose a highploteah, 
and beyond this plateau still further south we saw on opening 
into another crater small and deep. In the opposite dineotion» 
north of the central crater, appeared another higher crater like 
an upper jdatenu, from which a torrent of lava &d Once poured 
into the central crater, and north of this again another crater, 
like a still higher plateau, from which also lava hod flowed 
south, 

7 'hus it was evident, as appeared more clearly by subsequent 
investigation, that Moknaweoweo is not slowly <m^ crater, hut «; 
series of four or five craters, the walls of which have booken 
down, so that they have flowed into each other. 

The crater of Ualcakala, on Maui, was probably fonnod in a 
similar manner out of several ancient craters which hBve tB;Okeh 
into each otl^^r. The^ vast chasms may well becoUed ca(}d«niu»^ 
as has l>een recommended by Captain Dutton. On 
there is a scries of craters having the same rela^yC os 

those of Mokuaweoweo, and crowded so close Min 

almost broken into one. On the older nmuntaift, Ifliw that pt 'i 
West Maui* such congeries of oratem have evident^ 
storting-pomU for deep valleys, which the 
down their lofty walls, have tom out , 

of lava to the sea. lost heforB sansbt IvCukiMh w 
phenomenon of the Spectre of the 
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endrctui) withralnlx>wit, over the blade 

'ilfklWtK 1' . 

' a aarvtsjr iimal for determining the location and 

of fhe and al«o of an important land boundary 

tri^'me cDater, via, the comer where the four lands of Keauhou, 
JCit|wpahiy and Kaohe meet, which is at the cone in 
the ceotri^l crater* We then descended the monntaini carrying 
more weight than was agreeable, until we were met by our 
nattm bnngkigup our mules, for which wc had signalled by 
On the down a violent thunderstorm w as raging 
bdW while we were above in clear air. On my next trip 
up this mountain I found a tree on tire sUtpo below completely 
rent to ajdinters, and parts of it thrown several rods, by the 
Ugbttfeing of this storm. 

0unng the next month I asceiwled the mountain again, this 
time canying an excellent engineer’s transit. As I had no guide, 
I marked roost of the way up by strips of cloth fastened to rocks 
to find the way back ; and taught by oui former experience, I 
toedt a donkey^load of fuel, as well us n load of grass for making 
a spherical survey signal, which served me Hcvcml nights as a 
bedh When about half-way up the mountain, one of our pack- 
donkey broke into a lava cave, and slid downwards nearly out 
of fiignt. It was extricated with grnU difficulty by a direct up¬ 
ward lift with i*oi>e8. 1 then sent one of my men down the 
mountain with the donkeys, retaining the other man with me. 
■^Ihc first night on the summit was uncomfortable enough for us, 
with a storm from the north. At midnight we observed with a 
lighted candle llial the roof of the tent v^as a-spaiklc with ici¬ 
cles, and on touching it fouml ii frozen stiff as a bullock’s hide. 
In the morning we found a lK*auriful siicet of smw an inch thick 
over the tent and over all the ghastly blackness of the rfxks. 
Kvery morning of our stay upon the mountain wo found the 
water frozen in our kettles, an<l hoar-frost on the nicks. 

In the clear fiosty .air I was able with my transit to take the 
bearings of a dozen survey sigimK on the slopes and .summit of 
Ifimlalai, 

The new spherical signal which I liud elected was ufterwanls 
nccBrately determined by observations frmn more than tw^enty 
stations on Mauna Kea, ITualalui, and in South Kona, and thus 
a trigonometrical station was at last i<fcatcd on the very summit 
of Mttuna Loa. 

On the oecond day I rlesmi/lcd from the west brink (»f the 
emter down the track of a high avalanche of rocks upon the 
second plateau, and again from this plateau by the path of 
another ^avalanche into the central crater, stepping cautiously 
down upon the black floor of the crater, lest it should break 
under our weight. We found this caution unnecessary, for much 
of the crater bottom proved to be the most solid kind of 
imhoehoe. 

Here we stood as on the congeaVd surface of a tossing sea 
that had dashed its fiery surf thirty feel up on the surrounding 
walls. We travelled directly south for the cone, the boundary 
comer, which I w^as to locate, creeling two (lags about 2500 
feet apart for the ends of our i^ase-line. In some places, where 
there appearetl to have l>een violent nctim, the lava broke under 
nut feet, lotting us down into cavern';. In some large tracts the 
pahod^oe 'was covered with ptunice, indicating (lie violence of 
the farmer surging and tossing of the lava, for pumice and other 
lavas seem to he the froth and foam of the fiercest erup- 
libna. Just before reaching the cone we came (o a deeper basin, 
tw^y ot more feet below the rest of the crater bottom and 
aliout 400 feet wide, covered with the most friable lava, swollen 
upwards as though raised by air-bubbles, and this basin extended 
in a lava ftbw to the north'cast along the side of the crater. 

Pvobably.lhis was the plac;; of the last eruption, and of most 
of the empaions of this central crater. We found the cone to 
lie cdtafiosed of pumice and friable lava still hot and smoking, 
and very difticiilt to ascend, but we succeeded in climlang to its 
top, 140 Uset Wgh* and in setting up a flag there for the Wndaiy 
We then desscendetl between the cost and west peaks of 
tldii fKUta >0V«r huge rocks and deep chasms, 

th^ f^ct that this cone is represented on Mr, J. M. 
*^**|^ ^ I condude that it has been of long oon- 
composed of the cinders of Sttccessive erup¬ 
tion^ jtbat the deep boom to the windward of it, like 
ia Xnanedf has continued monr years, and is 
vtHcanic throat of the mountidn. 
to the iooofid plateau to the north» and thepce 
ifae MA of M^tnweoMo Iw wtemwly 
lMii«r'«iit«'nict of law« mwi' tlW' 




\ into the crater, the swift downfall of which had turned its lava 
j almost into pumice^ and the block* shining spray of which Jay 
$ptUtered on the surrounding rocks, 

Further 5muth I observed the course of two other cataracts, 
which had poured directly into the central crater. At the 
summit I found the deep fissure from which the outbreak had 
come that caused these cataracts, and ascertained that it had also 
poured an immense stream north upon the first plateau and 
thence south to the central crater. Crossing from this place to 
the north over the first plateau I suddenly came to a irightfiil 
circular crater in the bed of the plateau, apparently 600 feet 
deep and looo feet wide, w’ith a cone in its centre still smoking. 
We were obliged to hurry with exhausting speed over rough lava 
in order to roach our tent before night. 

The next day we took the transit to the stations in the crater, 
and the next wc surveyed with it along the western brink to the 
extreme south end, where wc looked down into the south crater, 
which is about 800 feet deep and 2500 feet wide. The length 
of the whole chasm, or “caldera, * I have ascertained to be 
about 19,000 feet, the greatest breadth 9000 feet, and the 
greatest <iepth 800 feet, 'fhe area is three and six-tenths square 
miles. A map of these craters has been sent to the Oovemment 
.Survey Office. 

On the south-west side, near the junction 01 the central crater 
with the south plateau, I found that there had been another 
eruption, from fissures that were still smoking, and that this 
eruption had poured an immense stream southward towards 
Kafiuku, and hud also poured cataracts into the south crater 
from all sides. 

I had everywhere observed that there had been great flows 
from the summit brink down the mountain, and hod wondered 
at the thought of the vast chasm having filled up and overflowed 
its brim. 

This, however, turned out to be an incorrect view. The flows 
have not been from i he lowest parts of the brim, but from some 
i»f (he highest, which could not have been the case in an 
overflow. 

Tlie walls of the craters are largely composed of loose, old, 
w'cather-beaten rocks, and large tracts of the plateau arc com- 
postvl of old pahochoc that hits not been overflowed for ages, 
which would not l:^ the case if the craters filled and overfiow^ed. 

'J hese outbreaks from fissures around the rim indicate that the 
lava has rather poured into the crater than out of it; and that it 
has poured from such fissures in vast streams down the mountain¬ 
side, What enormous quantities of lava may flow from such 
small fissures is illustrated by the flow of 1859. The question 
arises, How has the lava risen high enough to pour in extensive 
eruptions through these fissures, almost a thousand feet above 
the bottom of the crater, without rising in ihp crater and over¬ 
flowing it ? The same question has often been aaked in respect 
to the use of liquid lava to the summit of Mauna Loa without 
overflowing the open crater of Kilauea, 10,000 feet below. 

We have seen that it is not because the lava in Mokuaweoweo 
is lighter than that in Kilauea that it rises so much higher. In 
fact, it is as solid there as in Kilauea. The explanation has 
occurred to me that molten lavas rise the higher the smaller the 
conduits in which they rise from their subterranean reservoirs. 

An illustration is afforded by the “ spouting horns ” on the 
sc.a-coast, where the ocean, rushing into caverns of rock, drives 
columns of water through small openings to the height of forty or 
fifty feet above high-water mark. We see another illustration in 
water conveyed in pipes, which jets the higher the smaller the 
orifice. 

However violent the subterranean pressure may be, Kilauea 
does not overflow, but only rages the more fiercely, because it 
passage from the chambers below is so large. But through the 
vast mountain of Mauna Loa there is no doubt a constricted con¬ 
duit leading upward ; and there must be still smaller conduits to 
the fissures on the summit rim. On this theory, the molten lava 
rises higher through Mauna Loa than in Kilauea, because Mauna 
Loa has the smallev throat. 

It is therefore by no means certain that there is no subter¬ 
ranean connection between the two volcanoes. 

Another vexed question, of which several solutions have been 
proposed, is the m^e of fonnation of the two stronglycontrastcd 
forms of lava known as “pahoehoe’' and '*aa.** The former 
term is applied to tracts 01 comparatively smooth and uniform 
Java, as tnough it had wled while flowing quietly; the latter to 
tracts of broken lava, os though it had cooled when tossing like 
an ocean in a Stom^ and Sad then been broken up earto- 
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M Mr. Bri^uon states, ** No words ciui cottvey an 
icie* oliti hovtite vooghness and hardness/' 

My own belief is that "mi” has been formed simply by 
cbstriiptioDS breaking the quiet flow of molten lava. Every 
ohfl^mfias noticed that "pnhoehoe" contains ducts and air- 
cHamberSf having an upper crust contorte<l into the shape of the 
waves and ripples of the flowing lava. The liijuid lava has 
evidently flowed in these ducts and chambers, and at last flowing 
oat has leit them 'empty with glared interior surfaces. In like 
manner torrents of lava have poured through caverns down the 
nwuntains to the sea, and flowing oat have left the innumerable 
caves, smooth and shining within, to !>« found all over the 
island. Now, when there are obstructions on the earth’s surface 
or meeting fl(»ws, this system of ducts is broken up, and frag¬ 
ments of lava arc carried along on the surface, piling up higher 
than the adjacent “pahoehoe,” like ice-packs in rivers, and 
sometimes rolling immense boulders twenty and thirty feet high, 
which now stand on the " aa ” with the drip glistening over 
them. This theory i* confirmed by the fact that " oa ” is always 
higher than the adjoining "pahoehoc,” and also by the fact, 
which I especially noticed in the flow of 1859, that wherever 
there are spaces m lava flows (kipukas), the old lava under 
the flow is found to be "pahochoe” under "pahoehoc” and 
"aa” under "aa,” 

While surveying the region I was extremely interested in the 
arrangement of the craters ; and now having determined the 
situation of more than fifty of them on Mauna Loa, Hualalai, 
and Mauna Kea, 1 have ascertained that there is a mcthcKl in 
their arrangement. They are not arranged relatively to the 
mountain on which they are situated, but relatively to the points 
of the compass-^ There seems to have been a series of nearly 
]iarallel fissures through which these craters have risen, in lines 
running from S. 40” E. to S. 60“ E. There are a few arranged 
in lines running N. 50’’ E. 

It has been remarked by Mr. W. T. Brigham that, while the 
general trend of the Hawaiian group and of the major axis 
of each island is N. 6cy^ W., there is no crater on the islands 
whose nu^or axis U parallel to this line. "On the contrary,” 
he continues, " a very interesting parallelism is observed among 
all the caretersi and invariably the longest diameter is north and 
south.” It would be more correct to-say that the major axes of 
the great craters are generally at riglit angles to the general axis 
of the group, f.r. about N. 30" E, Haleakala and the ancient 
Kipahulu caldera appear to take the other direction, but the 
statememt is certainly true of the great calderas of Kilauca and 
Mokuaweowco, which have other points of resemblance. 

"llms in both the liig^est walla are on the western side, and in 
both the action is working towards the south-west, as is indicated 
by the foct that the north-east craters are nearly filled up, while 
the deepest and active craters are in the south-west end of the 
caldem. 

It has been shown by Prof. Dana an<l other geologists that 
the principal mountain-ranges of the globe, as wdl as the main 
coast-lines and chains of islands, take the two directions just 
mentioned, ” which arc in general tangentitd to the Arctic and 
Antarctic circles.” ITnis it appears that the laws in accordance 
with which the volcanic forces are now operating in these islands 
are the same as those by which all the grand features of our 
world have been established, and ]>ossibly related to the laws of 
crystallisation which pervade the mineral kingdom j and thus we 
perottire a unity in the processes of the globe. 

In cfixnclusion, I would remark that to my mind the most 
))lausible theory to account for volcanic action is that of Mallet, 
that the contraction of the earth's crust continually going on 
under the power of gravitation causes as much internaf heat as 
would be required to cause a similar expansion. Prof. Dona 
has remarked that "the fact is well established that motion in 
the eajrth'ft rock# ha# been a powerful source of heal,” and that 
the anmial crushing of not over one-sixth of a cubic mile of 
roeka in the earth would cause all the volcanic phenomena of the 
world. This theory has the beauty of attributing oil these 
phefiottette to a .single cause, and of thus suggesting the thought 
of the one great Power above the inexplicable forces of 
giwtt(di«B^ who contiaue# all the forces of the universe. 


mMlSCM^S THERMTER 

inihrumant d^nds for iU action upon tile opening 
^ amialorii^cCa mimite volute Bourdon tune, which fbr tMn 
purpose is filled with expansive liquid and hermetically sealed. 


One end of the tube is fixed, knd tlW fie^ 
contact with the ^ort arm of h foVw, thp Jolig ^ whhA 
forms a rack jp^riug with a phfiism ^ 

The posiUon of the tube with regard to t^ shoit ia^ 

such that for ordinary purpose the dhdsmns on the dial asw 
equal, while for clinical use the sc^le ds an increeeiiif on^ k 
order that near blood-heat the diviftions become wider lo pCMtii 
of a fraction of a degree being read off accurately. 

I he success which these instrttn>*nt« meet with is owing prin^ 
cipally to their sensitiveness, accuracy, and nondikbHHy to 
broken. If they should meet with an accident they Can be easily 
repaired. 

'i'hc appellation " metallic” does not seem to be a happy one 
for these thermometers, as they are likely to be confeunwa with 
the nnsuccessfiil attempts Which have been ma^le to proddee 
instruments for similar purposes by means of bi-metaUlc famiiue. 
'J'lie defect.s of the latter are the e.\tremely small nfEw araii- 



able for the work of multiplying the small motion of the lamina*, 
and the liability to not return to precisely the same point after 
being subjected to extremes of temperature. In this latter 
respect there is a double security with the instrument which is 
the subject of this notice. The tube is in itself a very flexible 
spring, the motion of which docs not overreach the limits of 
perfect elasticity, and its position at any given lime is deter¬ 
mined by the volume of the liquid, which» of course, remains 
always a constant quantity whatever the volume l>e* A# 
the tube is absolutely full, U must of necessity always accommo¬ 
date itself to the volume and correctly indicate the temperature. 

As regards accuracy, we are informed that upwards of $00 
have already been tested at Kew—-we have ourselves seen the 
certificates of the last group of two doxen clinical ones, and 
they give the remarkable results of perfect accuracy at 66 per 
cent, of the points tested, and of no error greater than at 
any point on any one of the twenty-four themiometets. 


SetENrme SERIALS 

RtftdiconU dd ReaU hiituto Lombardo^ May XJ.—tOu the 
theory of waves, by Prof. E, Beltrami. The autto presenU 
some considerations wldcb place in a clearer li|^ the proCM 
by which F, Neumann deduces the laws of Fresnel firom the 
fundamental equations of elasticity. •‘^Dynamics of moving 
terns which preserve their mutual affinity^ by Prof. Cr Formal 

Rivistn SciefUifico’Inelu 39 HaU<t May 31.—MaxijOHim and wftt* 
tive humidity of the atmosphere, by Prof* Paofo Oiiitblii, 
Hygrometric tables of mean annual moisture, recordhd at thk'ty 
meteorological stations In various parts of Italy, ahow that thi 
average of maximum and reflattve humidity increase* ftmn north 
to semth, from elevated to lowdying stations^ and foam inland tb 
maritime districts.—On the pcwwtence of Uw maChenM^iod . 
figure of the earth throughotit the geological epoch*, and age the 
constitution of the terrestrial crust, by Praf* Akisdbatellfoeh;' A 
summary is given of M* M. Payees view* on tiiii Mfirieot 
pubfished in the C&mMH of the French Aeadmy (Ihsm 
2a and AprH 5, imf), the wtrthor condudfog' ^ . 

marical figure of the glohe, as tejnesontal % 
oceans, has not been pereepriMy modified' ly tlie,ge e i ) eBfoifd'‘' ' 
forces associated wUh the 0Dol*hg process*— 
magnetism of atetd it wariovs By 

k^osmthatatthete^^ i«ee 

of magnetic cHstribn^mih seed hmno 
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S&C/STIES Am ACADEMIES 

London 

l)llcto«eopictl Society, June 9.—Rev. I>r. Dai- 

S ; Rresident, in the chair.—Mr. G. F. Dowdeswell 

[bed a premratton of the microbe of rabies in the spinal 
cord of a ramd dog, which, he exhibited X 400.—rrof. 
F. JeHrey IMl exhibited a specimen (received from Prof. 
MclAtosh^ of a very young starfwh, in a stage so early 
as to show cleaidy the knobdike portions of the Inrt'al 
organ. Prof. McIntosh has been giving some of his know- 
ledf^ and akUl to fiahing observations, which had been ren¬ 
dered possible by the facilities a Horded by an enlightened 
Fishery Board in ^^cotUnd.—Mr. F. K. Cheshire exhibited a 
devioe for the better exammation of Bacteria in culture tubes, 
the cylindrical form of the tidjc so iiistorting the appearance of 
the contents that it was almost impossible to make any observa¬ 
tions upon them onder the mlcroscoj>e. The first plan adopted 
was that of pUclng the tube in a trough of water and then 
looking at it through the front of the trough. This was found 
to diminish the aberration verj’ much, but it diil not get rid of it 
ftlti 3 (gether, and was, therefore, otdy available undt‘r very low 
powers. Water having a refractive index of about 1 '333 and 
alcohol of about i’374. by adding water to alcohol a mixture 
having a refractive index of anything between the two could be 
obtained according to the proportions used. Gelatine has a 
refractive index rather higher than that of water, and the inter¬ 
position of a cylinder of glass added something to this. 'I'he 
trough which he enijdoyocT had a front of rather thin glass, the 
bottom being sloped in such a way as to cause a tube placed in 
the trough to lie always near to the front. The tube to be exa¬ 
mined was placed in the trough with some water, and then alcohol 
w’a.s added until the proper density was arrived at, and by this 
meann it was quite possible to use a i-inch objective effectively. 
—Prof. Bell, at the rc(piest of the President, gave an account of 
what he regarded a^ the most extraordinaiy biological fact 
brought to light during the last twenty five yeaifi—that of a third 
oye at the top of the head of certain lusards.—“Mr. thisp culled 
attewtian'to a new Inni]) for the microscope which had been sent 
for wdtihilion by Mr. Cuitis, and which was so cheap and 
aimpie that it seemed likely to l>ecome the lamji of the future. 
It WHS founded on the lamp originally devised by Mr. Nelson,— 
Mr. A. Brachet’s communication suggesting the use of « hyper- 
Iwilic Jens for the ficM-lens of the eye-piecc was read, Mr, 
Bracket claimed that thereby the diaphragms in the eye-piecc 
amd objective could be dispensed with, and the image much im¬ 
proved.—Dr. Crookshank read a paper on photo‘micrography, 
which *»s illuotrated by the exhibuion of a large nuniUcr of 
prints, &c. Mr. Glaishcr, President of the Photo- 

graplilc SoC^w, «%i 4 die had examined Dr, CrookshankN 
exhibiu, mid thought they were certainly vety beautiful produc¬ 
tions, He had for many years taken a ^reat interest in the sub¬ 
ject of photography, and had looked to it with hojies which had 
ITfcen more nearly fulfilled than ever before by the specimens 
Wore thorn, He had heard the paper with great pleasure, and 
could only expreax his admiration of it, believing as he did that 
it held out great promise for the future.—Mr. F. Knock exhi¬ 
bited •kejtches of some of his slides, the various parts being 
nurtibered and named and accompanied by a short explanation. 
It ift Intended to issue sketches of all the mouth organs of British 
J'Mjes apd other interesting insects. 

' Minendoifical Society, June 2a.—Mr. L. Fletcher, Presi¬ 
dent, fo the diair.-^Mr. Andrew Taylor was elected a Member. 

foQowinili;x)ap4irs were read C. O. Trechmaine, Ph.D., 
on baryta foom Addiewell, West Calder, N.B.—Prof.Fk Kinch, 
on |)Ai!KerHe.^F. H, Butler, M.A., on d«fr^mte.-~R. H. 

FortugftI; and on apatitefrotn Cornwall. 
It. ST^lon (vlfltot) eSdbited a very large Tolled crystal 
topoa llwwiiaaia.'^rSeve^ foterestiog spechnotw were tc- 
eNhiMttid-by the^l^reoideut, Mr. Rudter, andortherB. 

Parw 
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M. G. Darlioux. The requite hitherto arrived at in the .study 
of tninima surfaces lead naturally to the inquiiy Irere instituted 
regarding the determination of all minima afgelnraic surfaces 
contained in a given algebraic curve, or, more generally, to 
determine all the minima algebraic surfaces inscribed in a given 
algebraic curve,—On the subject of certain circumstances pre¬ 
sented by the movement of the hydro-cxiraclor, by M. de 
Jonquieres. The author deaU with the normal case (omitted 
by Poinsot), in which the movement of precession is compli¬ 
cated and rendered irregular by movements of nutation.—On a 
procesh by means of which the oscillations of an absolutely free 
pendulum may be mechanically counted, by M. "M. Deprea. The 
principle is denci ibed of an apparatus not yet constructed, which 
IS intended to record the number of vibrations without exer¬ 
cising any mechanical influence on the pendulum. Without 
this condition the results would be worthless, as the vibrations, 
instead of l>cing effected under the influence of gravitation alone, 
would be affected by the action of a force of unknown magni¬ 
tude. I’he problem is solved by the aid of optics, light being 
the only agent which exercises no mechanical action on the bodies 
exposed to its influence,—-On the persistence of voluntary move¬ 
ments in bony fiahes after removal of the cerebral lobes, by M, 
Vulpian. The author's experiments with carp fully confirm 
Steiner's recent conclusions regarding the persistence of the 
voluntary movements in fishes thus operated upon. They also 
show that the faculty of sight is unaffected by the operation, as 
already proved by the author in 1864.—On the normal metro¬ 
nome. by M. Saint-Saens. Owing to the defective character of 
this instrument, it is found to oe of little practical service 
tft musicians. Hence the Academy is urged to supply a 
normal metronome mathematically regulated which, ixifore 
being issued to the public, should be tested and stamped like 
all diapasons, weights, and measures, The matter was referred 
by the President to l)ie Section for Mechanics and Physics.—On 
llie extension of a theorem of Clebsch relating to curves of the 
fourth degree, by Prof. Sylvester.—A fresh series of experiments 
».>n the auiomatic action of the regulating apparatus constructed 
at the Aubois sluic.', by M. A. tie Coligny.—On the fluorescence 
formerly attributed to yttria, by M, Lecoq de Boisbaudran. 
By recognising the complex character of yttria and announcing 
the existence of new elements characterised by fluorescent bands 
at first attrilmted to yttria (NATURE, June 1 7, pp. 160-62), the 
author considers that Mr, Crookes has implicitly adopted the 
opinion always held by him regarding llm true character of these 
banfts. But from the fresh experiments here described it is 
pointed out that further interesting studies will have to be made 
m order thoroughly to elucidate the subject,—Remarks accom¬ 
panying the presentation of a work entitled ** Cosmogonic Hypo¬ 
theses : an Inquiry into the Modem Scientific Theories cm the 
Origin of Worlds, with a Translation of Kant's ‘Theory of the 
Heavens/ " by M, Wolf. In writing this work the author's 
object has been to show that the llieory of Laplace, completed 
by the labours of M. Roche and other savanfs^ still answers best 
to the conditions required of a cosmogonic hypothesis. He 
claims to have met all the objections urged against it, and 
especially that of M. Faye regarding the pretended necessity of 
a retrograde rotation of the planets.—Report on M, Potncard’s 
memoir entitled “Influence of the Momi and Sun on the 
Northern Trade-Winds,” by the Commissioners, MM. d'Abbadie 
and Mascart. "With certain reservations this memoir i.s re¬ 
commended to the favourable consideration of the Academy. 
It shows that there is some truth in the popular opinion Teapect- 
iri" the influence of the moon on the weather, but that this 
influence should be referred not to the new, but to the waning 
phases of the moon, while account should also be taken of the 
antagonistic influence of the sun.—Action of an electric current 
on anhydrous hydrofluoric acid, by M. H. Moiasan.—On the 
flow of gases in the case of a permanent by M. Hugorriot. 

It is sdiown that M. Hirn’s experiments in no way contradict 
either the kinetic theory or the laws of hydrodynamics, and, so 
far from refuting, actually confirm the well-known fotnmla of 
Weisbach or Zeuner.—On the condensation of vapours, by M. 
P. Duhem.—On the coefficient of self-induction in the Gramme 
machine (three illustrations), by M. Ledfi/boer.—On the spectra 
of didymium and samarium, by M. Eng. Demarfay. Borne 
fresh results are described, w^hich the author has obtained from 
the study of the photogriqihed absorption-spectra cf various pro¬ 
duct} 01 the fractionation of didymintn and samarium.—On a 
new double io<Bde of copper and ammonia, hy M. A. Soglier. 
The proewsK is eoplftloed by which the author has dbtabed this 
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—^On the synthesis of an inactive terpilenol, by MM. G. 
Boocbaidat and J. Lafont.—Action of anhydrous h.iryla on 
metfaylic alcohol, by M, de Forcrand. From the author’s t%- 
perimenU it follows that whenever the aohUionof baryta takes 
place in methylic alcohol in the presence of a trace of water, 
which it is very difficult to avoid, the resulting compound should 
be CjH^OjiBaO.H.Oa.—Action of heat on the acetones, by MM. 
P. Barber and h. Roux. The paper deals futtv with the mode 
of decomposition which these substances undergo wlren sub¬ 
jected to the influence of red heat.—Decomposition of pilo¬ 
carpine, by MM. E. Hardy and O. Calmcls.—Researches on 
the development of beetroot, by M, Aime Girard, Here the 
author studies more especially the ta]3-root and radicutes, con¬ 
cluding that the saccharine matter is formed, not in the under¬ 
ground, but exclusively in the overground parts of the plant.— 
On the functions of the ovoid gland, of Tiedemann’s bodies, and 
Fob’s vesicles in the Asteridas, by M. Cu^not.—On the con¬ 
junctions of the ciliated Infu.soritT {Colpidium i‘oipo{ia^ Fara- 
mfcium aw/fia, and FuploUs patella)^ by M. E. Maupas.—On 
the classification of the Thalinceie and some other groups of 
Ascidians, by M. F. Lahille.—Note on the Amphiste^ina iif 
Porto Grande, St. Vincent Island, by M. de Folin.—On the 
functions of the cephalic fossettes in the Nemerta;, by M, 
Remy Saint-I-oup.—Researches relative to the influence of the 
nerves on the production of lymph, by M. Serge Dewachew.—- 
On the anatomic constitution of the Ascidians attached to the 
rare American plant Heliamphora ntUons^ Benth., By M. Ed. 
Heckel.—On tne presence of a line of erratic boulders stranded 
on the coast of Normandy, by M. Ch. lain.—On the erup¬ 
tion of Etna during the months of May and June, by M. H, 
Silvestri. The discharge during twenty days of activity has 
been approximately estimated at 66,cxx),ooo cubic melrea* 

Berlin 

Physiological Society, May 38.—Dr. Virchow made 
a report of his investigations into the capillaries of the 
vitreous body and their environment. The vitreous body, 
which must no longer he regarded as a tissue, but as an 
organ, showed different structural relations among the dib 
ferent groups of animals, and, in the case of fishes and the 
frog, was distinguished by its strong bounding cuticle, on which 
the capillaries formed an object of interesting examination, in 
regard to the structure of the capillaries the speaker had come 
to the conviction that they consisted of a fundamental membrane 
which was occupied with cells. The environment of the capil¬ 
laries formed lymph-spaces, which had not yet, however, mani¬ 
fested themselves as standing in continuous connection with one 
another. On the cuticles inclosing the lymph-spaces lay cells 
displaying a great multiplicity in form and arrangement among 
the different kinds that had been examined,—Prof, Munk 
attacked the position taken up at the last sitting of the Society 
by Prof. Christiani respecting the possibility of seeing after 
excision of the greater brain. He challenged his opponent to 
show to the Society or the Association of Naturalists for this 
year a rabbit that was able to see after the removal of the greater 
brain.—Dr. Benda exhibited a series of preparations of the 
central nervous system which were coloured in accordance with 
the hsetnatoxyline method as modified by him. There were in 
par^cular thiee advantages distinguishing his hsrmatoxyline 
coloorlsg from that of Weigert’s .• (i) the axial cylinders 
0/ the nerve fibres in the brain came out more dis* 
tinctly, and their connection with the ganglia cells was 
directly demonstrated. (2) The structure of the ganglia 
came out more distinctly. In the case of those ganglia which 
remtined clear after the hnmatoxyline colouring, there ap¬ 
peared with great constancy in the fibrous framework, dark 
con^eretiona, which might perhaps be interpreted os a special 
atruetnre, the speaker was not yet prepared to decisively 

maintain th$t assumption as fact (3) With still more reserva* 
tkitt wmdd bo pt«sent the third result, which cams |o Ijgbt s 
pMcnlbr of the medullary sheath. On the brsnsverse 
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scribed more miouteiy his metim ofi 'proeppWwig'; '■pawwwgy 
with picrin acid, washing out ieith alcDhdt^-myml pafal^ 
treating with a sulphate of iron, colouring wim 
washing oat with solurioh of hlotn dr wwh a ^Ihteo Xh 

conclusion Dr. Benda gave a theorir Of hsematOkyUne colawnn^ 
which ranged itself close In order with the coh>ttrl% with legWOim 
customary in technics. In both cases the eoHOttirog^niatt^WAS 
applied os lac, the tissue beii^ first saturated the momant^ 
and then impregnated with the colouring'-inaUei:» whiclr wrm^ 
in the tissue lacs insoluble in water and alcohoti aod.Miy m 
part capable of being resolved through washing with Ihe 
mordants or with acids. Or the colouring-matjer ibight be used 
in the way of ink, which formed precipitates wilb the tissues. 
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GEOLOGY OF TUEfCESTAN^ 

n. 

Turkestan; ^ Geological and Orographical Description 
based upon Data collected during the Journeys of 1874 
to 1880* By J, V. Moushketoff. Pp, 714, With Map 
and Engravings, Russian, (St, Petersburg, 1886.) 

HE view taken by M. Moushketoff and other modern 
explorers of the region, as to the Aral-Caspian 
basin having consisted of several large lakes, or rather 
seas, connected together by outlets, is, in our opinion, the 
only one which can adequately explain the ulterior 
changes undergone by the basin during historical time ; 
and it is also fully in accordance with the orographical 
condguration of the region. 'Phese outlets have gradually 
dried up, and it is probable that the Aibughir and the 
Balkhan outlets both existed during the historical period. 

The basin of the Aral and Sary-kamysh was long main¬ 
tained by the inflow of water received by the Amu and 
the Sir. There may have been a period when both 
joined together before entering the great lake ; but later 
on, the Amu entered the Sary-kamysh, or western part of 
the double lake ; while the Sir flowed into its eastern or 
Aral part. As the Amu, undermining the Sultan-uiz-dagh 
hills, gradually moved further east, and finally, finding 
its way through this range, began to flow into the Aral, 
the Sary-kamysh lakes, deprived of its water, dried up 
much more rapidly. The Aral basin, in the meantime, 
may have increased in size. 

As to the Uzboy, which was considered by the earlier 
explorers as a former bed of the Amu-daria, M. Moush- 
ketoff, in accordance with the majority of the more recent 
explorers, considers it a marine outlet which connected 
both the great lakes ; and the absolute want of any river- 
deposits and the wide extension of Caspian shells up the 
Uzboy serve to confirm this view. The drying up of the 
Aral goes on now very rapidly. The disappearance of 
the Aibughir gulf ; the conversion of the Sary-cheganak 
gulf into a mere lake ; as also that of the Kaniyshly- 
bash, which the Kirghizes remember to have been con¬ 
nect^ with Lake Aral ; together with the numerous facts 
mentioned by MM. Severtzoff, Borschoff, Meyendorf, 
Maksheeff, arid Schultz, are well known. The obser¬ 
vations of MM. Kaulbars and Dorandt furnish most 
valuable data of the same kind for other lakes of the 
region ; the Sary-kamysh, now 50 feet below the level-of 
the Caspian, covered a surface of no less than 4400 square 
miles. And we may add that these facts are not iso¬ 
lated ones, but that the same rapid drying up Is going on 
throughout Western Asia: it is the characteristic of the 
geological epoch in which we now live. 

Many most interesting pages are devoted by M. 
Mou^ketojET to wind-agencies and to moving sands. 
His observations on dunes and analogous sand-hills, 
acoompantad by several drawings, will assuredly be most 
wdcoime to geologists. M. Moushketoff distinguishes 
between two different kinds of sand-hills; the dunes, 
arisbig on the sh^es of lakes, and the harkkans. Wind 
' CptakMtdl ftoM p. np. 
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is a powerful agency in the fomation of both. Recent 
meteorological observations have shown that north and 
north-east winds are much more prevalent than any 
others in the Turan region. On the lower Amu-daria 
and at Tashkwd they are from 50 to 60 per cent. As to 
the rains they are so scanty that throughout the year their 
aggregate amount hardly reaches 69 millimetres at Petro- 
Alexandrovsk, and 73 at Nukus. The evaporation, as 
appears from M. Stelling's work, is exceedingly great. 
Thus, while at Kishineff, for instance, the annual evapora¬ 
tion exceeds the annual amount of rain by only one-fifth, 
it is five times greater than the amount of rain at Astra¬ 
khan, three times greater at Tashkend, twenty-seven 
times at Nukus, and thirty-six times at Petro-Alexan- 
drovsk. The yearly amount of rain being represented by 
a column 69 millimetres high at Petro-Aiexandrovsk, the 
evaporation i.s so great that a column of water 3320 milli¬ 
metres high would be evaporated every year; at Nukus 
the respective figures are 71 and 1928 millimetres. These 
climatic conditions would suffice, in M. Moushketoff's 
opinion, to explain the geographical distribution of the 
moving sands which appear more especially to the south 
of Lake Aral. 

Now, among these moving sands two different kinds 
of moving hills should be distinguished; the dunes 
and the barkhans. The former are indebted for their 
origin to the combined action of water and wind ; they 
are disposed in long waves along the shores of the lakes 
or rivers—“these last (the river-dunes) being local and 
never reaching more than 10 or 15 feet in height. The 
marine dunes, attaining as much as 50 feet—not more— 
have lengths reaching to about 700 yards. They arose in 
consequence of the retiring of the Aral Sea and the pre¬ 
vailing winds. These dunes have the most varied 
directions, according to the local direction of the former 
shoreline. 

A.S to the barkhans they are indebted for their origin 
to the agency of the wind alone. They can arise only 
under certain climatic conditions, and may appear cover¬ 
ing any geological formation, like the moving sands o 
the Hi River, which are due to the destruction of massive 
crystalline rocks, or the sands of the Sahara, which are a 
result of the disintegration of basaltic rocks. Their outer 
shape is quite characteristic, being always that of a 
crescent, or, to use Middendorff’s comparison, it resembles 
the hoof of a horse. Sometimes two, three, or four 
barkhans are connected together, and then they appear 
like a succession of crescent-shaped conical hills, con¬ 
nected by their respective horns. Their height is usually 
from 30 to 40 feet; there are, however, much smaller 
ones, and a few reach as much as So and even roo feet. 
The sand of which they consist varies according to the 
nature of the rocks to whose disintegration they are due ; 
the angles of inclination of their slopes also vary between 
30* and 40® on the side turned to the wind, and between 
6® and 16* on the opposite side. 

On the whole, on seeing these hills, one would 
refuse, according to M. Moushketoff, to recognise in 
them a formation due to the sole agency of the wind, but 
one must witness a storm in the desert to recognise its 
full force. Still, during « very strong storm, M. Moush¬ 
ketoff did not see the wind moving particles of sand more, 
than 1 to 2 millimetres In diameter, 
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We should very much like to go further into an' analysis 
of the interesting observations on the loess, scattered 
through M. MoushketofTs ** Turkestan ; but can only 
mention that the loess which is widely spread over the 
region, both on the outskirts of the Tian-Shan and in the 
neighbouring lowlanj^s, is always accompanied by what 
the author describes ds a “ conglomerate,” and which is 
most probably some kind of more or less modified glacial 
deposit. Both are inseparable, and the loess invariably 
covers the " conglomerate ” when they are met together. 
Of course, the loess extends further in the lowlands, and 
the “ conglomerate ” in the hilly tracts. Sometimes there 
are layers of loess amidst the “ conglomerate.'^^ As to the 
loess itself, although mostly quite typical, it sometimes 
appears stratified to a certain extent ; but it does not 
differ at all from the unstratified loess. M. Moushketoff 
accepts Richthofen’s theory as to the eolic origin of loess; 
but he does not deny that water spreading over a wide 
surface at the issue of small depressions of the ground, 
gives the same typical loess as that which may be con¬ 
sidered eolic in its origin. 

We ought to notice also a special question discussed 
at length by M. Moushketoff, namely, his thorough re¬ 
searches, made in company with Prof. Beck, on the 
nephrite (jade) of which the stone on the grave of Timur 
at Samarkand is made, as to its chemical composition, 
micro-structure (represented on a coloured plate), and 
also the different places where nephrite is found through¬ 
out the world. But we must merely commend these 
interesting researches to the attention of mineralogists. 

As may be seen from the foregoing notice, the work of 
M, Moushketoff is an acquisition of the first importance 
for all those interested in tlie geography and geology of 
Turkestan. The chapters containing the descriptive part 
of the work will be, for a long lime to come, an especially 
valuable source of varied and reliable information. 

P, K. 


CHEMISTRY FOR THE GOLD-FIELDS 
Chimistry for the Gold-Fields : including Lectures on the 
Non-Metal lie Elcmenis^ Metallurgy^ and the Testing 
anti Assaying of Metals^ Metallic Ores^ and other 
Minerals^ by the Jesl-tube^ the Blow-pipe^ and the 
Crucible. By James G, Black, M.A., D.Sc., Professor 
of Chemistry, Metallurgy, and Assaying in the Univer¬ 
sity of Otago, and Otago School of Mines. 8vo, pp. 
569. (Dunedin, 1885.) 

'T'HE title ** Chemistry for the Gold-Fields ” the author 
^ justifies by stating in his preface that in writing this 
book he had three objects in view ;— 

“ First—To put into the hands of miners and prospcc- 
tats a guide to enable them to identify, by simple tests 
and cheap appliances, the valuable ores when they find 
them. 

“ Second.—To provide a manual in chemistry, mctal- 
lur^y, analysis, and assaying for the ' Schools of Mines' 
which are now being established on the gold-fields of the 
colony. 

** Third.--To provide for his own students in the 
chemistry^ metallurgy, and assaying classes in the Uni¬ 
versity « Otago, a text-book in these subjects introduc¬ 
tory to the larger treatises ” 

The book includes an elementary treatise on the che¬ 
mistry of the various elements, and on this portion of the 


book it is scarcely necessary to dwell, as it is claimed 
that ^*che feature of the book” is to deal with such 
subjects as have a direct reference to the mineral re^ 
sources” of N ew Zealand, and the extraction Of the metals 
from their ores.” We propose, therefore, to confine our 
remarks to that portion of the work which relates more 
especially to the detection of minerals, the methods for 
assaying them, and their metallurgical treatment. The 
ores of each metal are described, their chief physical 
characteristics being stated, as well as the ordinary blow¬ 
pipe tests, and this latter portion of the subject is made 
more usef^ul by an appendix on the use of the blow-pipe 
by A. Montgomery, M.A., the brevity of which is greatly 
to be regretted. 

To the metallurgy of zinc the author devotes little 
more than three pages, nearly half of which is devoted to 
the abandoned English crucible process. The Belgian 
process is briefly described, and in half-a-dozen lines the 
Silesian process is touched upon. With Regard to this 
latter description the author remarks that “ various modi¬ 
fications of this process have now, it is said, been adopted 
in many of the larger smelting works," This remark could 
with justice have been appended to many of the descrip¬ 
tions of other processes given by the author. In the metal- 
lurg>' of lead the use of iron for the decomposition of the 
silicate is not mentioned, and the description of lead- 
refining is very incomplete, as also is that of the process 
for the de-silverisation of lead by the aid of zinc ; the use 
of steam for the de-zinc ideation of the lead is not given. 
In the description of the Welsh process of copper smelt¬ 
ing the coarse metal slag is stated to be a ferric silicate- 
ferric silicates are, as such, rarely, if ever, produced in 
metallurgical processes. In describing the refining of 
copper the author gives equations to show that the reduc¬ 
tion of the cuprous oxide on poling is due to the products 
of the dry distillation of the green wood employed ; the 
action of the anthracite spread over the molten metal 
is not referred to. The electrolytic refining of copper is 
not mentioned, and electrolytic processes generally, which 
would be so important in a country like New Zealaiid, 
are ignored. 

In describing the Ziervogcl process the author remarks, 
p. 344: “ When copper pyrites containing silver is roasted, 
under certain conditions, the iron and copper may be con¬ 
verted into insoluble oxides, while the silver is converted 
into sulphate of silver which dissolves in water. The 
presence of mercury promotes this reaction,” This at 
least suggests that mercury should be charged into the 
roasting furnace. Again, p. 348, ZiervogeVs “ process is 
now carried on on a large scale at Freiberg, in Saxony," 
the fact being that it has long been abandoned there, 
except as a very minor incident of a portion of the pirO’* 
cess. The process of pan-amalgamation, as described by 
the author, is inaccurate. In describing the methods em¬ 
ployed for the production of steel, the Siemens " ore and 
pig ” process is not mentioned, and the basic Bessemer 
process is only referred to by the sentence : ** By a went 
invention, however, whereby the converter is partly lined 
with lime, it is said that sulphur and phosphorus m alsp 
removed in the Bessemer process.” 

The author suggests rapid process for distinguish¬ 
ing galena from rinc Wende, grey antimony ore, and tfw 
otW mineral sulphides for which it is aometimes mi^ 
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which involves solution, evaporation, &c., for 
IttM BUlphatCf filtration, and submitting the solution to 
oirdtuary^ checiiical tests. This is surely not a method 
adapted to dw use of miners and prospectors.” 

With regard to assaying, in the case of copper ores not 
one of the ordinary methods of assay is given, and the 
ordinary method for assaying silver ores hnds a place in 
an addendum to the volume. The whole book affords 
additional evidence of the prevalence of the belief in the 
MlaCy that a chemist must of necessity be acquainted 
with a subject so dependent on his own, yet so widely 
differing from It, as metallurgy. 

OUR BOOK SHELF 

Microbes^ Fermmts^ and Moulds. By E. L. Trouessart. 
“International Scientific Series.” (London: Kegan 
Paul, Trench, and Co., i886.) 

This book, which aims at the instruction in microbes not 
so much of the medical and scientific as of the general 
public, is a fairly accurate exposition of the present state 
of our knowledge of the morphological and physiological 
characters of moulds and bacteria. 

The chapters on fungi and moulds, of the various ferments 
and yeasts, and their chemistry, are the best parts of the 
book. Those on bacteria, septic and pathogenic, are 
less commendable, since they contain a good many dog¬ 
matic statements not accepted by bacteriologists. The 
chapter on laboratory research and culture of microbes is 
imperfect in its account of the now generally employed 
methods of cultivation on solid nutritive media. 

One of the most conspicuous deficiencies of the book in 
the eyes of the scientific reader is the one-sided account 
given by the author of many of the discoveries made in 
bacteriology, since the works of French authors form as 
it were the basis of the author’s account. It is certainly a 
novel proposition that “ the science of microbes is essen¬ 
tially a French science.” 

The book is well illustrated, and written in a clear and 
concise manner. 


LETTERS TO THE EDITOR 

\Thi Editor dm not hold himself responsible for opinions ex- 
prgssed by his correspondents. Neither can he unda^take to 
return ^ or to correspond 7 vith the writers of rejected manu- 
scripts. No notice is taken of anonymous communications. 

[ The Editor urgently reguesis correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible othemvise to insure the appearance even 
of communications containing interestifig and novel facts.] 

Luminous Clouds 

The clouds desenbed by D. J. Rowan, on p. 192 in your 
issue of the ist inst., seem to have been of the same kind as 
were described in several letters in Nature last summer ; they 
were seen by myself in liavaria. I saw these extraordinary 
clouds again this year, on the 28th of M^, at Freshwater 
Bayi hie of Wight, and on the 23rd of June at Bideford. 
They were seen by A. C. Dixon at Sunderland on the and, 3rd, 
13th, i6th, I2na, and 23rd of June, and on the latter 
date were very striking. A description of them on the same 
date, written by Greenhow, appeared in the Ntntfcaslle 
ChrotfieUf as seen near Earsdon in Northumberland, erroneously 
deacribmg them as a kind of aurora. On that night the display 
at ^tdeford wft> comparatively slight; at 10. rS p.tn, the upper 
limit of the clouds distinctly visible was five-eighths of the way 
from the horlaon to y Andromodm, and I presume that that was 
the limit to which the sun was shining upon them ; though with 
field^lawes I could see them very faintly rather higher up. 

I ne^er »aw them before last summer, and they are quite 
dUferent from the iridescent douds that have created such 
felMst the last two wlatera, reieiDbling them cmly m their 


height and brilliancy. If they require .1 name I hope the word 
borealest os proposed by Mr, Kowan« wiU not be adopted ; for 
they appear in the north only because the sun lies in that direc¬ 
tion, and if they occurred at any other time of the year, or in 
any place much further south than this country, their direction 
would necessarily be different. On all the occasions which I 
have seen these clouds they have exhibited a very fine structure 
like cirrus. The colours of the clouds ap{>ear to be due to the 
same cause as the colours of the sky, for they generally cone- 
spond with these at similar altitudes, the upper visible portion 
of the sheet of clouds being green or bluish, and the lower por¬ 
tion a dull yellow, becoming more orange towards the horieon. 

Sunderland, July 8 T. W. BACKHOUSE 

Re ItnmiBCh'a Thermometer 

In your article, p. 234, referring to this pretty little instru¬ 
ment, you refer to the appellation " metallic" as not a happy 
one in describing it. This T pointed out to the maker some 
time ago, and termed it an avitreous thermometer, OM gloss 
plays no part in its construction beyond that of a protector to the 
dial. The certificates of verification are printed with the inatru- 
meiit so designated, and probably the erroneous term will soon 
drop out of use. 1 must also crave permission to correct a mis¬ 
print in yom* correspondent's statement with regard to the 
number of avitreous thermometers verified here up to the present 
elate : for 500 read 300. G. M. 

Superintendent Kew Observatory 

Kew Observatory, July 10 

Kirby and Spence’s ''Introduction to Entomology” 

With reference to a just complaint made by “ R. M.” in his 
article contained in Nature for July i (p. 190) al>out the want 
of got)d indexes to books, and specially to the early editions of 
Kirby and .Spence’s “Introduction to Entomology,” may I 
venture to inform him that should an index to the fatter hook 
be desired by “ K, M,” or any other reader of NATURE, they 
have only to apply to “E. K. J.,” Camerton Court, Bath, to 
obtain one gratif. 1 founil the book so j>crfccily useless for 
want of one, that I made one some years ago, a copy of which 
was accepted by the British Museum authoiities, and is now 
included in their Catalogue. I have a good many copies on 
hand, which 1 am always glud to give away on application. 

E. ll. JaKrett 

II, Holies Street, London, W., July 8 


ON VARIATIONS OF THE CLIMATE IN THE 
COURSE OF TIME^ 

II. 

I F such a periodical variation in* the climate docs take 
place, we should be able to trace it in the older forma¬ 
tions, as wc cannot assume that it first began to operate 
in the most recent geological age. We must, therefore, 
try to discover if sucji variation can be traced in the 
earlier times. 

During the melting of the Norwegian inland ice it left 
here and there moraines, and on the map drawn by 
Kjerulf they are seen to stretch in lines more or less con¬ 
tinuously across large parts of Southern Norway. On 
both sides of the Chrisuania fjord the outside litres, the so- 
called “ Racrstretch like gigantic ramparts from Moss 
and Horten south-east and south-west many miles wide 
through Smaalenene and far into Sweden, ami, on the other 
side of the fjord, through the province of Jarlsberg and 
Laurvig to JomfniUind outside Kragerd. And behind this 
outside line of moraines others follow in more or less 
broken but distinct continuity, one behind the other, 
through all Southern Norway. These lines show that the 

* The f jilowing ti ti short abjiiract fro:ii various pnp^, vi*.: ’ EfiSfty on 
the ImmiKTution of the Norwegian Flora dwnng Altcrdtflinfi Rainy and l>»y 
PeHodn ” (Christiania, 187&). '* Ifie 'rhrorie der wiuchiielnden k^mtinantalen 

und iiwuUren KlimiUft/' in Hn»lcr’t BotoKUche yakrbOcker. 'xx. 
jBBi). “ Ueber WechwllaMruna and deren mutroassUche Kedeutung fDir dw 
Eeiireohnunc der Gaoloaie uno fUr die Lohre vho der VerUnderung dor 
Artew," in BiohgischeS Cemiralblaft.ili. (^Erlamn, i83j). ‘‘Uobor die 
wahrscheinhche iJiraaohc dw jp<jriodi«chen Veranderuaa«n >« Siftriw der 
M««nMur&{nungen ” /,<?, iv. (K^laag^i Continued from p a»?. 
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ce did not recede gradually^ because it would not then 
have left behind such great ramparts, but the sand and the 
gravel would have been spread more evenly. During the 
melting, howevtir, its edge remained at times stationary, 
or advanced perhaps a little. At each such event a row 
of moraines was forrped, and as the same are found in 
large tracts of the ecnmtry, they cannot be attributed to 
local circumstances, but we have to assume that periodical 
variations of climaU were the cause of the manner in 
which the ice receded. 

We found in the peat-bogs alternately layers of different 
kinds, peat alternating with remains of forests several 
times, and wc saw how this was easiest explained by 
periods of change in the climate. But these alternating 
laycm are not peculiar to the peat alone, but foi^nd in all 
stratified formations, loose as well as solid, wither de¬ 
posited in fresh or salt water, or on land, in all the strata 
from the Laurentian gneiss to the loose deposits of the 
present age. Take a geological structure from any age, 
alternating layers will be found everywhere. Sand alter¬ 
nates with gravel, sandstone with conglomerate, clay 
with sand, slate with sand or sandstone, marl with clay, 
chalk with marl, and so on. The layers vary in thickness, 
from .several yards to less than an inch. 

The solid rock withers away by the action of air and 
water in heat and cold; it partly crumbles away mech¬ 
anically and partly changes chemically. The products 
of the erosion arc carried by wind or running water as 
dust, in dissolved or original state, and deposited in places i 
more or less remote from those where they were produced, j 
The foaming mountain stream often carries great stones 
in its tourse, and the softer the wind and the weaker the j 
current the finer is the matter deposited. When the 
current becomes weak the gravel sinks first, then the sand, 
then the clay, and, finally, the chemically-dissolved lime 
by the animal life in the water. When we, therefore, have ' 
a change of beds of different composition through all I 
geological ages, as those mentioned above, it must be due i 
to the circumstance that the speed of the depositing j 
stream was always varying—now increasing, now de- j 
creasing. 

The Challenger Expedition has taught us that all the 
stratified rocks which geologists hitherto have known 
must have been formed comparatively near the shore, even 
if deep-sea formations. They are all of quite a different 
nature from the strata in the abysses of the great oceans. 
From this it follows that the variations in the rainfall might 
have had some influence on the nature of the strata in 
the known geological formations, since they were formed 
comparatively near land and arc the result of the erosion 
of the solid rock. A weak river is unable to carry debris 
far out to sea, but a strong one is capable of supplying 
the sea-currents with deposits over great areas. When, 
therefore, the rivers alternately increased and decreased, 
the sand, clay, and gravel were carried now a greater, now 
a less distance, into the sea, and thereby the variations of 
the layers were produced. 

It is, however, not the intention to assert that all alter¬ 
nations of layers are due to that long climatic period. 
When the stratification goes on quickly, and the supply of 
matter is plentiful, rapid local changes may produce an 
alternation of strata. In the Norwegian marl-clay, 
formed during the melting of the inland ice, alternating 
thin layers of sand and clay are found, varying in colour, 
sometimes only a quarter of an inch in thickness or even 
less. These variations must be ascribed to changes 
difring brief spaces of time, and cannot be referred to 
the long climatic periods. But, of course, such layers 
are only formed in the immediate vicinity of the coast, 
and during the constant advance and retrogression of the 
latter, which may be traced through all geological ages, 
such shore-formations were most exposed to aeatruction. 
They were fr«qv»ent}y lifted above the sea, and were more 
•exposed to the destructive agencies—air and currents— 


— -‘-r—^ 

than those forntied in deeper waters further' front the 
shore. For this reason these quickly-fotmCd layerit 
at all times been more exposed than others to destruc¬ 
tion, and we must, for that reason, conclude that most 
of the beds which constitute the geological stratified 
deposits were formed somewhat further from the shote, 
and that, consequently, the time of their formatibn was 
longer. From the thickness of the layer alone it is im- 
i possible to form an idea of the time it has taken to form, 

; oecausc in the time a layer in one place upwards of several 
I yards in thickness has been forming, only an inch has 
formed in another, whilst in a third place in the same 
time the formation has ceased, or older layers even carried 
away. But we have a means whereby we may ascertain 
the time it has taken to form a layer, viz. the study of the 
remains of the flora and fauna found in the same. The 
most frequent species have, ceteris paribus, the most 
chance of being preserved. When, therefore, we fimd 
that fossils, as is often the case, vary from stratum to 
stratum, we must assume that this proves that great 
changes took place In the fauna and the flora during the 
formation of each stratum. What was stated above with 
regard to the variations in the peat-bpgs of remains of 
plants from layer to layer snajf be applied to variations of 
strata through all ages. The examination of the fossilb 
in the strata teach us respect for Time. The fossils var> 
quickly even in strata of small thickness. In one stratum 
we find remains of distinct animals and plants, and in 
the one above—although., perhaps, only an inch above it 
—we find others quite different. A thin stratum of a 
couple of inches is sometimes distinguished by peculiar 
animals and plants, so that the stratum may be recognised 
over large areas by the aid of the same. When two strata 
of different nature alternate, it is generally found that one 
kind of stratum contains certainfossils, and that those of the 
others are quite different. The theory of periodical varia¬ 
tions of the climate explains all this. Because if the sea- 
currents varied in strength, the temperature of the water, 
and consequently the aquatic fauna and flora, must have 
changed too; with a higher temperature of the sea the 
moisture of the air and the rainfall must have increased, 
and thus a periodical change of the sea-currents would 
have the effect of causing variations of the strata. It is 
exactly such strata of varying nature, and varying forms 
of fauna and flora, which would build the geological 
strata of the earth. 

Wc have seen how this theory explains a number of 
various well-known puzzles to scientifle men, viz. the 
scattered extension of species of plants and animals ; the 
formation of the terraces of shell-banks and shore¬ 
lines J the rows in which moraines appear; and, finally, 
the alternation of peat-layers and various geological 
strata. It only remains now to find a natural cause for 
such a periodical variation of the climate, but before 
doing this it is necessary' clearly to understand what 
the theory demands. 

It docs not require great changes; all the facts on 
which it is founded may be explained by comparatively 
small variations in the extremes of temperature and rain¬ 
fall. No very great variation is required In order that 
the holly and similar coast-plants should be able to grow 
by the Christiania fjord, as the theory assumes it once 
did ; because the holly, which cannot stand the winter 
cold at Christiania (lat. 60® N.), has for many years beeh 
successfully cultivated in the open air at Horten, only half 
a degree further south on the same fjord. And alongthe 
coast plants of Oriental origin have, the last 

thousands of years^ spread fr-om the Christiania atid 
Throndhjem' fjords right out to the open ^ores of Isedoten 
and Foacn, the former in lat. 58*-s9* and fhe latter in 
lat. 63°-64'^ and thete would harifiy be reduirea a very 
great change to enable them to grow 4io fn the IhriUr- 
vening district, the province of l^rgep, which would 
again make their extension concibuoirs. 
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Whether the surface of a bog becomes covered with 
forest or not^ wbedier the peat grows or not, whether 
diuiiig the rising the erosion is strong enough to hollow 
out the Bhore*‘li&e, or the carrying power of the river is 
great enoi^h for the formation of terraces, whether the 
edge of the inland ice recedes or fadvances, whether 
a deposit of day or marl is to be found in a certain place 
near the shore, or whether chalk only is en¬ 

tirely depend an small variations in the difnaie^ as the 
c^Hditipns wU alter as soon as a certain point is reached. 
The periodical changes dealt with here were therefore not 
great; but as they acted simultaneously, and in the same 
dilution, over whole climatic areas, it must be generally- 
acting forces which caused the same, and not variations 
In local conditions. 

The theory advanced here proves thus that the climate 
is at all times subjected to periodical changes, the 
duration of which may be measured in thousands of 
years, and which act in the same direction within the 
same climatic area, which for one period are not important, 
but which, as the alternation or the strata is often re¬ 
markably regular, seem to return after the lapse of a fixed 
cycle of years. 

It is obvious that periodical changes in the strength of 
the ocean currents will cause corresponding changes in 
the climate of the adjacent continents. Thus, for in¬ 
stance, if the warm North Atlantic current, to which 
North Europe owes its climate, which is mild compared 
with its latitude, should increase in strength, the climate 
there would doubtless become still milder. Our shell- 
banks show that such changes in the temperature of the 
sea have accompanied climatic variations. We are, 
therefore, compelled to ask, What is the force which 
causes this warm sea-current to flow northwards, and 
may wc assume that there is some natural cause effecting 
periodical changes in the intensity of this force? The 
question being one as to a climatic jicriod, wc must 
examine the great laws which govern the climate. Wc 
must, of course, leave all temporary disturbances of the 
air out of consideration, and only pay attention to the 
great and simple laws which are revealed by the synoptic 
charts of the average distribution of the aerial pressure 
at various seasons. These charts show us:—in the j 
summer a low pressure over the heated continents, but 
generally a higner one over the cool oceans ; and in the 
winter a higher pressure over the cold continents, and a 
lower one over the oceans, which are warmer. 

In order to understand this varied distribution of 
pressure, we shall imagine an atmosphere which every¬ 
where has the same de^c of heat and the same height. 
The warmer the air the more it expands, so that the 
height of the atmosphere will change if the temperature 
rises or falls. If we further assume that the air cools or be¬ 
comes more quickly heated in some places than others, the 
equilibrium will be disturbed. Over cold areas the height 
of the atmosphere will decrease. The surface of the at¬ 
mosphere should thus become uneven, and consequently, 
in the upper strata of the atmosphere air must flow from 
the warm regions into the cold ones, so that equilibrium 
be maintainira. For this reason a greater mass of air 
will lie over cold rqgions, which have, therefore, a higher 
atmospheric pressure. But at the surface of the earth, 
too, the equilibrium will be disturbed, as a higher atmo¬ 
spheric pressure will drive the air from the cold to the 
warm r^ons. As long as the temperature of the air 
varies, movements will be created by the disturbed equi¬ 
librium, during which, therefore, air will flow from the 
coW to the warm regiofts along the surface of the earth, 
and wto Vifwi in the upper part of the atmosphere. In 
as well as summer the disturbances of the equi¬ 
librium of the atmosphere win proceed from the continents, 
bec^tts^ the Jatter are heated and cooled more intensely 
than ibe ,oceans. Over the ice-covered interior of Green¬ 
land the sun in the summer cannot create any low pressure, 


because all its heat is consumed in -melting the snow. 
Even in the summer comparatively cold air and high 
pressure prevails over Greenland, and this is probably 
the cause of the atmosphere in the North Atlantic differ¬ 
ing from the above-mentioned law, inasmuch as this 
oceun has a low pressure even in summer. This low 
pressure, which lies generally near Iceland, is, however, 
more marked in winter. 

The air, according to the law of Buys Ballot, moves 
against the low pressures, so that in the Northern Hemi¬ 
sphere one has the low pressure a little in front to the 
left when turning the back to the wind. That is but a 
natural consequence of the rotation of the earth’s axis. 
At lower latitudes this action is more intense. Air, flowing 
from lower to higher latitudes, retains for a time its original 
speed of rotation, and will thereby deviate in the direction 
of the rotation of the earth’s axis, ix. towards the east. 
And vice versd when the air flows from higher to lower 
latitudes. In this manner southerly winds become south¬ 
westerly, and northerly ones north-easterly. In fact, the 
low atmospheric pressure at Iceland draws the south-^west 
winds up the North Atlantic, and as the cause prevails all 
the year round, the consequence is that south-west winds 
blow in this sea summer as well as winter. 

The opinion held by Croll, ZOppritz, &c., that winds 
are the chief cause of sea-currents, is now generally ac¬ 
cepted by savants. The winds set the surface of the sea 
in motion, and by frictional resistance the movement is 
conveyed to lower depths. It depends on the force and 
the duration of the wind how deep the action will have 
effect. 'J*hc main current runs in the direction of the 
prevailing wind, and its speed is dependent on the average 
speed of the surface. Winds of short duration are only 
capable of changing the direction of the current on the 
surface, but through the predominance of such winds 
through thousands of years, rreat currents are created. 
I'heir strength ma>’ vary, but their direction is independent 
of tcfftporary changes of the wind. For the upper system 
of currents, which alone affects the climate, and which 
reaches to a depth of a couple of hundred fathoms 
(Mohn), the average direction and force of the wind 
during the last great epoch arc determinal. 

Such a great stream is the warm North Atlantic current. 
It softens the winter even at high latitudes. As the surface 
imparts heat to the air, the heat lost is replaced from 
lower deptlts, and as long as there is a store of heat below 
the sea will always yield heat to the air. 

The mild climate of Norway is, therefore, dependent on 
this warm current. It runs predominantly in a north¬ 
easterly direction, and thus it must, in consequence of the 
general laws for currents and winds, have run through 
untold ages, or as long as sea and land have been divided 
as at present 

We will now sec if the force which guides this current 
is periodically changeable. As we know, the orbit de- 
senbed by the earth round the sun is not circular but 
elliptical, so that the distance between the two bodies 
varies according to the seasons ; when there is winter in the 
Northern Hemisphere the earth is nearest to the sun, and 
the nearer the earth approaches the sun the quicker it 
travels, so that the winter in the north is sliorter than the 
summer. The difference is five days. In the Southern 
Hemisphere, on the other hand, the winter is five days 
longer than the summer. But these relations change 
through the precession of the equinoxes, the period having 
a mean duration of 21,000 years. Thus, 10,500 years ago 
the conditions were the reverse of what they are at present, 
and the same will be the case 10,500 years hence. The 
winter at the Northern Hemisphere will then fall when 
the sun is furthest from the earth, and last longer than the 
summer, and in the Southern Hemisphere the conditions 
win be the reverse. 

But the orbit of the earth is also subjected to periodical 
changes, inasmuch as it differs more from the circular 
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soiMtimes than at others. The further it deviates from 
it the greater becomes the difference between the length 
of winter and summer, and the difference may even 
amount to more than thirty days every year* The length 
of winter and summer varies therefore in the course of 
10^500 years, and the difference increases the more the 
earth^s orbit deviates from the circular. During the 
10,500years in which »hp winter is longer than the summer 
there will be several thousand more winter days than 
summer ones, and in the second half-cycle there will be 
as many thousand less. Even at present, when the orbit 
deviates but little from the circular, the excess of winter 
or summer days for each half-cycle is more than 50,000, 
and when the deviation is greatest it amounts to nearly 
320,000 days, or some 600 years. 

As the cooling of the continents contributes to preserve 
the low atmospherical pressure over the oceans, and thus 
directs the prevailing winds and currents at sea, the winds 
thus directed, as, for instance, the south-west winds of 
the Atlantic, must be stronger in winter than in summer. 
A$$d this is indetd the case. The weather conditions 
differ In summer and winter. Of course south-westerly 
winds blow predominantly in the North Atlantic and 
West Europe all the year, but they predominate more in 
the winter. According to Prof. Mohn, their force in the 
North Atlantic is about three times as great in the winter 
as in the summer, and similar conditions prevail in the 
Pacific Ocean. In the southern temperate seas north¬ 
west winds, which correspond to south-west ones with us, 
arc equally predominant when there is winter in that 
hemis^icre. It will therefore be seen that the forces 
which promote the warm sea-currents in our latitude are 
mast active in the winter. And the same is the rase in 
the Southern Hemisphere, so that it must be said that the 
winter favours these currents, whether it falls when the 
sun is nearest, as with us, or when it is most distant, as 
in the Southern Hemisphere. From Prof. ZoppriU's 
studies of the currents it appears that the wind exercises 
an influence upon the strength of them even long after it 
has ceased to blow. The action of the winds is summed 
up through centuries, ofid the total recorded in the sea- 
currents. 

As wc know that the wind conditions vary at different 
seasons, and that the effect of the wind docs not cease 
as soon as it is discontinued, but leaves traces in the sea- 
cun^nts for a long time after ; so that, in fact, the strength 
of the current is dependent on the average force of the 
wiiKi during last great ages —it can hardly be a matter of 
indifference whether these thousands of days fall as a 
surplus to winter or summer in the 10,500 yearly half-cycle. 
When they fall in the winter, the south-west winds must 
be more predominant than others ; and, correspondingly, 
when thev fall to the summer, weaker. It seems, therefore, 
reasonable that the currents must increaseordecrcaseasthe 
equinoctial line moves round. When the winter falls in 
aphelion our warm currents will increase, and when the 
reverse is the case they will decrease. We should, there¬ 
fore, now in the Northern Atlantic have a weaker current, 
and in North-Western Europe less rain and a greater 
difference between winter and summer heat, and this is 
exactly what the theory demands. 

In regions with different weather conditions the case 
will be different. For instance, in the eastern part of 
North America north-west winds are more predominant 
in tho winter and south-west ones in the summer. Winter, 
in aphelion, would here increase the north-west wind, and 
one might conclude that these parts under such con¬ 
ditions would perhaps thereby obtain a more severe 
chmalc, so th;it it seems evident that variations in the 
climate will not simultaneously move in the same direc¬ 
tion everywhere in the Northern (or Southern) Hemisphere. 

From calculations wc have elsewhere demonstrated 
that tht varying length of the season alone during the 
precession eff the equinoxes will cause an increase or 




decrease in the force of the current of several par bent, 
of the total. And these figures are doubtless below the 
true ones, but space does not here permit of dcvolof^- 
ing them. We may, therefore, with a high amount of 
probability conclude that the precessim &/ the etr^naxws 
causes periodical variations of the climate wmek ayw 
great enough to explain all the facts oie which the 
theory for these periodical variations is kased,. 

But the eccentricity of the earth's orbit changes so 
rapidly that in two consecutive half-cycles it is not as a 
rule the same. Therefore variations in the strength 
of sca-currents, and consequently also those in the 
climate in one half-cycle will not be quite balanced In the 
next, and it might even be possible that greater and more 
lasting variations of the climate might he caused by the 
same agencies. A. Blytt 

The University, Christiania 


VKGETAHLK PRODUCTS AT THE COLONIAL 
AND INDIAN EXHIBITION 

T N passing througli the various courts of the Colonial 
^ and Indian Exhibition the prevailing natural resources 
of each colony are apparent even to the most unobservant 
for while the riches of some countries are to be found 
chiefly in their vegetable products, the wealth of another 
is in its mineral resources, and of another in its animals. 

Regarding the vegetable products, as might be sup¬ 
posed, some of the most interesting objects from a scien¬ 
tific point of view are those which have the least attraction 
for the general public, such, for instance, as the large and 
varied collection from the Straits Settlements, or the 
interesting exhibits from British North Borneo. Amongst 
the exhibits from the former possessions arc various 
samples of damar, the botanical origin of which is but 
imperfectly known ; thus, for instance, are specimens of 
damar sesa, a fossil resin from Larut, Perak, damar meta 
kuching, or cat’s-eye damar, damar renkong, and others. 
Another fossil resin new to us is called incense or gum 
Benjamin. Under the name of buah saga are shown 
some seeds of an Adenanthera^ probably those of A, 
paafoninny a seed of which is the unit in the Malay 
jeweller’s weight, equal to 4’33 grains troy. The seeds 
are also eaten by the natives. The tree is found in India, 
China, and the Philippines. In India the wood, which is 
of a red colour, hard, and close-grained, is known as red 
sandal-wood, and is used as a red dye, as well as for 
cabinet-making and building purposes. On account of 
their bright reel colour the seeds are used ns necklaces. 
Naturally in countries where the bamboo is abundant we 
should expect to find numerous iilastraticms of its uses, 
and various articles of domestic utility, as well as for other 
applications besides that of ornament, are shown, some of 
which are very ingenious, such as a trap called grdgoh,. 
used for catching river fish ; it is somewhat of the shape 
of an eel-pot, and the body of the trap is made of a sin^ 
piece of bam boo-stem of about ^ inches diameter, and 
from 14 to 18 inches long. It is sjilit longitudinally for 
the greater part of its length into fine strips^ these are 
distended to a wide mouth at the top some 6 or 8 inchea 
diameter, tapering to the point ffom which they spring, 
where they form the natural stem. By the addition Of 
other fine strips of bamboo fastened round at short in^ 
tcrvals a complete funnel-shaped basket or eeI*pDt Is 
made, the lower or tubular end of which i$ formed by the 
hollow bamboo-stem. The ready way in which the nailyefi 
adapt natural productions is seen in a very simple spinning- 
top, which is composed of a flattened acorn of the type of 
Quercus plncentaria^ through the centre of which a piece 
of wood IS driven. In this division also are some very 
varied sets of betel-chewing appliances as used by the 
Malays, including the scissor-Iike im|rfements used lor 
cutting the betel-nuts; mkny of these sets are in defdy* 
worked brass, while others are in more costly metals. 
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The collection from British North Borneo has man^' 
interesting exhibits, notably some remarkably hne ^ect- 
mens of gutta-percha ana india-rubber a magnincent 
plank of the Sumatra or Bornean camphor-tree {Dryo- 
atUmop^ ^trttmiUka)^ the crystallised camplior of which is 
found deposited in cracks and Assures in the wood, 
occurring sometimes in very large masses; it is largely 
used by the Chinese, who prefer it to the ordinary camphor 
of commerce which is produced in their own country. 
Bornean tobacco is also a prominent object here, and 
is exhibited both io bundles of cured leaves as well as in 
cut form. A favourable report has been obtained of this 
tobacco, and it has been valued above the average of 
Sumatra tobacco, for which indeed it has been mistaken 
even by experts. 

In the Hong Kong Court the varied uses to which 
bamboos and rattans are put are largely represented ; the 
difierence, however, in tlie character of the work to which 
the stems of these two classes of plants are applied is 
manifest at a glance, for while the rigid stems of the 
Bamlfusas are used for the rougher or coarser work, those 
of the pliable species of Calamus form the materials from 
which the hner basket-work, screens, &c, are manipulated. 
Various examples of the baker^s art in the form of biscuits 
are shown by the Hong Kong and China Bakery Com¬ 
pany, Limiteki, and it is stat^, as an illustration of the 
capabilities of this bakery, that it can turn out 15,000 
pmmds of ship bi^uruits or 10,000 pounds of bread per 

British Guiana collection almost adjoins that of 
Hong Kong. Here, as might be expected from the extent 
of the forests of the colony and the abundance of large 
hard-wooded trees, timber takes a prominent place, and 
some magnificent specimens of the best known woods, such 
as mora {Dimorpkandra Mora)^ greenheart [NecUmdra 
Radia!i)y wallaba {Eperua falcata). and other well-known 
and useful timbers are e^ibited. The heartwood of 
these timbers is described as ‘^almost everlasting, the 
beams of old houses being good for over a hundred 
years in the most unfavourable circumstances of a tropical 
chmate infested with wood-ants and other veimin.” 
Specimens of tibiserie fibre and hammocks made from 
it arc here exhibited. This fibre, which is obtained from 
the young leaves of the Eta palm {Maurliia Ji^xuosa)^ 
if wonderful strength and tenacity, from it the 
natives make their strongest and most durable cords and 
hammockB. It is very easily obtained and in any quan¬ 
tity, and if better known in Europe might become a 
valuabJe article of commerce. A fine collection of medi¬ 
cinal and tanning barks are here shown, but unfortunately, 
like the woods from this colony, comparatively few have 
other than native names. In the catalogue of exhibits it 
if atated that *^the medicinal barks are very varied ; a 
fewttre well known, but the majority, having never received 
the attention of chemists or physicians, are as yet untried, 
bni may possibly be found worthy a place in the Materia 
Mxdka. Fair quantities are exhibited, and will be dis¬ 
tributed to qualified persons who will undertake to report 
OB their qualities. Most of them arc common in the 
coleii^, am can be easily procured.^’ 

It U fcarcely correct to say that the medicinal barks of 
$rkiah Guiana have never received the attention of 
cheoiistf or i^ysicians, for at the close of the Inter- 
tu^ional Exhimtion of 1S62 some twenty different medi- 
cinal barks of the colony were experimented upon and 
their effects tried in various cases by Mr. Charles Hunter, 
who was some time House Suigeoii to St George's Hos¬ 
pital The results of his experiments were embodied in a 
pamphlet, and paldished at the time by Messra Churchill 
and Soijs of New Burlington Street, but we never heard 
aay of them came into use in this country, and it is 
10 be llied that better results may be obtained from the 
pveseat collecttoniu 

John R. Jackson 
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IVIfA T IS A GLACIER f ^ 

A^'LACIERS have become so well known from the 
^ graphic descriptions of Carpenter, Forbes, Agassii, 
Tyndall, and other explorers, that it seems unnecessary at 
this time to do more than call attention to a few of their 
more characteristic features by way of an introduction to 
what I have written concerning those now existing in the 
United States. 

The formation of glaciers in any region depends pri¬ 
marily on the fact that the amount of snow precipitated 
during a term of years exceeds the amount dis^pated by 
melting and evaporation. In this manner snow-banks of 
broad extent are formed, the lower portions of which 
become compacted into ice. The change from snow to 
ice is known to result from pressure, and as ice is mobile 
under pressure, either by reason of its inherent plasticity 
or as a result «>f regclation, the weight of this mass tends 
to change its form, and it thus acquires motion, which 
takes the direction of least resistance. 

The essential characteristic of glaciers seems to be that 
they result from the consolidation of snow in regions of 
secular accumulation, i.e. above the snow-line, and flow 
to regions of dissipation, />. below the snow-line. Frof'i 
these primary conditions result a multitude of secondary 
phenomena. 

For convenience of reference we will divide glaciers 
into alpine and continental; not that the two classes are 
always distinct and separable, but for the reason that 
typical examples of each are w'ell characterised and capable 
of specific description. Variations occur in each class 
which may suggest minor subdivisions. 

The glaciers with which we are most familiar belong to 
the class that have their archetype in the mountains of 
.Switzerland, and occur about high peaks, usually in 
amphitheatres or cirques at the heads of high-grade 
valleys. 'I'he snow that accumulates on high mountains, 
especially in temperate latitudes, is frequently not com¬ 
pletely melted during the summer, and thus tends to 
intrease indefinitely. The nM of a glacier is such a 
snow-field- The gorge or valley leading from every alpine 
amphitheatre furnishes an avenue of escape for the con¬ 
solidated «^V/-snow, which is forced out through the 
opening, and flows for a greater or less distance as a 
stream of ice. Such in brief is the genesis of an alpine 
glacier. Every glacier of this class is divided into a 
or snow-region, above, and an icy portion below. The 
line of demarcation is the snowline. As compact ice 
occurs also beneath the from which it is formed, this 
division of a glacier into two portions applies only to the 
surface. The division line, moreover, shifts with the 
seasons ; at times, perhaps for many years together, the 
true glacier ice may be concealed by a snowy covering. 
The filv/ is composed of granular snow, white or grayish- 
white in colour, and comparatively free from dirt and 
stones; below the snow-line the glacier is formed of both 

f >orous and compact ice, and is usually concealed more or 
ess completely with rock-debris. From a distance these 
two divisions are frequently distinctly shown by contrast 
in colour. The stones and dirt that fall on the nivl sink 
more or less deeply into the snow and become buried 
beneath the next addition, and as the becomes 

consolidated and acquires glacial motion, this debris is 
carried along in its mass. But the region below the nhfl 
being one in which loss exceeds supply, the snow and icc 
are melted, and the foreign bodies formerly held in the 
mass become concentrated at the surface, and are then 
carried along as moraines. Thus in the w/V/ region the 
tendency is to bury foreign objects, and in the glacier 
proper to concentrate them at the surface. 

All the debris carried by glaciers may be designated in 
general terms as marcdnal material, but when arranged 

‘ Frtm Menfiour om ** ExUfing GUcieraofthe t/nUtd Slates," by Isirael 
C. RusMtll Reptlntod ftvm tK« Fifth Antiual Report of tile Hiroctor of tha 
U.S. OepkyiiCAlSurvoy. 
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in definite ways it receives specific names. When dis-' 
tributed along the margin of an ice-stream it forms lateral 
moraines. Two glaciers uniting, the right lateral moraine 
of one combines with the left lateral moraine of the other 
to form a medial moraine at the line of contact, the ice- 
streams flowing on side by side as a single compound- 
glacier. The debris 9arried to the extremity of a glacier 
and deposited about its foot is known as a terminal or 
frontal moraine. 

In flowing through a valley ice is subjected to stress, 
which causes it to fracture and form open fissures termed 
crevasses. When a glacier passes over a steep ascent it 
becomes broken by a great number of fissures, and not 
infrequently falls to the base of an escarpment in detached 
blocks, forming an ice cascade, but heals its scars and 
flows on as a solid mass below. The fissures formed 
when a glacier passes over an inequality in its bed are 
commonly transverse to the direction of flow, but may 
take other courses, depending on the nature of the 
obstruction, change of slope, &c. Marginal crevasses, 
resulting from the friction of the ice-stream against its 
banks and the consequent more rapid flow of the central 
portion, usually leave the shore at a moderate angle and 
tend up-stream. 

Glacier ice has been found to exhibit a definite struc¬ 
ture, known as lamination, or as ribboned or banded 
structure, produced by the alternation of thin plates or 
strata of compact bluish ice with others more porous. 
As shown by Tyndall’s experiments, this arrange¬ 
ment is the result of pressure, and is analogous to slaty 
cleavage. 

Owing to unequal melting, the surface of a glacier is 
usually extremely irregular, the parts protected by 
moraines standing in higher relief than the clearer por¬ 
tions. Still further diversity is formed by boulders 
perched on columns of ice, which they have protected 
From melting as the general surface wasted away. These 
are termed glacial tables. At other times the icc bristles 
with a multitude of acicular pyramids, or is melted into 
holes and ice-wells, each having a stone or mass of dirt 
at the bottom. 

The melting of the surface of a glacier gives rise to 
many rivulets and brooks, which course over it in channels 
of ice, frequently plunging into yawning crevasses, and 
finally joining the sub-glacial stream that issues from 
beneath every glacier. These glacier-born streams are 
always heavy with comminuted rock, ground fine by the 
moving ice. 

Such in brief are the principal characteristics of alpine 
glaciers. 

At the present time continental glaciers are confined 
to the arctic and antarctic regions, and have been less 
thoroughly explored than the alpine forms common in 
more temperate latitudes. Glaciers of this class are 
characterised by their broad extent and by not being 
confined by definite walls; their ntWs are large, frequently 
covering nearly the entire glacier, and their surfaces are 
free from boulders and debris, for the reason that they are 
regions of accumulation, and also because mountains 
scTdcMn rise above them. Owing to inequalities in the 
country over which these great fields pass, they are not 
infrequently broken by crevasses; and, as on smaller 
glaciers, the melting of the surface gives origin to numerous 
Streams, frequently of large size, which become ponded 
and form lakes in basins of ice, or plunge into open 
fissures and disappear in the body of the glacier. Exist¬ 
ing c^tinental glaciers are believed in all cases to flow 
from the interior towards the coast, and hence may be 
considered as acquiring motion in all directions from a 
centre of accumulation. When alpine glaciers increase 
sufficiently to cover an entire mountain-range and form a 
confluent ice^sheet/tbey approach and may pass into the 
continental type. It is not impossible th^ a mountains 
range of very modest dimensions might give origin to a 


quaquaversal glacier of vast proportions. It is periiaps 
not out of place to suggest fn this connection that the 
^ciers which formerly covered the New Eh^and States 
and Canada were of this character. 

In framing a deflnition of a glacier it is evident that we 
must include both alpine and continental types, and also 
embrace the secondary phenomena that are commonly 
present A glacier is an ice-body originating from the 
consolidation of snow in regions where the secular accu^ 
mulation exceeds the dissipation by melting and evapora¬ 
tion, i.e. above the snow-line, and flowing to regions 
where loss exceeds supply, />. below the soow 4 mc, 
Accompanying these primary conditions many secondary 
phenomena, dependent upon environment, as crevasses, 
moraines, lamination, oirt-bands, glacier-tables, ice- 
pyramids, &c., may or may not be present. Thus, glaciers 
even of large size may exist without moraines ; in such 
an instance glacier-tables, ice-pyramids, ice-wells, &c., 
would be absent. We may Conceive of a glacier flowing 
through a channel so even that it would not be broken 
by crevasses, but such instances must be extremely rare. 
The most common of the numerous seconda^ features 
seems to be the laminated structure of glacial ice, but 
even this is not always distinguishable in ice-bodies that 
are unquestionably true glaciers. 

Although the definition wc have presented may assist 
in understanding the nature of a glacier, yet it is mani¬ 
festly open to objections. If we consider the snow-line 
as defining the limit between the w/^r^/and the glacier 
proper, it is evident that there must be numerous excep¬ 
tions to the rule. As l^fore remarked, during certain 
years, and in many instances for a term of years, the 
snow-line is much lower than at other times, and may 
completely conceal the glacier beneath. Again, an ice- 
stream may terminate in the sea and be broken up and 
form icebergs before the differentiation into nivi and 
glacier proper has been reached. 

From all that has been determined concerning the 
nature of glaciers it is evident that they form one of the 
transition stages in the history of the snow that falls in 
certain regions, and like genera and species in the organic 
kingdom cannot be limited by hard-and-fast lines, but 
may be classified by comparison with typical examples. 
From the snow, hail, and frozen mists of a mountain-top 
are formed the accumulations of granular ice-snow which 
we call a nM. By pressure and alternate melting and 
freezing, the passes into compact ice, which acquires 
motion and is termed a glacier; but the plane of separa¬ 
tion is indefinite, and one merges into the other by 
insensible gradations. 

The morainal material carried by glaciers is deposited 
when melting takes place, and fr^uently forms character¬ 
istic accumulations that still retain the natne of moraines. 
The debris along the border of an ice-stream is frequently 
left as ridges or irregular terraces on the sides of a valley, 
marking the former height of the ice-flood. At various 
stages in the retreat of the ice the lateral moraines are 
united by terminal moraines which cross the fonner bed 
of the glacier in irregular but usually crescent-shaped 
piles, between which the valley bottom is usually deeply 
filled with unassorted debris, and frequently occupied 
lakelets. When a glacier is prolonged from the mouth m 
a valley on a plain, it builds out its lateral mondnes 
perhaps for many miles, and when it retreats these are 
left as parallel embankments, not infrequently hundreds 
of feet high and sometimes miles in extent 

The movement of glaciers causes friction, which results, 
as the study of living glaciers has shown, in the smoothkig 
and scratching of the rocks over which the ice passes. 
The boulders, pebbles, and sand held in the bottom and 
sides of the glacier produce smooth and polished 
crossed by scratches and grooves having an exCeodkg^ 
characteristic appearance, which, when ohCe nndektmd, 
it is difficult to mistake for the results produced by othef 
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agencies. While'tbe rocks beneath a glacier arc being 
mirii an4 roiinded, the stones set in the ice are in turn 
battered and scratched and often ground down to plane 
surfaces that are not infrequendy polished and covered 
with glacial striae. 

As a rule, alpine glaciers follow pre-existing drainage 
valleys, which they enlarge and broaden. As frequently 
stated, a stream^cut gorge is distinctly V-shaped, but after 
being occupied by a glacier it is found to iiave become 
U-shaped in cross-section. 

The reccMrds of glacial action looked for by geologists 
are: deposits of morainal material, which frequently 
differs from the adjacent country rock, and may occur in 
an irregular manner or be grouped definitely as lateral 
and terminal moraines; boulders perched in fortuitous 
positions, as on steep slopes and hill-tops ; smoothly 
rounded rocky knolls; polished and scratched rock 
surfaces ; rock-basins, &c. 


NOTES 

It is stated that the forthcoming *• ‘ Life and Letters of Charles 
Darwin,*^ by Mr. Francis Darwin, will contain a brief auto¬ 
biographical fragment. 

Mr. Murray announces a new edition of Darwin’s work on 

The Kxpression of the Emotions in Man and Animals,” with 
the author’s latest corrections. 

We learn from the 7 'imes that Dr. Hermann Abich, the dis¬ 
tinguished Austrian naturalist, died at Vienna on the 1st inst. at 
the advanced age of eighty years. He was born at Berlin on 
I>eocmber 11, 1806, and attained the grade of Doctor in the 
University of that city before he was twenty-five. His first 
scientific tours were in Sicily and Italy. He then became Pro- 
feswr of Mineralogy at Dorpat, and devoted most of his leisure 
during his residence in Russia to travels in the Caucasus, 
Armenia, and Northern Persia. His earliest published work 
was on Vesuvius and Etna in 1833-34, and his latest seems to 
have been brought out in 1862 on the (Jeology of Daghestan. 
By his own retptest his remains were removed to Gotha for the 
purpose of cremation. 

With reference to the recent catastrophe by which the Kin-^ 
of Bavaria and his physician lost their lives, Science notes that 
Dr. Gudden U a sad loss to science, for he was one of the most 
noted authorities in the sphere of nervous and mental diseases. 
He has also been at the head of a laboratory in which investi- 
gations of the fine anatomy of the brain, .spinal cord, and sense- 
organs have been carried on. He has given his name to a 
manner of studying the connections of the nervous system which 
is as ingenious as it has proved fruitful of results. His method 
consists in extirpating a sense* organ or other part of an animal 
when young, and then allowing the animal to grow up. At 
death the animal is examined, and the fibres which have failed 
to develop will thus he marked out as the paths of connection 
between the extirpated sense-organ and the brain-centre. For 
many years he had been at work on the problem as to the mode 
of connection between the retina and the brain, but his results 
are ndt yet before the public. 

Accor0(ng to Sden €€ the first circular of the local committee 
at Buffalo of the American Association for the Advancement of 
Science, announcea that the meetings will be held in the recently 
enUrged h^-sc^mol building. Reduced rates have been ob¬ 
tained over many of the railroads, most of which allow a return 
tkket kt one-^ird of the usual fare. The Western Union Tele¬ 
graph Company will place its lines and district telegraph system 
at^semee of mentbera The Botanical Club of Buffalo is 
erranip^ an exeundon and reception for the Botanical Section, 
and the local EntoinoilQgical Club is doing the same kind service 


for the Entomological Section. The address of the local secre¬ 
tary is Dr. Julius Pohlman, Buffalo, N.V* 

As our readers are aware, it has been resolved to mark the 
memorable event of the attainment, on August 31 next, of his 
hundreth year by the venerable father of modem science, 
Doyen des ^tudiants,” as he loves to call himself—M. 
Chevreul—by striking a medal in his honour. The execution of 
this medal has been intrusted to M. Roty, old " pensioner ” of 
the Academy of France, at Rome. Contributions towards the 
commemorative medal are, of course, not to be limited to 
France, but will embrace the whole scientific world, which 
everywhere alike claims the author who extended the lx>unds of 
science as its honoured citizen. Subscriptions, which will be re¬ 
ceived up to the 22nd of this month, may be addressed to the Presi¬ 
dent of the Committee, 8, Rue Guy-de-la-Brosse, Paris. A list 
of the subscribers will accompany the medal, which is to be pre¬ 
sented to M. Chevreul on his centenary day, and if the amount 
of the subscriptions allows of it, a copy of the medal will be sent 
to the subscribers. 

At the sitting, on June 7 last, of the Academy of Sciences at 
Paris, M. Halphen delivered an address in praise of the labours 
of M. Bouquet, his immediate predecessor in the seat he holds 
in that body. From the foundation of the Academy down to 
the present time, the duty of eulogising departed members has 
devolved exclusively on the Perpetual Secretaries at the anni¬ 
versary meetings. The annual death-rate of members has, 
however, of late been such that a large number of them 
were in danger of disappearing from the roll without any 
formal record of their services. The initiative thus taken by 
M. Halphen was followed up at the next meeting. This step 
has, of course, been taken in imitation of the arrangements of 
the Academic Fran9aise, in accordance with which each in¬ 
coming member is required to eulogise his predecessor at a 
special meeting, an answer being also given in the name of the 
Academy by another member appointed for that purpose. 

Rkcknt soundings have given the following depths for the 
different Swiss lakes :—Constance, between Uttwyl and Fried- 
richshafen, 255 metres ; CJeneva, between Rivaz and Saint- 
Giugolphe, 256 metres ; and between Lausanne and Evian, 330 
metres; Briennc, 261 ; Thun, 217; Lucerne, between Grirau 
and Rueteren, 214 metres ; Zug, 198 ; Neuchatel, 153 ; Wallen- 
stadt, 151 ; and Zurich, 143 metres. 

According to Prof. Heim, of Zurich, the total number of 
glaciers in the Alps is if$5, of which 249 have a length of more 
than 7500 metres. Of this number the French Alps contain 
144, those of Italy 78, of Switzerland 471, and of Austria 462. 
The total superficial area of these glaciers U between three anti 
four thousand square kilometres, those of Switzerland amounting 
to 1839 kilometres. The greatest length is reached by the 
Aletsch glacier, which is 24 kilometres long. As to thickness, 
it will be remembered that Agassiz, when measuring a crevasse 
in the Aar glacier, did not reach the bottom at 260 metres, and 
that he calculated the depth of the bed of ice at a certain point 
of this glacier at 460 metres. 

We have received the BulUtin for the past year of the 
Society for Indo-Chinese Studies of Saigon. Amongst the 
papers is one by that indefatigable student, Dr. Tirant, 
on the odoriferous woods of Cochin China, which, though 
numerous in variety, are of four principal kinds, the most im¬ 
portant being aloes and sandalwood. We have already noticed 
a series of papers by the same writer on the fishes and reptiles 
of Coohin China. Another interesting paper deals with the 
textile plant Sanstviera as found in Cochin China. 

A Commission composed of MM. Becquerie, Beiger, and 
Musomt, having been appointed to examine the question of the 
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Kftfecy or <lan^ of erecting a tower to the height of 300 metres, 
OA proposed, in the Champ de Mars, on the occasion of the 
forthcoming Universal Exhibition, has reported that there ts no 
dartgtr in connect ion with such a structure if special precautions 
are taken for its non-insulation. The tower acting as a light¬ 
ning conductor would, on the contrary, they explain, serve to 
protect the whole of th^ Champ de Mars from injury by light- 
niog if the rales laid down by the Commission on lightning con¬ 
ductors were applicable in the case of so exceptional an 
altitude. 

The report for the current year of the Coventry Free Public 
I.fhrary is a very encouraging document. It shows increase in 
all dhiections—in the number of borrowers, the number of books 
issued, and a large increase in the number of volumes owned by 
the Library. All the excellent work done by the Institution is 
paid for by a trifling rate producing a little over 500/., supple¬ 
mented by the assistance of a private book club. The tables 
appended by the Chairman, Mr. Odell, showing the number of 
books issued in each class of literature, the monthly totals and 
averages, the ages of the borrowers, and more especially the 
occupations of the Utter, are very suggestive. In the^^e days, 
when more than ever we have, politically speaking, to ** educate 
our XKuuters, ” the record of the work of the Coventry F ree 
Public library U very gralitying. 

We have received from Tokio a copy of a Japanese scientific 
journal (apparently the Nature of Japan), which has already 
reached iu third volume and fifty-sixth number. It is printed 
throdghout in Japanese, being much the same shape as Nature, 
and containing forty-eight pages in each number. The issue before 
UK contains a lecture on human parasites, by Prof. Ijima ; some 
remarks on the historical methods of the Chinese school, by Mr. 
Suyematsu, formerly of Cambridge ; the third of a series of 
lectures on phy.slcal geography by Prof. Koto; a paper on 
“ Some Phenomena I have witnessed,” and another on methods 
of treating pebrine, by a teacher in the Kornaba Agricultural 
College. The notes are also of a very general character : they 
refier to ^'sotme simple physical experiments ” ; an alloy that ev- 
pinde with cold ; the uses of coffee; refining ores by electricity; 
the stneugtli of paper; a new sweet compound ; animal bone 
iodiBtry; hypaotiun ; the Universal Meridian and Time Con- 
ferewoe^ dec. Then ibllow letters to the eiitor, and finally a 
report of a meeting of the Tokio Physico-Mathematical Society. 
No proof is wanted nowadays of the remarkable scientific 
progress in Japan ; if it were, it would be supplied by the fact 
ih it a journal of this high character can live and apparently 
flourish. 

We h«ye alK> to acknowledge the receipt from the Imperial 
Met«ora 4 ogical Observatory of Japan of the “ Monthly and 
Yearly Means, Extreukes, and Sums for the Years 1883, 1884, 
1885,” with an appendix on observations of clouds. There 
were twenty-seven stations, including four in Yeao and one in 
CtHca, 

An interesting work which has just been published in the 
Buiielin of the United States National Museum (No. xxx, 
pp. It3-8l) is an annotated catalogue of the published writings 
of Dr. Charles Abrathar White, the distinguished palseontolo- 
gist to the United States Geological Survey, and the occupant 
of several other important .scientific positions. The editor is 
Mr, J. Mareou, whose object has been to note everything 
co^rtaiflfng any expression of Dr. White’s views on scientific 
subjects, as well as his more elaborate works. The aoDototions 
which accompany the catalogue were drawn up mainly from 
data furnished the author himself, and all expressions of 
opinion bn geological and paleontological subjects are his own. 
The catalogue contains in all 151 entries, ranging from articles 
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in scientific periodicals to his contributions on invertebrate 
palaeontogy in the annual reports of the Geologictd Survey. The 
whole represents an almost incredible mass of scientific work, 
]>erformed as it was in a brief quarter of a century, l$6o-85« 

We are glad to notice that Dr. White’s important work on 
the Cretaceous invertebrates of Brazil, which were collected by 
the Imperial Geological Commission under the dinectioii of the 
late Prof. Hartt, is now in process of publication at Rio de 
Janeiro by the Brazilian National Museum. It is to appear la 
the Portuguese and English languages, and will be illoatrated 
by twenty-eight lithographic plates ; 214 species in all are pub¬ 
lished and figured in this work, of which 116 species ate diag* 
nosed as new. I’^our new genera arc proposed-^hree of 
(Gasteropoda, and one of Echinoids, The former are OruUHa, 
Cylindrifelhi and Cy/>ra The latter is the 

generic diagnosis of which was supplied to the author by Prof, 
r. de Lorioi, of Geneva. 

The following facts exemplify the strong migratory instincts 
of trout. At the fish culture establishmeiit at Delafwi, where 
the utmost care is taken to isolate the various species of Sal- 
monid®, a few of the fish occasionally are found in poikds le&g 
distances from those in which they were originally located. 
Considering that each pond is so constructed as to prevent such 
a contingency, the occurrence is very remarkable, and can only 
be accounted for in two ways, viz. that the fish either burrow 
through holes that probably are made by rats and moles, or 
(hey jump out of the water and so proceed to the zrext pond. It 
is not likely that they are borne thence by birds, as the appear¬ 
ance of the fish on the occasions referred to doe* not justify such 
an assumption. It will be interesting to inquire further into the 
subject with a view of eliciting the real feet* of the case. 

A Fish Culture Conference U to be held at the Colonial and 
Indian Exhibition on July 26 at the instigation of the National 
Fish Culture Association. The Marquis of Exeter will preside, 
and papers will l>e read by Mr. J. Willis*Bund, the Rev. C, J. 
Steward, Mr. Oldham Chambers, aud others, upon fresh-water 
and marine fi*?h- The Conference will commence at to.30 a*m, 
and last until 10 p.m. 

A PAIR of electric eels {Cymnofas el«cVicns) arrived Ac other 
day at the Colonial and Indian Exhibition Aquarium firom British 
Guiana, but have since unfortunately died. They were Twry 
fine specimens, and measured 4I feet in length, their normal 
size being 6 feet. They require a temperature of 75*, and pro¬ 
vided the water is maintained at this standard they will live aod 
thrive in captivity. The water should not be too deep, how 
ever, and must be kept clean. 

From the report issued by the Central Meteorological Insti¬ 
tute of Sweden for last year it appears that there are thirty-four 
public stations for observation, and aome halfG-a-dosen private 
ones, in that country. In addition to these there are nearly 400 
places where the fall of rain is rcgi»terod, and other partial 
observations made. These observation* have been duly pub¬ 
lished in the Institute’s journal, Monthly Rhumi^ xA the 
w.iather in Sweden, edited by Dr, IL E. Hambeig, which ha$ 
now reached its sixth year of publication. In addition to this,the 
publication of a short climatological description of each country, 
founded on the observation* of the last twenty-six years, has 
been continued, whiht Dr. Hatnberg ha* added an impostant 
contribution in the shape of the work (he Influence p f 

Forests on the CHmate of Sweden.” The twenty-second part 
of a work ** Meteorological Observations in Sweden,** a ritumi 
of the observation* made at the public meteorological station, 
ha* also appeared, and finally synoptical ta^te* have been 
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of tb« weather At all stations on arty day of 1884# show¬ 
ing the quantity and nature pf the rainfall* thunder, fog, dew, 
transparency of the air, sun-snake(a phenomenon 
chtef^ observed in the northern part of Sweden), aurora borealis, 
8cc, Reports on the forming and breaking up of the icc have been 
received from fifty-eight stations, besides seventy-seven observa¬ 
tions of periodical features of animal and vegetable nature. 

THK Swedish Academy of Sciences has issued a work entitled 
‘^Tbe Correspondence of Carl von Linrueus,"' containing a 
record of all the correspondents of this fainouH naturalist, Swedish 
as well as foreign, with their addrcMcs, date of birth and 
death, &c., as well as the date of each letter to and from. 

ThK first African city lighted by electricity was not Algiers or 
Cairo, but Kimberley, with forty-two Brush lamps, each of 2000 
candle-power. The current is also utilised there for the killing 
of dogs, a step suggesting the execuiron of death sentences by 
the same means, as proposed in America and in France by M. 
Cbaraon, a member of the Senate. 

Mk. R. N. Cust, the Secretary to the Royal Asiatic Society, 
is engaged un a work on the languages of the tribes of Polynesia, 
including those of Australia. 

The additions to the Zoological Society’s Gardens during the 
past week include a Squirrel Monkey {Ckry^^tthtix scinrea 6) 
from Guiana, presented by Madam G. Sangiorgi; a Macaque 
Monkey {Afacacus cyHomoii^us 9 ) from India, presented by Mr. 
D. Evans ; a Rhesus Monkey {Mucacus rhesus 9 ) from India, 
prcsentetl by Capl, Pitman ; a Common Cormorant {Phalactv 
carax caH>o)^ British, presented by Mr. O. Moulton Barrett; 
two Golden Kagles {Aquila chysaetus) from Scotland, a Lined 
Finch {Spirrfs&phihi Hnfoln) from South America, deposited; two 
Ostriches (Struthh camrtus <5 9 ) from North Africa ; a Lear's 
Macaw {Ara Uari) from South America ; a Lineolatcd Parra- 
keet {Bolbtfrhynehus lineoUitus) from Mexico, purchased ; a 
Bennett'a Wallaby {Hulimturus hinnAtlH^ a V^dpine Pha- 
langer {Phalany^isiA vulpinn <5), three Canadian Beavers {Castor 
cana<Umis\ born in the Gardens. 


OUR ASTRONOMICAL COLUMN 

The Strasburo Observatory.— Herr W. Schur has pub¬ 
lished, in No. 2736 of the Astroncmtsche Nachrichten^ a supple¬ 
mentary report on the work done at the Slrasburg Observatory 
during the ten mombs preceding May of this year, so as to 
exhibit the state of the instruments and of the computation:* 
relating to the observation‘< made with them on the ere of his 
departure for Gottingen, where he has been appointed Director 
in the room of the late Prof. Klinkerfues. During the interval 
to which the report refers, Herr Schur was chiefly occupied with 
observations of the moon with the altaiimuth and of connets 
with the great refractor, also with the examination of the micro¬ 
meter-screw of the latter instrument. The meridian-circle has 
chiefly been employetl in the observation of southern stars— 
amongst others the eighty-three stars of Auwers* Southern 
Fundamental Catalogue, and certain stars for investigating 
astronomical refractions. The direct and reflection observations 
to the end of the preceding year give for the geographical lati¬ 
tude of the meridian-circle, -^-45'’35'o''*ii, which agrees well 
with a former determination with RepsolcPs transit, using Horro- 
bow*s method, viz. +48* 35' In former reports Herr 

Schur has drawn attention to the discordance between the nadir 
poinia determined with observer north and observer south, 
which, for his observations, amounts to a considerable quantity; 
in the mean, from a large number of observations, | (nortn- 
sottth) belugas much as +<>'^•50. This large value agrees both 
in rign ^d in maghiuide with the quamity determined from 
observations of zenith stars for similar ixisitions of the observer, 
via. of^77, and Herr Schur concludes that his observed zenith 
dlvtances of stars require a correction of about -o"‘6. In the 
case of rive' other Strasboig observers, the corresponding correc¬ 
tion if .comparatively insl^tficaht. Herr Schurii sueces^r at 
^tnubuig is Dr. Kobold, 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 JULY 18-24 

/I4OR the reckoning of time the civil day, oommeocing at 
' ^ Greenwich mean midnight, counting the hours on to 34, 
is here employed.) 

At Crgemtne^ an Jufy 18 

Sun rises, 4h. 6m. ; souths, t2h. 5m. 56'5s.; sets, loh. 6m. ; 
decl. on meridian, 21'’ 1' N. : Sidereal Time at Sunset, 
I5h. 5am. 

Moon (two days after Full) rises, 2oh. 4201.*; souths, ih. 3101.; 
sets, 6h. 27m.; decl. on meridian, 14** 5' S, 


Planet 

Rises 
h. m. 

Souths 
h. m. 

Sets 
fa. m. 

Decl. on BwridUo 

... 13 at N. 

Mercury 

.. 6 4* 

... ts 54 

. 21 7 

Venus ... 

• • t 33 

... 9 38 ■ 

. 17 43 

... 21 46 N. 

Mars ... . 

.. It 3 

... 16 48 . 

• 23 33 

... 3 3* S- 

Jupiter... 

.. 10 9 

... 16 18 . 

. 22 27 

0 58 N, 

Saturn... . 

. 37 

... II 15 . 

. 19 23 

... 22 20 N. 


* liidicatas that the riciinR is that of the preoedioa evenic^. 


Ocamitatians of Stars by tht Maon (visible at Greenwich) 


July Star 

Mag. 

Disap. 

Conreueodinc 

D.on angles Booi ver- 

Keap. ^ 




invertta imnga 



h. m. 

h- m. 00 

19 ... £* Aquarii.. 

. ... S 4 - 

3 30 near approach 35 — 

19 ... ri Aquarii.. 

. ... 6 ... 

4 I near approach 220 — 

24 ... ^Ccti 

. ... 4 ... 

23 32 -• 

0 247 ... 52 267 

t Occurs on the followinx mommx- 

July h. 




19 ... 10 .. 

Mercury at greatest elongation from the Sun, 


27 east. 




Vatiab/e Stars 


Star 

R.A. 

D<icl. 



ht m. 

0 1 

h. m. 

U Cephei . 

. 0 52*2 ... 

81 16 N. 

... July 18, 23 32 /« 




„ 23. 23 U « 

R Piscium . 

I 24’8 ... 

2 18 N. 

• •• .» ^ 

S Ursce Majoris .. 

. 12 39 0 ... 

6i 43 N. 

.. .. * 4 . 

V Bootis . 

. 14 25*2 ... 

39 22 N. 

... „ 22, M 

U Coronae. 

15 13’6 

3* 4N, 

... „ 21, 22 22 m 

U Ophiuchi. 

17 10*8 ... 

I 20 N, 

. *2, 2 58 « 




„ 22, 23 6 « 

X Sagittarii. 

17 40*4 

27 47 s. 

. July 24, 2 0 Af 

U Sagittarii. 

18 25*2 ... 

19 12 S. 

. 19. 2 0 AT 

S Vulpcculte 

19 437 

27 0 N, 

... 24, m 

X Cygni . 

19 46 2 ... 

32 38 N, 

... ,, 18, M 

S Dclpbini. 

20 37-8 ... 

16 4t N. 

.. ,, 22, AJ 

8 Cephei . 

, 22 24 9 ... 

57 50 N. 

... „ 18, 21 30 m 


M dgnifieii maximum ; m minimum. 


Meteor ShoURrs 

Meteors begin to be somewhat numerous in the latter half of 
the present month. Amongst the radiants represented ate the 
following :—Near ir Andromeda, R. A. io“, Decl. j8“ N.; near 
i 3 Cassiopeia;, K.A. 6"', Decl. 58® N. ; near ft Droconis, K.A, 
245*, Decl. 64^ N. ; near cr Scqientis, K.A. 266*, Deck 12" S. ; 
near a Cygni, K.A. 312’, Decl. 46* N. ; from Lacerto, R.A. 
342*, Decl. 40“ N. ; and the great Per^eid shower, maximum 
August to, radiant K.A. 45”, Decl. 56'' N., begins to funiish 
individual meteors about this time. 


GEOGRAPHICAL NOTES 

AccoRorNc to the Cohnies and Inaia^ the Secretary of the 
Victorian branch of the Geographical Society of AusiraJnsia has 
written to the Royal Society of Victoria asking the latter to 
appoint a committee to confer with that already appointed by 
the former Society on the question of sending an exploring ex¬ 
pedition to the Antarctic regions. It is urged that a conference 
should take place as soon sts pos'^ible, and that various scientific 
associations should be invited to co-operate in sending out one 
or more exijeditions. 

The latest news from the Chitral Mission is that Col. Lock¬ 
hart is returning to India from Zebah, in Bodakshan, leaving 
CoL WQodihori>e in charge of the party. 

It U stated that Mr. A. K. Colquhoun, who is at preaent Civil 
Commissioner at Mogoung, in Uppar Barir^ah, is about to start 
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a joyim^ of ex|>lonUion into Upper A^jianii and the regions 
lying between this and Burmah. 

The latest offidal information concerning Dr. Wilhelm 
Junker, the African traveller, comes from Zanzibar. It reports 
that while he was staying with the Kinj of Unyoro, the latter 
was attacked and defeated by the King of Uganda. The King 
of Unyoro and Dr. Junker succeeded, however, in making their 
escape^ Dr. Junkert tbst all hi<t collections, but saved his 
juumab. 

At the March meeting of the Geographical Society of Stock¬ 
holm it was deetded not to distribute the Vega medal—the 
createst honour the Sodety can confer — this year. Only 
tnrtC travellers have as yet received it, viz. Nordenskjold, 
Pallander, and Stanley. The Vega fund was awarded to Dr. 
K. Svenonius, for explorations in the Lapland highlands during 
the summer. 

A RECENT number of the Verkandlungen of the Berlin 
Geographical Society (Band xiii. No. 5), contains an important 
paper on Corea, by Dr. Gottsche, who travelled widely over the 
peninsula on behalf of the Japanese Government. During two 
journeys he traversed all the eight provinces of the country, and 
visited 80 of the 350 district towns. The general features arc 
already tolerably well known to English students from Mr. 
Carlcs^s reports laid before Parliament, and his paper in the 
J^ocetdittgi of the Royal Geographical Society, but as Dr. 
Gottsche is a geologist, and travelled specially for sdentiBc 
observation, he supplements Mr. Carles’s papers in this direc¬ 
tion. The climate, he shows by meteorological tables, lies be¬ 
tween that of Japan and of North China, while in the North the 
climate in winter is of almost Siberian rigour. As for the 
geological formation, granite, gneiss, and crystalline schists 
play a predominant part. Here and there these are broken by 
the older volcanic formations, as diabase and quartz porphyry; 
I>aIreozoic strata occur rarely, and the later aedimentary forma¬ 
tions not at all. Active volcanoes do not exist on the mainland, 
and earthquakes have been unknown Within the memory of 
man. The only metal in which Corea is rich is iron ; the belief 
that gold abounds is a delusion. The fauna is rich, and of much 
interest, for palsearctic and sub-tropical ty^a meet here. With 
regard to the flora, unfortunately a U^e portion of Dr. Gottsches’ 
collectioti was lost, and the remainder was handed to Dr. Engler 
of Breslau for examination and report. In conclusion, he says 
that though Corea may never be popular with the ordinary 
traveller for pleasure, it will well repay the visitor on scientific 
objects intent. Prof, Enting, who travelled in the interior of 
Arabia in 1883-84 on an antiquarian mission, especially in 
search of inscriptions, gives a long and comprehensive account 
of the regions through which he went. 

The new number {Heft ii. Bd. 9) of the Deutsche Geo- 
^mphische Blatter^ the organ of the Geographical Society of 
Bremen, contains the conclusion of Dr. Oppel's paper on the 
Congo basin. The present instalment refers to the explorations 
of past years, the lower, central, and upper Congo region, north 
and south of the stream, the climate, meteorology, botany, 
zoology, ethnography, &c. It will thus appear that the paper is 
an encyclopaedic one on the great West African river. The 
next paper is a continuatiofi of Herr Valdau’s account of his 
journey to the north of the Cameroons, especially around I.Ake 
Mbu, and between that and Baliindu, and the coast. Herr 
Steinvorth gives a most interesting account of a little Slav 
Colony or oasis in Hanover called the Hanoverian Wendtland, 
where the people down to this day have in great part preserved 
their original speech, customs, and other peculiarities. The 
writer describes all these in some detail, and comes to the 
natural conclusion that here we have not a pure Wendt people, 
but one largely mixed with Gormans, and thinks, after dis¬ 
cus'-ing the peculiarities of the dialect spoken, that this colony 
is worthy of the attention of the student of comparative language. 
This U followed by a general article (which is anonymous) on 
the new Chilian province of Tarapaca, dealing especially with 
the silver mines and saltpetre industry. Herr Seelstrang sup¬ 
plies a paper of more direct geographical interest on the region 
about the source of the Rio Chubut, hitherto one of the least- 
known ports of the Argentine Republic. The rest of the number 
(whidi is of considemble size) is occupied by geographical 
intelligence, revieurs of books, &c. 

In the BoUtHm of the Italian Geographical Society for May, 
Signor Sommier describes the excurrion which he made with 


S%nor G. Cini to Cape North In Jatmaty tSSC* Some Infoieit 
attaches to this journey, which is the Erst made across X4tplahd 
and Finland in midwwterfor parody sctenUEc {mrpdses* The 
travellers proceeded by train Ghristlania to Throodiyemf 
and thence by steamer ui darkness and storm to Hammerfest and 
Skarsvaag, in the island of Magero, the northernmost group of 
habitations in Europe, and the nearest permanent settlement to 
Cape North. Here they received a friendly welcome from the 
local Landelsmand," and reached the goal of the espeditibn 
on foot with much greater ease than had been anticipmea* Ihe 
weather was unusually calm and mild, with a temperature of 
only - 2^ C. At some points the evergreen lichens and other 
ffrowtha (Betula nana, Empetrum mgrum, Diapeusia tupponSca, 
&c.} were visible thimghsome centimetres of transparent ice 
clothing the surrounding rocks. The only animals seen, besides 
the eider and other water-fowl, were the raven, crow, magpie, 
Arctic fox, and frankoUne, the latter (Lagoput mutus) evetyvmere 
present in large numbeia. Several photographs were taken, and 
after a stay of eleven days In the nei^bournood, during which 
the gloss never fell below - 16* C., the travellers returned by 
water to Hammerfest and Boesekop, at the head of the Alter, 
fjord. Thence the route was continued oVtrland under great 
hardships — eastwards to Lake Enare, southwards through 
Kittila to Hapnranda, and round the w^ side of the Gulf of 
Bothnia to Suadsvall, whence Stockh ilm was reached by train. 
At Karosjok, on the road between Bossekop and Enare, the 
travellers made the acquaintance of the same Lapp family that 
visited London last year, and much valuable information was 
collected on the Lapps, Quiins, and northern Finns, Thit* 
forms the subject of two communications sent by Stephen 
Sommier to the Anhivioper P AnOopologia e PStnotogia (xvi,, t, 
1886), and separately printed under the title of The Lapps and 
Northern Finns.” The account of the trip to Cape North has 
also been issued in separate form by the Italian Geographical 
Society (Rome, 1886). 


TNE LUNAR SURFACE AND ITS 
TEMPERATURE 

MONOGRAPH by the writer, relating to the temperature 
of the lunar surface, read before the American Academy 
of Science, September 1869, contained the followingAre 
we not forced to dissent from Sir John Hemchel’s opinion that 
the heat of the moon’s surface, when presented to the sun, 
much exceeds that of boilini^ water ? Raised to such a high 
temperature, our satellite, with its feeble attraction, could not 
possibly be without an envelojje of gases of some kind. Indeed, 
nothing but the assumption of extreme cold offers a satisfiictoiy 
explanation of the absence of any gaseous envelope round a 
planetary body, which, on account of its near proximity, cannot 
vary very much from the earth as rcgtbds its composition. The 
supposition that this neighbouring body is devoid of water, dried 
up and sunburnt, will assuredly prove one of the greatest mis¬ 
takes ever committed by physicUts. ” This assertion was based 
on demonstrations showing that the circular walls of the great 
ring mountains ” on the lunar surface are not, as supplied, 
composed of “ mineral substances oririnally in a state of lusion.'’ 
The height and diameter of these waJls being recorded in ** Der 
Mond,” computations based on the safe assumption that the areas 
of ihcir transverse sections cannot be less than the square of their 
height, establishes the important fact that the contents of the 
wall of, for instance, Tycho, the circumference of which is lEo 
miles, height 2*94 miles, amounts to 2 94 x 160 su 1382 cubic 
mile<i. 1 he supposed transfer of tbU enormous maas, in a 
molten state, a distance of 25 miles from the central vent ima¬ 
gined by Nasmyth, and Its exact circular distribution at the 
stated distance, besides its elevation to a vertical height of nearly 
3 miles, involve, I need not point out, numerous physical im¬ 
possibilities. Otlier materials and agencies than those supposed 
to have produced the ” ring mountains ” must oonsequenUy, he ^ 
sought in explanation of their formation, A rigid appBoation 
of physical and mechanical principles to the solution of ^ 
problem proves oonelosively that water subjected successively to 
the action of heat and cold has produced the circti^ 'Wedb of 
Tycho. The supposition that theie stupendous motmds 
of volcanic macenals must occordiogiy be rejected And rifo 
assumption admitted that they are inqrt glacittrs whicl^,^ve 
become os permanent a 4 granite mountains by the action of 
perpetual intense cold. 
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][xkde|>endently of the forefohsg demoutration, the folUcy of 
the vohAaic hypothesis wUl be comprehended by its advocates 
on teftSKung tbet the quantity of lava requisite to form the cir- 
cuta Walls of Tycho would cover the entire surface jof England 
and Wales to a depth of M5 feet. ^ 

Before proceeding further with our demonstration it will be 
neceMhry to establish the maximum tem^rature which solar 
radiation is capable of impartii^ to the lunar surface. This 
temperature, of course, vanes with the distance of the primary 
axtd tts satellite from the sun. By means of an actinometer the 
bidb of whose thermometer receives an equal amount of radiant 
heat on opposite sides, I was enabled to determine with desirable 
accuracy, sixteen years ago, that, when the earth is in aphelion, 
solar radiation on the ecliptic imparts a maximum temperature 
of 67**2 F., and that the retardation of the radiant energy occa¬ 


sioned the want of perfect atmospheric diathermancy reaches 
0*207. Consequently the temperature produced ^ solar radia¬ 
tion at the boundary of the terrestrial atmosphere is 

67*2 X rao7 = 8i**ii F.* 

when the earth U in aphelion. Agreeably to observations during 
the mnter solstice, compared with observations at midsummer, 
at equal zenith distance, the augmentation of solar intensity 
when the earth is in perihelion amounts to 5” *84 F. ; hence the 
temperature produced by solar radiation reaches 

81*11 + 5-84 - S6**9S F., 

when the rays enter our atmosphere during the winter solstice. 
It should be observed that on theoretical wounds the increase of 
temperature, when the earth is in perihelion, will be in the 



Captain Ericsson’s Pyrheliometcr. 


inverse ratio of the dispenian of the S 9 lar mys ; hence, as the 
aphetion distance is to the perihelion distance as 218*1 to 210*9, 
it will be seen that the temperature produced by solar radiation 
when'the earth is in perihelion will be 

aio'^ 

Adding 0*207 fw retardation caused by irapcricct atmospheric 
diadkermancy, solar intensity during the winter solstice will be 

71*86 X 1*207 = 86**73 F. 

Calodation^ baaed on as before stated, proves that 

the perihelion temperature is 86'^'95, showing a trifling 
diacmpaiicy between tbemy and observation. 

* Aiaa of Baglaiid atid Walts, j9,3m square miles; coatems of the walls 
t^St cubic miles { heace ^ 5*8^ “ ra5"«»f*«t' 


Adopting 86®*73 as correct, it will be found that the 
early rfiean temperature produced ly solar radiation when the 
lys enter the earth's atmosphere will be 

«‘!:£i±“l:73 = 83-9aF., 

2 

rhilc the temperature produced by the sun’s radiant heat is only 
r*ii during the summer solstice, as before shown. Hence the 
smperature of the lunar surface when presented to the sun while 
^e earth is furthest from the Luminary can only be augmented 
l**ii F. 

The remarkable fact that the moderate heat produced by solar 
sdiation is capable of increasing the temperature of bodi^ 
reviously heated to a high degree demands consideration in 
onnection with the sul^t under investigation ; also the nature 
f the device, before reforred to, for ascertaining the temperature 
roduced by solar radiation. The accompanying illustration 
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represents a combination of said device and a pyrheliometer 
dinering materially from Pouillet's in^ (rttment* by showing the 
tme intensity of the ** Are’* in the sun’s rays. 

The illustration presents a toj) view and a vertical section of 
the hew instrument throvigh the centre line. The upper part, 
composed of bronze, is cylindrical with a flat top, the bottom 
being semispherical, composed of ordinary glass. The top of the 
cylindrical chamber is ^provided with three circular perforations 
covered by a thin crystal carefully ground and polished. A 
thermometer having a spherical bulb is introduced through the 
side of the chamber, the bulb being central to the transparent 
semispherical bottom. A short parabolic reflector, shown in 
section on the iUustrationi surrounds the instrument, adjusted so 
that its focus coincides w ith the centre of the bulb of ihctherraO' 
meter. The compound cylindrical and spherical chamber is 
inclosed in a vessel containing water, approprir.tc openings at 
top and bottom being px*ovukd for maintaining constant circu* 
lation during experiments. Uflicient means are also piovided 
for exhausting the air from the internal chamber. The instru¬ 
ment is secured to the t<»p of a substantial table which, during 
experiments, faces the sun at right angles by the intervention of 
a parallactic mechanism. Movable shades are applied, by 
means of whicli the sun’s rays may be quickly cut on from, or 
admitted to, the paralxxlic reflector; while other shades enable 
the operator to admit or exclude the solar r.ays from the circular 
perforations at the top of the exhausted chamber. It will be 
readily understood that the parallel lines within the exHttMtod 
chamber, shown on the illustration, indicate the oonne of the 
solar rays passing through the crystal and the performtions at the 
top, while the converging radial lines iitdicete the niyt reflected 
by the parabolic reflector. The >ippef hemfai^iepe of the thermo* 
metric bulh, it wilt be seen, receives the nidiAtit oner^ of the 
sun’s rays which pass through the lat^e central perforation ( 
while the lower half of the bulb will be acted upon by the raye 
passing through the small perforations. These rayit are reflect^ 
uoNvards by two inclined circular mirron attached to the bottom 
of the exhausted chamber. It should be particulaHy observed 
that the areas of theae tndifaried mirrors sho^d exceed 

the area of the great circle of the bulb of the thermometer suA- 
cienliy to make good the loss of mdiant ener^ty caused by the im¬ 
perfect refleettofk of the said mlrroM, and also to make good the 
loss attending the passage of the solar nays through the crystal. 
A capaciou.s water cistern, connected by flexible tubes with the 
external casing of the pyrheliometer, enablea the operator to 
maintain the exhausted chamber at any desirable temperature. 
Engineers of great experience in the application of heat for the 
production of motive power and other purposes deny that the 
temperature of a body can be increased by the application of 
heat of a lower degree than that of the body whose temperature 
we desire to augment. The soundness of their reasoning is 
apparently incontrovertible, yet the temperature of the mercury 
in the instrument just described raised to 600* F, by means of 
the parabolic reflector, increases at once when solar heat is 
JidmiUcd through the circular ai>eriures, althou^fi the sun’s 
radiant intensity at the time may not reach one :cnth of the 
stated temperature. It should be mentioned that the trial of 
this new pyrheliometer has not been concluded, owing to very 
unfavourable atmospheric conditions since its completion. For 
our present purpose the great fact established by the illustrated 
instrument is sufficient, namely that the previous temperature of 
a body exposed to the sun’s radiant heat is immaterial. The aug¬ 
mentation of temperature resulting from exposure to the sun, the 
pyrheliometer shows, depends upon the intensity of the sun’s rays. 

Kcgarding the temperature prevailing during the lunar night, 
its exact di^ree is not of vital importance in establishing the 
glacial hypothesis, since the periodical increment of temperature 

f )roduced by solar radiation is only a fraction of the permanent 
OSS attending the continiiotis rmliation against space resulting 
from the absence of a lunar atim)S[)hcre ; besides, all physicists 
admit that it is extremely low, .Sir John Herschel says of the 
night temiMirature of the moon that it is the keenest severity 
of frost, far exceeding that of our Polar winters.” Proctor says : 
** A cold fer exceeding the inlensest ever produced in tcrrestnai 
experiments must exist over the whole of the unilluminaled 
hemisphere.” The author of “ Outlines of Astronomy” has 
also shown that the temperature of space, against which the 
moon at all times radiates, is - 151'* C. ( - a39®*8 F.), Pouillet’s 
estimate being -143* C. (- 323'-6 F.). Adopting the latter 
degree* and allowing 8i‘**n for the sun's radiant heat, we esta¬ 
blish the fact that the temperature of the lunar surface presented 
to the sun will be 323**6 less 81**1, or - 143**5 F*, when the 


earth is in aphelion. It will be well to bear in mind that when 
the earth is in the said poeiUoni (he Aih's taya acting on the 
moon subtend an aogk of 31’ 32", hence the k>«s of hwd by 
radiation against space will be diminwhed only 0*000021 during 
sutuihine. Nor should ilerschel’s investigatiem be lost sigln 01, 
showing that stellar heat bears the mme proportion to solar heat 
as stellar light to solar light. Stellar beat being thus practically iit- 
appi'eclable, the temperature produced by stellar raaiatioh munnot 
be far from absolute zero —an assumption in harmony with the 
views of those who have studied the subject of stellar radiation, 
end consequently regard Pouillet's and Herschers estimate of the 
temperature of space as being much too high, 

llaving disposetl of the questioit of temperature, let us return 
to the praciical consideration of the glacial hypothesis. The 
formation of annular glaciers by the juint agency of water and 
the internal heat of a planetary body devoid of an atmosphere 
and subjected to extreme cold is readily explained on physical 
principles Suppose a sheet of water, or pond, on the moon’s 
surface, covering the same area as the plateau of Tycho, viz. 
50 miles diameter and 1960 square miles. Suppose, al^, that 
the internal heat of the moon is capable of maintaining a 
moderate steam pressure, say 2 lbs. to th« square inch, at the 
surface of the water in the pond. The attraction of the lunar mass 
being only one sixth of terrestrial attraction, while the moon’s 
surface is freed from any atmospheric pressure, it will be evident 
that under the foregoing conditions a very powerful ebullition 
and rapid evaporation will take place, and tnat a dcivse column 
of vapour will rise to a considerable height above the boiling 
watcf. It will also be evident tltat the expansive force within 
this obi limn at the surface of the water will be so powerful at 
the stated pressure that the vapour will be forced beyond the 
oonfitteiof the pond in all directions with great velocity. No 
Wtical current, it should be understood, will be produced, since 
lUtitude of the column, after having adjusted Itself to the 
pfVtKCme corresponding with the surface temperature of the water, 
iwmolns stationary, excepting the movement consequent on con¬ 
densation from afcve. The pwticles of vapour forced beyond 
the confines of the ix>nd, on being exposed to the surrounding 
0OW, causetl by unobstructed radiation against space, will of 
course crystallise rapidly, and in the form of snow fall in equal 
quantity round the pond, and thereby build up an annular gla¬ 
cier. As the radius of the vapowus column exceeds 25 mnes, 
it will be perceived that, notwUhslanding the rapid outward 
movement, before referred to, aomo of the snow fanned by tho 
vapours rising from the boiling pofld will fall into the same, to 
be melted and rc-evaporated. 

In connection with the fbmgoing explaxution of (he formation 
of annular glaciers, their exact circular form demands special 
consideration. An caamination of Hatheiforil's large photo¬ 
graph of the lunar wrfiftce shows that, opar^ from the circuit 
form of the waiti, the bottoms of tM depressions arc in 
numerous cases smooth, rising slightly towards the centre 
uniformly all ivund. The precision oMrvable proves clearly 
the action of lormativc power of great magnitude. Referring to 
what hnx alrtady been explained regarding the vaporous column 
of 25 miles radius, calculation show* (hot a surface temperature 
exerting the moderate preMure of 3 lbs. to the square inch 
will produce an amount of mechanical energy almost incal¬ 
culable. Practical engineers are aware that the steam rising 
from a surface of water lO square feet, heated by a very slow 
fire, is capable of producing an energy of I horse-pjwer; conse¬ 
quently a single s(|uare mile of the boiling pond wIU develop 
2,780,000 hof'^c-power. This prodigious energy will obviously 
be exerted horizontally^ as the weight of the superincumbent 
column of vapour balances its expansivt force precisely as the 
weight of our atmosphere balances iu expansive force. Bat 
unlike the earth's atmosphere, which Is restrained from horl- 
zontaJ movement by its continuance round the glol>e, the vapour 
of the column of 50 miles diameter is free to move beyond the 
confines of the pond. A very powerful horizontal motion, 
especially of the lower part of the vaporous mass, will thus be 
promoted, acting in radial lines from the centre, the principal 
resistance encountered being the friction against the water. 
Considering that; the friction against the surrnce of the ocean, 
caused by the gentle trade-wind, is sufficient to produce the 
Gulf Stream, we need no figures to show the effect oh the venter 
in the boilii^ pond produced by the vaporous mass by 

an energy of 2 Iba. to the square inch, in radial Uhes towards Its 
confines. A circular tidal wave of extraordinary power, together 
with a return undcr-current towards the centre^ will obviously be 
the result. But agreeably to the laws supposed to govern vortek 
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fnotloQ, these currents cannot be maintained in a radial direciipn. 

A rotary motion, rapidly augpnenting, will laUe place, producing 
a vortex more powerful than any imagined by Ucscartes. The 
radial currents of the vaporous column having assumed a sjHral ■ 
cowse, will rapidly acquiFc a velocity exceed that of a cyclone, j 
The practical eifeCt of the powerfni movement of the vortex, it ] 
is reasonable to suppose, will resemble that of a gigantic carving- ' 
tool whose thorough efficiency in removing irreguUrities has Iksen ' 
proved by the exact circular outline presented by thousands of j 
Innar formations. The terraces within the ** ring mountains in* ) 
dicated on Beer and Madler's chart, it may be shown, were I 
produced by evaporation resulting from low temperature and 1 
reduced energy after the formation of the main glacier. j 

There is an ither feature in the lunar landscape scarcely leas 
remarkable than its circular walls and depressions. In the centre 
of nearly oil of the latter one or more conical hills rise, in yome 
cases several thousand feet high. Has the rotary motion of the 
boiling vortex any connection with these central cones? A 
brief explanation wiH ahowthat the connection is quite intimate. 
The unoer-rated estimate that 10 square feet of surface under 
the action of slow fire is capable of developing one horse¬ 
power proves the presence of a dynamic energy exceeding 
5 , 003 , 000,000 of horse-power at the base of the vapenous 
column resting on the boiling water of a pond ns large as that 
of Tycho. N^o part of this power can he exerted vertically, as 
already explainea, on the groumi that the weight of the vapovir 
restrains such m ivement. The grent velocity of the vortex rc- 
fiuUing from the exjxjnditwre of the stated amount of dynamic 
energy will of course prcKluce c^irrcsponding centrifugal force ; 
hence a maelstrom will be formed capable of draining the cen¬ 
tral part of the pond, leaving the same dry, unless the water be 
very deep, in which case the appearance of a dry bottom will 
be postponed until a certain quantity of water has been trans¬ 
ferred to the glacier, It should be observed that the central part 
of the bottom, freed from water, will also be freed fr^m the 
surrounding cold by the protection afforded by the vaporous 
mass. The quantity of snow formed above the centre, at great 
altUude, will be small, and of course diverged tluring the fall 
Evidently the dry central part, prevented, as shown, from cool¬ 
ing, will soon acquire a high temperature, admitting the forma¬ 
tion of a vent for the expulsion of lava, called for as the moon, 
whose entire dry surface is radiating against space, shrinks rapidly 
underthe forccu refrigeration attending glacier-formation Lava- 
cones similar to those of terrestrial vcdcanoes, and central to 
the circular walls, may thus be formed, the process being favour ed 
by the feebleness of the moon’s attraction. The existence of 
warm springs on the protected central p'aitis is very probable ; 
hence tne formation of cones of ice might take place during the 
last stages of glacier-formattpii, when those plains no longer 
receive adequate protection against coM. 

la Aocorc&occ with the views expressed in the monograph read 
before the American Academy of Science, continued rot-arch has 
confirmed my supposition that the water on the moon bears the 
same proportion to its mass as the water of the oceans to the 
terrestrial mass I have consequently calculated the c mtents of 
the circular walls of the “ring mountains” measured and 
delineated by Beer and Madler, and find that these walls contain 
630,000 cubic miles. The opjmsite hemisphere of the moon 
being subjected to similar vicissitudes of heat and cold as the one 
presented to the earth, the contents of the circular walls not seen 
canrmt vary very much from those recorded in “ Dcr Mond”; 
henoe the total will amount to 1,260,000 cubic miles. Allowing 
for the difference of specific gravity of ice, the state I amount 
represents 1,159,000 cubic miles of water. But “Dcr Mond” 
does not record any of ibe minor circular walls which, as shown 
by the large photograph before referred to, cover the entire sur¬ 
face of some parts of the moon. On careful comparison it will 
beibund that the contents of the omitted circular formations is 
so great that an addition of 50 per cent, to the before-slated 
amount is called for. An addition of 25 per cent, for the ice¬ 
fields, whose extent is indicated by cracks and optical pheiio- 
ment, is likewise pro;')er. The sum total of water on the moon, 
therefore, amounts 10*2,038,600 cubic miles. 

Adopting Hirschel’s esUm\te of the moon’s comparative mass, 
vu, 0*011364, and assuming that the oceans of the eartlr cover 
i30,Qex>,oo3 square miles, it will be seen that the estimated 
quanti^ of water on the moon corresponds with a naean dep'h 
of feet of the terrestrial oceans,' This depth agrees very 

with wawr on the mooiv 


nearly with the oceanic mean depth established by the soundings 
for the original Atlantic cable, vix. 7500 feet; but the result of 
the Challenger Expedition points to a much greater depth. This 
circumstance is by no means conclusive against the supposition 
that the satellite and the primary are covered with water in rela¬ 
tively equal quantities. The correctness of Sir John Herschers 
demonstration proving the tendency of the water on the lunar 
.surface to flow to the he Unisphere furthest from the earth must be 
disproved before we reject the assumption that the quantity of 
water on the surface of the moon bears the same prop:>rtion to 
its m'lss as the quantity of water on the earth to the terrestrial 
mass. John Ericsson 


SCIENTIFIC SERIALS 

Reniiconti del Reale 1st Unto Lombardo ^ May 27,—Determina¬ 
tion of the heat of fusio i in the alloys of lead, tin, bir.muth, and 
zinc, by Prof. O. Miznotto, By the cooling process usually 
adopted for determining the specific heat of liquids, the author 
finds the point of fusion and the heat of fusion for these various 
cliemical alloys as under :— 

Point of fusion Heat of fusion 


Tin and lead. 

Tin and zinc. 

Tin and bismuth ... 
Bismuth and lead ... 


iSi 

196 

•38 

126 


10*29 
16'20 
11 *065 
4744 


Two of these coincide and two others differ little from the composi¬ 
tion of the chemical alloys as given by Rudberg,—Education 
and crime in Italy, by S. Amaio Amati. In order to ascertain the 
influence of putlic instruction on the criminal classes in the 
Peninsula, the author has compiled a number of comparative 
tables based on official returns ranging from the year 187! to 
1883 inclusive. For the last three years of this period the 
re ulls are as under ♦— 



Crim'iuits 


E ducat 

i8ii 

... 8693 ... 

55 ** 

... 303* 

IS* 

1882 

... 7019 ... 

4*39 

2671 

*99 

1883 

... 6490 ... 

374 * 

... 2596 .. 

*53 

According 

to the three last census 

returns the total percentage 

unlct tered 

was as under : — 





MaLif 


Females 

Toul 

x86i 

65*47 


81 52 

73 5 ° 

1871 

6o*l6 


77 ‘*» ... 

6864 

i88i 

S 3«9 


7293 

6345 


—Meteorological observations ma le at the Brcra Observatory, 
Milan, during the month of May. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, May 6.—“Further Discussion of the Sun¬ 
spot Spectra Observations made at Kensington,” By J. Norman 
Lockyer. Communicated to the Royal Society by the Sulnr 
Physics Committee. 

I have recently discussed, in a preliminary manner, the lines 
of several of the chemtctl elements most widened in the 700 
spots observed at Kensington. 

The period of observation commmees November 1879, and 
extends to August 1885. It includsa, therefore, the sunspot 
carve from a minimum to a maximum and some distance 
beyond. 

Ii is perhapi desirable that T shotld here state the way in 
which th* observations have been made. The work, which has 
l>een chiefly done by MeS'rs. Lawrance and Greening, simply 
consists of a survey of the two regions F —b and d —D. 

The most widened Ime in each region—not the widest line, 
but the m^st wtd ntd^ is first note! ; its wave-length being given 
in the observation books from Anfstrom's map. Next, the lines 
which most neirly aporoach the first one in widening are re¬ 
corded, anl so on till the positions of six lines have been noted, 
the wave-lengths being given from Angstrom's map, for each 
region. 

It is to be observed that these observations are made with >ut 
any reference whatever to the origin of the lines; that is to sny 
it is no part of the observer’s work to see whether there are 
metallic coincidences or ml; this point has only been inquired 
into in the present reductions, that is, seven months after the 


252 


NATURE 




Table A.— Iron 

Jrott hints oiurved in Sumpet Sfutira at Kinsinglan among the 
most Widentd Lines 


S.S^tS 

S.ioiS 

5. sSjS 
r.iSiS 
o.oSiS 
LSUi 
g.rW? 

g.9£tS 

0.EC1S 

S.9»xS 

zSzjS 

o.iziS 

8.601S 

o.£otS 

z.86oS 

E.960S 

Z. 060 S 

t.tgoS 

8-8^oS 

6 .1105 
$^SloS 
o.tZoS 
6.i4oJ 
'• 890 ? 

o. iSoS 
fr.6toS 
8.ZW3S 
z.itoj 
i.ot'oS 
r-gEoJ 
e.ZioS 
2.9*0? 
2 .6 io? 
r.tro? 

5.1105 
S.900? 
2.SooS 

6. K)oS 

S.f86fr 
?.286> 
8 . 1861 ^ 
Z.pSfit' 
8.6 i6t 
o,8i6t 
?.6o6fr 
o.Zo6t' 
9.o68l^ 
0 . 068 *- 
0.888*^ 

fr.ZZgt^ 

S.SZgl^ 

e.iZgl^ 

2.E98^ 


i^. 

WR 

2 S 


® 2 

g° 

"2 

1 - 


o u 

S § 

S"-' 

§s 

Si 

1? 

mT 

M 


sj 

ti 


3 


11 

gs 

i 


H 


^ s 

3 h 

tf 

i 

C&t 


2a«t observations now dUenssed were mode. In thi| woj per^i 
absence of ai) bias is secured. 

It may further be remarked that the number of lines widened 
throughout a sunspot period is about the same, so that the con¬ 
ditions of observation vary very little from mouth to monthf and 
from year to year. 

It may be further remarked that the absotote unifomity of 
the results obtained in the case of eoch of the chemical elements 
investigated indicates, I think, that the observations have been 
thoroughly welt made; and, as a matter of fact, they are not 
difficult. 

1 6rst give tables (A, B, C) showing that for each of the 
Table B,—Nickel 

/Jst of most Widtmd Lints obstrVRi at Kensin^on 


Lines 


p ^ 'P S9 'P r* ^99 99 r-* r r^'P 

u-k N ^ in W b W Qv L in i^ttO in 

“ * ^ M m t“®o *** ^ On w Wi w ^ 

lO^O^ONO^OO 00 mmmm 

^ ^ ^ ^inmmNninNAwnNnNnNnNnNnm 


r, rn I 

yq t^O * 


1st hundred 


2Dd hundred 


3rd hundred 


4th hundred 


5th hundred 
6th hundred 
7th hundred 


Table C.— Titanium 

List of most fVidmtd Lints obstrved at Kensington 


Lines 


jn N N y*> P fn w w qo 0 fO p yqp pN\p yi ^ N 


1st hundred 


and hundred 


3rd hundred 


4th hundred | 


5th hundred : 


6th hundred 


7th hundred 


No lines. 


chemical elements taken-^iron, nickel, and tltaniam^the mm- 
of lines seen in the aggregate in each hundred pbservatioito la 
reduced from minimum to maximum, and that Bds result holds 
good for both regions of the spectrum. 

X next give another ubhe (u) showing that daring the 
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TABtK Ty,-^Unknown IVuleftedLinfs &hfn/eJ ai JCrmin^/jn 



1 1 

IHt 1 2nd 
hundred,hundred 

1 1 

3rd 

hundred 

1 ^ 

4th 5th 1 6th 

hundred [hundred hundred 

. i.._. . _ 

7 ih 

hundred 

4865 i . 

'* 



; 

. 


4884 3 

... 

1 

• • 


... 



1 

4891*8 1 




I 


- 

4910 j ... 



2 




4944 i 


] 





5017'2 1 ... 

I 

... 




... 

5028*9 

1 

... 





5030 

I 






5034 ■» 

n 


3 

... 




5037 1 ■ 

... 


... 


1 


50389 


1 

1 


■■ 


5042 : 


3 





S«H *-3 ; • 

... 

4 





5043 ^ 1 

1 





. 

S 044'6 

3 






5061 1 


2 




3 

sosi's : 

... 


... 

... 


2 

5062 





... 

5 

5062*4 . . 

... 




2 


5062*8 

... 


3 


2 


5065 

... 

8 





5067 

1 






5069-5 

i 






S 070-8 

1 






5077 ‘ ... 



1 




5079-5 







5080 ! ... 



1 




50815 





... 

3 

5082 


... 



2 


5083 


... 



2 


5083-3 

1 

2 

3 




5084 

I 

■■ 



... 

3 

5084-5 






2 

5086 

... 

*7 


J 



50868 

1 

i 





5087-7 : 

1 



1 *•• 



5088-1 

1 

■ 

... 




5088*6 ■ ... 

1 






5089*0 


1 “• ; 

1 


“ ! 


5101 

... 

1 ■” 

1 ... 



1 

5103-5 




1 



5112*1 

6 

! 

4 

' ■» 

1 ““ 

I 


5*15-5 






i 9 

Sti6 

3 

'6 

24 

3 

! 

1 


5n6'2 

*'* 1 

7 





Sn8 

4 


H 



j 


5127 


... j 


( 


j 


51*75 

* 


1 





5128-8 

... j 

1 




I 

5ia9-6 

17 

i 19 

4 




5130 


1 « , 





5132 

14 

21 < 

6 


1 ■ • 


5132*5 

... 

J 

... 

1 

I ■'* 

I ■ “ i 

i 

5132*8 1 * • 

... 


3 




5133-5 


1 


r 

i 3 

17 

5133-8 . ... 

30 

47 ; 

43 

62 

3 

1 27 

SI34 




i 

i 

to 

S 1 J 4'4 ! ... 


... 

... 



1 ... 

5135 


1 



1 

1 r/> 

It 

5135-5 

... 

33 

15 


i 53 

1 3 ^ 

20 

5135-8 



37 

52 , 

1 13 

i 2 


5136 

... 

... 

4 

... ' 

1 9 ■ 

1 22 

*7 

5136's 

* ■ * 

... 

3 

1 

f 



5137 


... 

2 

2 i 

i 1 : 


... 

5137-5 

. f • 

... 

4 1 

j 

i 72 ! 

79 

22 

5 I 37 -* 


12 

35 ( 

64 i 

' U 

' 10 

3 

5 i |8 


... 



, 1 ' 

1 

3 

5139 


... 


... j 

1 ; 


t 

S« 39'4 

... 

1 

2 ! 

3 1 



... 

5149-4 


2 

... 

r.. 1 



... 

swaa 

13 

4 

... 

X 



... 

544a -8 ^ 


21 

■ 7 i 

*9 ! 

2 : 



S143 


.* 

.. 1 

! 

i ... 1 

^ ... 

20 


^53 



1st 1 2ncl 
tnindred^ hundred 

3rd 

hundred 

4th 

hundred 

5th 

hundred 

6th 

hundred 

7th 

hundred 

5143 2 

‘ 

2 





5144 2 

* 3 


2 




5144-5 




1 



5 M 5 S 

1 



... 

1 


5140 

1 


12 




5146 5 

I 


2 




514K 

1 





I 

514S 8 


( 

2 




5149 

2 32 

3 * 

36 

4 


35 

5*49 2 



1 




5*49 5 



4 



29 

5 * 49^4 

: 8 

2 

8 


8 


5*50 



I 




5 * 5 * 8 


1 


I 



s^sy^ 




I 

... 


5*54 

i 

*■ 




1 

5*55 4 




I 



5 * 5 b 

1 1 12 

5/ ' 

7 ; 

82 

9 * 

95 

5*56 5 

*' 1 



8 



5 * 57*2 

I 


4 




5*59 

i 

I 

S 

*3 

II 

4 * 

5*59-5 

r j .. 

3* 

59 

80 j 

86 

57 

5160 


I 

4 


9 


5160-4 

... ! I 


5 



4 

5162 


9 

7 

61 

67 

62 

510^*2 

I 

23 

49 

21 

30 


5*75 





1 

_1 

3 


vations the lines recorded as most widened near the maximum 
have not been recorded amongst metallic lines by cithei 
Angstrom or Thnl^n, and that many of them are not among 
the mapped Fraunhofer lines, though some of them may exist 
as faint lines in the solar spectrum when the observing con¬ 
ditions are best. 

The reduction of the latitudes of the spots is not yet 
completed. 

The result of these observations may be thus briefly stated* 
As we pass from ininiooum to maximum, the lines of the 
chemical elements gradually disappear from among those most 
widened, their places being taken by lines of which at present 
we have no terrestrial representatives. Or, to put the result 
another way—at the minimum period of sunspots when we know 
the solar altaosphero is ctuietest and coolest, vapours containing 
the lines of some of our terrestrial elements are present in sun¬ 
spots. The vapours, however, which produce the phenomena 
of sunspots at the sunspot maximum are entirely unfamiliar 
to us. 

The disaj^pear.ancc of the lines of iron, nickel, and titanium, 
and the appearance of unknown lines os the maximum is reached, 
is shown by curves in Fig. i. 

The results, in my opinion, amply justify the working hypo¬ 
thesis as to the construction of the solar atmosphere which 1 
published some years ago (/Vw. Roy. Soc., 1882, p, 291). In 
the region of the spectrum comprised between 4860 and 5160, I 
find in the case of ir *n, to take an instance, that sixty lines were 
distributed unequally among the spots in 1879 and 1880, many 
iron lines being visible in every spot. In the last observations, 
about the maximum, only three iron lines in all are seen among 
the most widened lines. These three lines also have been visible 
in four spots only out of the last hundred. The same thing 
happens with titanium and nickel, and with all the substances 
for which the reductions are finish^. 

I am quite content, therefore, to believe that iron, titanium, 
nickel, and the other substances very nearly as complex as we 
know them here, descend to the surface of the photosphere, in 
the downrush that forms a st>ot at the jieriod of minimum, but 
that at the maximum, on the contrary, only their finest con¬ 
stituent atoms can reach it. It may .also be remarked that these 
particles which survive the dissociating energies of the lowci 
strata are not the same particles among the constituents of the 
chemical elements named which give the chromospheric liDc“< 
recorded by Tacchini, Ricc6, and myself. 

Having thus found the working hypothesis to which I have 
referred stand the severe test u^ich the sunspot observationh 
apply to it, I have gone further, and have endeavoured to extend 
it m two directions. 
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First I found that the view to which the hypothesis directly 
leads* that the metaltic prominences arc produced by violent 
exploskms due to sud<len expansions atiion^;^ the cooler matters 
brought down to form the spots, wit on they reach the hiffher 
temperature at and below tlic photosphere level, includes all the 
facte 1 know touching spot and prominence formation. Thus, 
for instance, the close connection between metallic prominences 
and spots ; the entire*absence of metallic prominences with rapid 
motion from any but the spot-zone $; the fact that the faculse 
always follow the formation of a spot and never precede it; 


that the faculous matter lags behind (he spot asa Tttle {the exivt*- 
ence of veiled spots and minor promiaences in re^otis ouHtde the 
spot-zones; the general injection of unknown substanoes into the 
lower levels of the chromosphere which I first observed in 1^71, 
and which have I)cen regularly recorded by the Italian observers 
since that time—all ihe-te phenomena and iMny others which 
may be referred to at length on another occaniem* are demai^d 
by the hypothesis, and are simply aod sufficiently explamd 
by it. 

With regard to the extensions of volume to which I have re- 



Fig, 1.— Number of appearances of known aai unknown lines. 


ferred, I find Iha^ if we assume that metallic iron can exist in 
any part of the sun’s atmosphere, and that it falls to the photo¬ 
sphere to produce a spot, the vapour produced by the fall of 
1,000,000 Ions will give us the following volumes :— 

T.mp.,-v« PrCBUr. 

2,Oo:i^C. ... 380 mm. ... 0*8 

10,000 ... 760 ,, ... I'8 

50,0 o 5 aimos. ... 07 

50,000 ... 760 mm. ... 8*8 

50,000 ... 190 „ ... 35*? 


If we assum; the molecvtle of iron to be dissociated ten times 
by successive lialving, then the volume occupied will be 1024 
limes greater, and we shall have— 

50,000* C. ... 760 mm. ... 9,011 

50,000 ... 190 n ... Jfi ,044 

In these higher figures we certainly do seem nearer the scale 
on which we know sol.ar phenomena to take place; the ttieiiAen^ 
dous rending of the photosphere, upward velocities of ajO miles 
a second, and even higher horUoolal TelocUies |U>cora^g to 
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nr© mtitih mote i& hortziony with the figures in the second 
tahlc than the first 

I msty meDtiofi, in connection with this part of the subject, 
that t|w view of the nreat mobility of the photosphere which 
this hypothesis demands, so soon as we regard metallic promi- 
nenosiB as direct effects of the fail of spot material, is further 
jttrtlAed bjr the &ot that, if we assume the solar atmosphere, that 
ts the' part of the Ban outside the photosphere, lo be about 
500,006 miles high, which 1 r^ard as a moderate estimate, the 
real average density of the sun is very nearly equal to one-tenth 
that of water, instead of being slightly greater than that of 
water, as stated in the text-booiu.^ 

We can then only regard the photosphere as a cloudy stratum 
existing in a region of not very high pressure, It is spherical 
because it depends upon equal temperatures. 

The second direction in which I have attempted to develop 
the hypothesis has relation to the circulation in the sun^s atmo¬ 
sphere. I have taken, the fhets of the solar atmosphere ai a 
whole, as they arc reconlcd for us in the various photographs 
taken during eclioses since 1S71, and also in drawings made 
before that time, the drawings being read in the light afforded 
by these photographs. 


i I find that the working hypothesis at once su^ests to us that 
I the sunspot period is a direct effect of the atmosf^eric drcula 
tion, and that the latitudes at which the spots commence to four 
at the minimum, which they occupy chiefly at the maximum, 
and at which they die out at the end of one period in one hemi¬ 
sphere, orobably at the moment they commence to form a second 
one in the other (as happened in 1878-79), are a direct result of 
the Incal heating produced by the fall of matter from above de¬ 
scending to the photosphere, and perhaps piercing it. The 
results of this piercing ^re the liberation of heat from below 
and various explosive t fleets due to increase of volume, which, 
acting along the line of least resistance, give, as a return current, 
incandescent vapours ascending at a rate which may be taken as 
a maximum of 250 miles a scd>nd, a velocity sufficient to carry 
them to Very considerable heights. 

The view of the solar circulation at which I have annved may 
be briefly stated as follows 

There are upper outflows from the poles towards the equa¬ 
torial regions. In these outflows a particle constantly travels, 
SJ that its latitude decreases and its height increases, fo that the 
true solar atmosphere resembles the flattened globe^in iPlateaii's 
experiment (see photographs, 1878, and Fig. 3). 


i Fiu. a.-Minimum. Tracing of UJewcomVs obiervaUon of 187S, the Uri|Ut<ur portion of corona bcinj hidden by a screen. Show^ the einialorial 

eX tendon andToncentric atmo!tph<ros. 


15 These ctirrents, as they exist in the higher regions of the 
atmo,Srphcre. carry and gather the condensing and condcnsct] 
materials till at last they meet over the equator. 

There is evidence to show that they probably extend os koIoi 
meteoric masses far beyopd the limits of the true atniosphcre, 
and form a ring, the section of which widens towards the sun, 
wid the base of which lies well within the boundary of the 
atmo^here (Fig. 2). 

If we assume such a ring under absolutely stable conditions, 
thert will be no disturbance, no fall of material, therefore theie 
will be no spots, and therefore again there will he no promin¬ 
ences. SttCn was the state of things on the southern surface oi 
the ring from December 1877 to April 1879, during which 
period there was not a single spot observed the umbra of which 
was over IS-mlllbnths of 3ie sun's visible hemisphere. 

Assume a disturbance. This m«y mhe from collisions, and 
these ceiffisiotis would be moat likely to happen among the 
P^tetea where the surface of the ring meets the current from 
™ pdle^ These particles will fall towards the sun, thereby 
to tg water » 1^444 and to ibe earth ©'^55^ ai^iding 


disturbing and arresting the motion of other particles nearer the 
photosphere, and finally they will descend with a crash on 10 
the photosphere, from that point where the surface of the ring 
enters the atmosphere some distance further down. 

The American photographs in 1878 supply us witli ample 
evidence that this will be somewhere about Jat. 30'’, and here 
alone will the first spots be formed for two reasons. 

(1) In the central plane of the ring over the equator, the 
particles will he more numerous ; a rapid descent, thtrefore, in 
this central plane will be impossible, for the reason that the 
condensed matter has to fall perhaps a million of miles through 
strata of increasing temperature; there will, therefore, be no 
spots ; and practically speaking, as is known, there are no spots 
nt the equator, though there arc many small spots without 
umbra; between latitiule.s 3“ and 6" N. and S. 

AlKjve lat. 30*, as a rule, we have no spots, because tlicre is 
no ring, and further the atmosphere is of lower elevation, so that 
there is not sufficient height of fall to give the velocities require 
to bring down the material in the solid form. * ■ 

The Tower corona, where the corona is high, and it is highest 
over the equator, acts as a shield or buffer; volatilisation and 
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cUgsociation Uke nlaoe at higher IcveU. Where this occurs, 
spots are replaced t>y a gentle rain of fine particles slowly de* 
acendiog^ itistead of the fall of mighty masses and large 
quantities of solid and liquid material* 

Volatilisation will take ulace gradually during the descent, 
and at the utmost only a veiled spot will be produced* 

We know that when the solar forces are weak, such a descent is 
taking place all ovfcrthe sun, because at that time the spectrum 
of the corona, instead of being chiefly that of hydrogen, is one 
of a most complex nature—'SO complex that before i88a it was 
r^arded by everybody as a pure continuous spectrum, such as is 
given by the limelighr. 

The moment the fall of spot material begins we get the return 
current in the shape of active metallic prominences, and the pro¬ 
duction of cones and horns which probably represent the highest 
states of incandescence over large areas and extending to great 
heights; and, ^besides these, the production of streamers (sec 
Kig. 4)' 

Two results follow : — 

(l) In consequence of the increased temperature of the lower 
regions, the velocity of the lower currents towards the poles, 
anti^thcrefore of the upper currents from the poles, is enor¬ 


mously increased* The dlaturbwace Uio liai wlU therttfnre he „ 
increased. 

<3) Violent uprushes of the heated photCMpheric ga^s, mpunt* 
ing with an initial velocity of a miltm miles an hour, can also 
disturb the ring directly* 

In this way the sadden rise to maximum in the sunspot curv^ 
and the lowering of the latitude of the spots, follow as a matter 
of course. And the part of the ring nearest tha sun, its base, 
so to speak, is, it would appear, thrown out of all shape, and 
we get falls over .broad belts of latitude N. aUd S* 

Does this hypothesis explain, then, the slow descent to mini- 
mum and the still decreasing latitude > It does more, it 
demands it. Kor now the atmosphere over tb^ regions where 
the spots have hitherto been formed Is so highly ^eated and 
its height is so increased, that any disturbed material descend¬ 
ing through it will be volatilised before it can reach the photo¬ 
sphere. 

The best chance that descendi^ puticles have sum to form 
spots is if they fall from poinls in lower latitudes. The ,flnal 
period, therefore, of the aunspot curve must be restricted to a 
very large extent to latitudes very near the equator, and this is 
the fact also, as is well known. 



Fio. 3,—Miniinuai. Tracing of the results obtained by the cameras in *878, ehowing inner portion of equatorial extension/and how the turfsces of it cut 

the conoenoic atmosphere in lac. 35^ N. and S., or thoteaboucs. 


It will be seen that on this view, as the brightness, and there¬ 
fore the temperature, of the atmDsphere, as we know, increases 
very considerably from minimum to maximum, the masses which 
can survive this temperature must fall from gradually increasing 
heights. 

It may be pointed out how perfectly this hypothesis explains 
the chemical facts observed and associates them with those 
gathered in other fields of inquiry. 

At the minimum the ring is nearest the sun, the subjacent 
atmosphere is low and relatively cool. 

Particles falling from the ring, therefore, although they fall in 
smaller quantity because the disturbance is small, have the best 
chance of reaching the photosphere in the same condition as 
they leave the ring, hence at this time the widening in many 
familiar lines of iron, nickel, titanium, i'fec. 

The gradual disappearance of these lines from the period of 
minimum to that of maximum is simply and sufficiently explained 
by the view that the spot-forming materials fall through gradu- 
allv increasing depths of an atmosphere which at the same time 
is having its temperature as gradually increased by the result of 
the action 1 have before indicated, until finally, when the maxi¬ 


mum is reached, if we assume dissociation to take place at a 
higher level at the maximum, dissociation will take place before 
the vapours reach the photosphere, and the lines which we know 
in our laboratories will cease to be visible. 

Tliis is exactly what takes place, and this result can be con¬ 
nected, as I have stated elsewhere, with another of a diflferent 
kind. This hypothetical increasing height of fall demanded by 
the chemistry of the spots is accompanied by a known oooelera' 
tion of spot movement over the sun’s disl^ as we lower the 
latitude—which can only be explained, so far as 1 can sec, by a 
gradually increasing hei^t of fall as the equator is approached. 

There are two other points, (i) The sunspot curve teooV* 
ua that the slowing down of the solar activities at the maximum 
is very gradual We should expect, therefore, the chemical 
conditions at the maximum to he maintained for some tizhe 
afterwards. As a matter of fact, they have been maintained 
till March of the present year, and only now Is a.cba»» taking 
place which shows us chemicoljy that we are leanng toe maxj* 
mum conditions behind, (a) 'Ine disappeamnne of the Unes df 
the metallic elements at maximttm is so intimately connected 
with an enormous increase in the kdloatkins of the ptpsenoe of. 
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hydrogen there b UtUe doubt that we arc in the presence of 
cause and eftct. The hydrogen, I am now prepared to 
believe, U a direct consequence of the dissociation of the metallic 
elements. 

U will be convenient to refer here to the facts which have 
l>e^ recorded during those eclipses which Ixavc been ob^icrved 
at the sunspot tninimum and maximum. 

At the miAhnum the corona is dim ; observations made 
during the minimum of 1878 showed that it was only one- 
seventh as bright as the corona at the preceding maxinuitn. 
There are no bright lines in its spectrum, and both photographic 
and eye-observattons proved it to consist mainly of a ring round 
the equator, gradually tapering towards its outer edge, which 
some observations placed at a distance of twelve diameters of the 
sun from the sun's centre, I 

The same extension was olwerved in the previous minimum in | 
1S67, and the polar phenomena were observed to be identical in I 
both eclipses, ^ At the poles there is on exquisite tracery curved 
in ^posite direetions, oonsisting of plumes or pamckes^ which 
bend gently and symmetrically from the axis, getting more and 
more inclined to it, so that those in latitudes 8o* to 70’ start ! 
nearly at right angles to the axis, and their upper portions droop ' 
gracefully, and curve over into lower latitudes. 

Although indications of the existence of this ring have not 


beeu recorded during eclipses which have happened at the 
period of maximum, there was distinct evidence both in the 
eclipses in 1871 and 1875 of the existence of what 1 regard as 
the indications of outward upper polar currents deserved at 
minimum. 

'I’he fact that the solar poles were closed at the maximum of 
1882, while they were open in 1871, is one of the arguments 
which may be uiged that at times the whole sjjot-zones ate 
surmounted by streamei's, with their bases lyiug in all longitudes 
along the zones. 

It was probably the considerable extension of these streamero 
earthwards, in 1882, which hid the finer special details at the 
Ijoles, while in 1871 the part of the sun turned towards the 
eanh was not rich in streamers of sufficient extension. 

Touching these streamers, it is an important fact to be borne 
in mind, that no spots ever form on the poleward side of them. 

It is obvious, therefore, that spots are not produced by the 
condensation of materials on their upper surfaces, for in that 
case the si>otJ!i would be produced indifferently on either side of 
them, ana the width of the spot-zones would be inordinately 
increased. 

Although in the foregoing 1 have laid stress upon the indica¬ 
tions afforded by the observations of 1878 of the existence of a 
ring, it should he remarked that, so far, the eclipse appearances 



. I^IQ, 4.-**! year* from maximum, Tracing of dniwuig by Uaii, showing cone*.** 


on which the idea rests have not been observed at maximum. 
This, however, is not a fatal objection, because precautions for 
shielding the eye were necessary even in 1878 when the corona 
was drm ; and if it is composed merely of cooled material it 
would not readily be photographed. 

In may be ti^ed by some that the phenomena observed in 
1878 may only after all have been equatorial streamers. 

It is obvious, therefore, that this point deserves the closest 
attention during future eclipses, until it is settled one way or the 
other. 

Qeological Society, June 23.—Prof. J. W, Judd, F.R.S., 
President, in the chafir.-^The President announced that he had 
received fifom Ptof Barrois an intimation that the Geological 
Society qf France would hold a special country meeting in the 
dwtriet of Finiat^ from the 19th to the 28th of August next, 
during which a variety of Intereating excurBions Would be made 
vmdet the guMance of MM, Barrois, Davy, and Lebesconie, 
Prof. Batrob, in writiiw, expressed the pleasure which it would 
givet^ htefUbetsof the Geological Society of France If they 
were }9hMd by some of tbeit English mtfrbresy but at the same 
time tm at the acoommodation for travellers was limited 
m distrioCi he would be glad to have timely notice from any 
jme intending to tidee part in the meeting. Particulars were to 
bo obbrined Irbtt the Asristant Secretary, who would also com- 
muiuetde wtth Fmc Banrois,—The following communications 


were read On some perched blocks and associated pheno¬ 
mena, by Prof. T. McKenny Hughes, M.A., F.G.S. The 
author described certain groups of boulders which ocemred on 
pedestals of limestone rising from 3 to 18 inches above the level 
of the surrounding rock. The surfaces of these pedestals were 
striated in the direction of the main ice-fiow of the district, while 
tlic surrounding lower rock in no case bore traces of glaciation, 
but showed what is known as a w Gathered surface. He inferred 
that the pedestals were portions of the rock protected by the 
overhanging boulder from the dowm-pouring rain, which had 
removed the surrounding exposed parts of the surface. When 
the pedestals attained a certain height relatively to the surround¬ 
ing rock the rain would beat in under the boulder, and thus 
there was a natural limit to their possible height. He referred 
to the action of vegetation in assisting the decomposition of the 
limestone, and Considered that there were so many causes of 
different rates of waste and so many sources of error, that 
he distrusted any numerical estimate of the time during 
which the surrounding limestone had been ex|>osed to denuda¬ 
tion. Considering the mode of transport of the boulders, he 
thought that they could not have been carried by marine currents 
and coast-icc, as they had all travelled, in the direction of the 
farrows on the rock below them, from the parent rode on the 
north. Moreover, marine currents would have destroyed the 
glaciation of the rock and filled the hollows with debris. 
Furthermore, the boulders and strim are found in the same dis- 
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■tnct at such very different levels and in such positions as to pre- 
■dude the possibility of their being due U) icebergs. Nor cjuld 
the boulders represent the remainder uf n mass of diift which had 
been removed by denudation, f(>r the following reasons: (1) 
thw were all composed of one nu'b, and that invariably a rock 
to be found in place close by ; (2) any denudation which could 
have removed the clay and smaller stones of the drift would 
have obliterated the traces of glaciation on the surface of the 
rock; (3) the bould^r^ which had protected the fine glacial 
markings below it from the action of the rains would certainly in 
some cases have preserved a portion of the stiff lx)uldcr-ctay ; 
(4) the margin of the boulder-clay along the flanks of Ingle* 
borough was generally marked by lines of swallow-holes, into 
which the water ran off the boulder-clay; and v^hen the im 

S ervious beds overlying the limestone had been cut back by 
enudation, a numl^r of lines of swallow holes marked the r.uc 
cessive stages in the process ; but there was not such evidence 
of the former exten uon of the drift up to the Norber boulders ; 
(5) the Iwulders themselves were not rounded and ;»Iaciatcd in 
the same way as the masses of the same rock in the drift, but 
resembled the pieces now seen broken out by weathering along 
the outcrop of the rock close by. Having thus shown the im¬ 
probability of these hoidilers having been let down out of a mass 
of drift the finer part of which had been removed by denuda¬ 
tion, or of their having been masses flouted to their present posi¬ 
tion on shore ice, he offered an explanation of their peculiar 
position, which he thought was not inconsistent with tne view 
that they belong to some part of the age of land-ice. That they 
were to be referred to some exceptional local circumstances 
seemed clear from the rarity of such glaciated pedestals, while 
boulders and other tracer of glaciation were universal over that 
pari of the country He therefore pointed out, in explanation, 
that they occurred always where there was a great obstacle in 
the path of the ice: at Cunswick the mass of Kendal Fell 
curving round at the south and across the path of the ice; at I 
Farleton the gieat limestone escarpment rising abruptly from 
Crooklands ; at Norber the constriction of the Crummack 
valley near Wlnrfc, and the great mass of Austwich grit 
running obli(jueIy across its mouth. In all these cases the ice 
had to force its wny up hill; and there would be a lime when it 
would just surmount theo’>stacU‘ after a season of greater snow¬ 
fall, and fall hack after warm seisoas, until it fell back alto- 
getherfrom that part. During the season of recession, boulders 
would he detached below the ice-foot; during the seasons of 
advance they would be pushed forward ; and in those excep¬ 
tional localitic'i of isolated hills from which the drainage from 
higher gr »und was cut off, the lx>ulders were left on a clean far¬ 
rowed surface of limestone, which was then acted upem by rain¬ 
water and the vegetation, except whete ]irotected by the 
boulders, 'Vhc aiith-^r said that the reason why he objected 
to any numerical estimate of the time which had elapsed 
since the boulders were left on the glaciated surface was that we 
did know that the rate of weathering in the limestone was most 
unerjual. He gave cases from Devonshire and the l ake 
District of extensive wcatliering in a few years. He had 
called attention to the great acceleration of decomposition 
where the vegetation encroached on the limestone, and he 
mainiBincid that we had no con tant measure to apply.— 
On some derived fragments in the Dongmynd and newer 
Archtean rocks of Shropshire, by Dr. Charles Callaway, 
F.G.S. Further evklence was afldcd to that given m the 
author’s previous paper {Q,J.G.N.y 1879, p. 661) to show 
that the Longmynd rocks of Shropshire were chiefly composed 
of niatcriaK derived from tlie Uriconian scries, un<l that the 
Uriconinn series itself (Newer Arehivan) was juirtly formed from 
the waste of pre-existing rocks. 'I'his evidence consisted of (1) 
the presence, throughout the greatly developed Longmynd con¬ 
glomerates and grits, of purple rhyolite fragments, recognised 
by microscopical characters .as identical with the Uriconian 
rhyolites of the Wrekin, and the occurrence of grains, probably 
derived from the same rhyolites, m ilie tyjiical green slates of 
the l-ongjuynd; and (2) the existence of conglomerate l>eds 
’Containing rounded fragments of granitoid rock in the core of 
the Wrekin itself, whilst the Uriconinn beds of other localities, 
and especially those of Charlton Hill, contained water- 
worn pebbles, chiefly metamorphic. These pebbles appeared 
to have been derived from metamorphic rocks of three dis¬ 
tinct types. The views put forward vere found^ on micro¬ 
scopical evidence, of which some details were given in the 
i>aper, and were supported by the views of Prof. Bonney, who 



had fumUhed notes on the micrpsqopical cWactersbf th^ rooksi-^ 
Notes on the relations of the Lincolnshire carstone^ Mr, 
Strahan» M. A., F. G, $, The IJncoinsh’i^ carstoae has hithertb 
1>een supposed to 1>c corrriatlve with the part of the Spec- 
ton series, and to be quite uttconformahly overlain by the red 
chalk {Quart. Jotirtt, Gtjt. vot. xxvl, pp, 
the overlap of the carstone by the red chalk, .whiSi seemed to 
favour this view, is due to the northerly attenuation, which i4 
shared by nearly all the Secondary rocks pf Lincolnshire. 
Moreover, the carstonc rests on different members of the Tealby 
grou]), and pre^enta a strong contrast to them hi Utholoj;ical 
character, and in being, except for the derived fauna, entirely 
imfossiliferou‘5. It is composed of such materials as would result 
from the washing” of the Teathy beds. In general it is a 
reddish-brown grit, made up of small quartz-grains, flakes and 
spherical grains of iron-oxide, with rolled phosphatic nodules, 
'rewards the south, where it is thick, the nodules are small and 
sporadic. Northwards, as the car tone loses in thickness, they 
increa-sc in size and abundance, so as to form a coprolite-bed, 
and have yielded sjjccimens of AmmoniUi sJ^Aanensis, A*plk~ 
omphalHSi /.nduat When the carstone finally thins out, 

the conglomeratic character invades the red chalk, simitar 
nodules being then found in this rock, The presence of these 
nodule?, with Nc jcomian species, taken in connection with the 
character of the materials of the carstone, points to considerable 
erodon of the Tealby be Is. On the other hand, there is a pas¬ 
sage from the carstone up into the red chalk. It would seem, 
then, that the carstone snould be msuded as a ** basement-bed 
of the Upj>cr Cretaceous rocks. *Ae Lineolnshire carstone is 
{irolMbly equivalent |o the whole of the Hunstanton Neocomian, 
the impersisieat clay of the latter being a very improbable re¬ 
presentative of the Tealby clay. It therefore follows that the 
wliole Speeton series is ament in Noriblk, and also in Bedford* 
shire. The uncotilbiniaiity at the base of the carstonc becomes 
greater southwnrds> and the nodules have been derived from 
older rocks. Similarly north of Lincolnshire, where the Speeton 
series Is overlapped, the nodules in the red chalk, marking the 
horizon of the carstonc, have beep derived from oolitic rocks. 
In the south of Kngland it would se *m that equivalents of the 
Speeton series reappear. The Atherfield clay contains an in¬ 
digenous Upper Speeton fauna, while a pebblc-bcd near the 
base of the Folkestone beds is described by Mr. Meyer as con¬ 
taining derived oolitic pebbles, and being probably the repre¬ 
sentative of the Upware deposit, and prc'^umably, therefore, 
also of the Lincolnshire carstone.—The geology of Cape Breton 
Island, Nova Scotia, by Kdwin Gilpin, Jun., F.R S.C., In¬ 
spector H. M, Mines. After referring to previously published 
descriptions of Cape HretOa geolop', the author stated that the 
various fbrmatioa-? found in the Isbrnd had been thus classified 
by the officers of the Geological Surv^ 

Pre-Cambrian (Laurentian) 

including j Tlie Fclsite series. 

( 'I'he Crystalline Limestone series. 

Lower Silurian. 

Devonian. 

Carbonifcroii-;, including 

f I ower Coal-formatioti. 

! (Gypsiferous series. 

I [ Limestones, See. 

Millstone-Grit. 

I Middle Coal-formation. 

I fc then proceeded to give an account of each system and its 
subdivisions in order, commencing with the most ancient, and 
adding a few detailed sections of the rocks belonging to some of 
the principal series. He described the distribution and relations 
of the several divi.sions. The paper concluded with a few notes 
on the superficial geology of the Island. There i$ a general 
absence of moraines and of the fossiliferous Post-Pliocene marine 
clays of the Lower St. Lawrence. The older beds arfii^toerally 
(-xjxjscnI, lint dcq^cv soiU and deposits with erratic boulders are 
found overlying the Carboniferous beds. Marks of recent ice- 
action are found on the shores of some of the takes, and are dtt^ 
to the ice being dt iven by the wind,—On the DecApod Crusta¬ 
ceans of the Oxford Clay, by James Carter, F.G.S. The author 
c-imraented on the paucity of these fossil* a* indicated in British 
lists, only three or four species having hitherto been recorded^' 
The discovery of considerable numbers of Decapod Cmtao^aAt 
in the OxDrd Clay of St. Ives ha* enabled the authpr to locrnald 
the list materially. Matty have been coBeeWd by Mr, O^brga, 
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of Northampton. These fossils occur in the ciay immediately 
boiieAth the St. Ives rockt and therefore p^e^^mahI^ in the 
uppe^ogt none of the Oxford Clay, Many of the apectmens are 
mone or less snitiiaied, but some fifteen or sixteen distinct 
speclevhave been made out. None of these have l ieen recorded 
aft British except Eryma Bubeaui^ mentioned by Mr, Etheridge 
as havitig been fonnd in the Kimmcridge Clay. Seven species 
are idmiBfied as foreign forms, and seven ere new to science. 
They are distributed as follows 


Eryott . 

Eryma. 

Glyphea 

Magila. 

Mecochiros 
Gontoefaonut 
Undetermined ... 


1 species. 
... 5 or 6 „ 

.. 2 

.. 2orj ,, 

.. 2 

.. I ,, 

■■ 3 


Ncarfy all the forms being to the type of the Macrura, the Bra- 
ch3mra being doubtfully, if at all, represented.—Some well* 
se^ons in Middlesex, by W. Whitaker, H.A. Lend., F.G.S. 
Accounts of many well-sections and borings having been received 
since the publication of vol. vi. of the Geological Survey Memoits^ 
the author now gave more or less detailed descriptions of fifty-six 
of these, all in the Metropolitan county, -ind all either unfini^^hed 
or, in a few coses, witli further information as to published sec 
tions. The depths range from 59 to 700 feet, mure than half 
being 300 feet or more deep. Nearly alt pass through the 
Tertiary beds into the Chalk, and most liave been carried some 
way into the latter. Papers descriptive of like sections in Essex, 
Herts, and Surrey have been sent to Societies in those counties. 
—On some Cupriferous Shales in the Province of Houpch, 
China, by H. M. Becher, F.G.S. This commimication con¬ 
tained some geological observations made during a visit to a 
locality on the Yangtsc River, near I chang, aliout 1000 miles 
from the sea, for the purpose of examining a spot whence 
copper ore (impure oxide with some carbonate and sulphide) had 
been procured. The principal formations in the neighbourhood 
of l-chang were said to be Palixiozoic (probably Carboniferous) 
limestoDes of great thickness, overlain uy brcdciated calcareous 
conglomerate and reddish sandstones, which form low hills in 
the immediate vicinity of the city. About fifty miles further 
west the limestones pass under a great shale-senes «ith beds of 
coal, the relations of which to the sandstones are not clearly 
ascertained. The copper ore examined by the writer came from 
the shales, which contained films and specks of malachite and 
chrysocolla, and in places a siliceous band containing cuprite, 
besides the oxidised minerals, was intcrstratified in the beds. 
Occasionally larger masses of pure copper ore are found em¬ 
bedded in the slrat.a. The ground had not been ‘sufficiently 
explored for the vtiUie of the deposits to be ascertained.—The 
Cascade Anthracite Coal-field of the Rocky Mountains, Canada, 
by W, Hamilton Merritt, F.G.S. The coal-field named occurs 
in the most eastern valley of the Rocky Mountains, that of the 
Bow River, and, like other coal-fieUU of the country, consists of 
Cretaceous rocks, which lie in a synclinal trough at an elevation 
of about 4300 feet above the sea. The underlying l)edB, of 
Lower Carboniferous, or possibly Devonian, age, rise into ranges 
3000 feet h^cr. Furtner to the eastwanl (he Jurassic and 
Cretaceous coal contains a large percentage of hygroscopic 
water and volatile combustible matter, and has the mineral com¬ 
position of lignite. The average composition ia :— 


Per cent. 


Fixed carbon. 

... 43 

Volatile combustible matter 

- 34 

Hygroscopic water. 

... 16 

Ash . 

... 8 


100 


As the mountaijis are approached, the amount of hygroscopic 
water is found to diminish by about i per cent, every 10 
mQes, and 1^ miles from the range the percentage is about 5. 
In the foot-faUIs the lignites p«uss into a true coal, with 1-63 to 
per cent, of hygroscopic water, and 50 to 63 per cent of 
fixed carbon. In the Cascade River coal-field the average cha¬ 
racter pf the coal is that of a semi-anthracite, with the following 
composition 



P. r ceai. 

Fixed carbon . 

- fi^'93 

Volatile combustible matter 

... 1079 

Hygroscopic water 

71 

Ash . 

7*57 


100 00 


The coal-seams have been subjected to great pressure, and the 
change in the quality of the coal appears to be due to metamor- 
phic influence. —On a new Kmydinc Chelonian from the Plio¬ 
cene of India, by Mr. K. Lydekkcf, B. A., F.G.S. The author 
dcscriljed the shell of an Einydine tortoise from the Siwaiiks of 
Perim Island, Gulf of Cambay, which he regarded os decidedly 
distinct from any of the previously described Siwallk species, 
and proposed to refer to the genus Chmmys^ with the name of 
C. naisoni^ in complimcnl to the donor of the specimen.—On 
certain Eocene formations of Western Servia, oy Dr, A. B. 
Griffiths, F. R.S.E., F.C.S. Communicated by the President. 
A great thickness of paper-shales containing paraffin occurs near 
the River Oolabara ; tliese extend over 30 square miles of 
country. Small beds of clay with rock-salt are uso found ; the 
whole is said to resemble the paraffin and salt districts of Galicia. 
The paraffin shale is free from bituminous impurities. It con¬ 
tains 


Per cent. 

Paraffin wax ... ... ... 1*75 

Water of combination ... ... 3*02 

Ammoni.a ... ... ... **i8 

The mineral conitituents of the .shale are ;— 

Per ten*. 

Alumina .. ... ... ... 3286 

Iron oxide... ... . 5 30 

Magnesia ... ... ... ... 1*26 

Lime ... ... .. I 2l 

Potash . 2*17 

Soda ... . . ... ... 0*41 

Silica . 

Loss ... ... ... ... 0*04 


lOO'OO 


The brown coal of the neighbourhood, whose natural distilla¬ 
tion has most pn>bai)ly yielded the hydrocarbon in the shales, 
contains ;— 



Per c«nt. 

Carbon 

... 49’2 

Hydrogen . . 

I*l 

Water, combineil. 

... 30'3 

Water, hygroscopic 

... I9*S 


100*00 


I'he beds containing these coals have been invaded by eruptive 
|;K)Tphyry and trachytic rocks, of which the former contains 754 
and the latter 61 per cent, of silica. The clays from which the 
shales were originally formed contain abundance of marine 
Diatomocew and Foraminlfera (chiefly NummulUes), also 
Species of Os/r/a, Cyrena^ C^rithiuntt l’'0hita^ and Nautilusy 
together with the remains of Placoid and Tcleostean fishes. 


Paris 

Academy of Sciences, July 5.—M. Turicn de la Gravi^re, 
President, in the chair.—Memoir on the life and works of 
Louia-Kran9ois-Clement Hreguet, Member of the Academy of 
Sciences, Ivorn at Paris on December 22, 1804, died October 27, 
1883, by M. de Jonqm>res.—Obituary notice of M. H. Abich, 
Corresponding Member of the Section for Mineralopy, who died 
at Vienna on July 1, 1886, by M. Daubr^.—Preliminary note 
on the principles and method employed in a study on the move¬ 
ment of the hydro-extfactor, about to be presented to the 
Academy, by M. de Jonaui^rcs.—Experiments on a new 
apparent paradox in hydraulics, by M. A. de Caligny.—Final 
ODjections to M, de Bussy's formulas on the roll of vessels, by 
M, A. Ledieu, It is pointed out that M. de Bussy's theo- 
rlfttng is of a purely speculative character, of very little practical 
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utUity* After the protracted strulies of Froude and llAnkine 
in EngUndi published in the Tramactwns of the Institution of 
NavarArchitects (1^1-64), and of MM. Berlin and in 

France, the subject may be regarded as exhausted.—On the 
real position to be assigned to the fossil dora of Aix, in 
I^vence, by M. G, de Saporta. It is argued against the 
views of M. Fontannes on stratigraphic grounds that the whole 
series of varied at^ numerous deposits giving birth to the flora 
of Aix, cannot be rfeduced to the gypsum alone, or to the sec¬ 
tion of this gypsum contiguous to the beds at Gyrenes. In a 
further paper it will be shown that tlie palseontological 
indications arc equally opposed to M. Fontanne’s opinion. 
—Note and photographs of the thunderstorm of May ii, 
1886: spiral form of lightning, by M. Ch. Moussette, 
The photographs taken at Aulciiil on this occasion seem 
to indicate a general law t!mt the electrical discharges be¬ 
tween the clouds and the earth assume the normal fonn 
of irregular spirals.—Observations of the new planet 259 made 
at the Paris Observatory (equatorial of the West Tower), 
by M. G. Higourdan.—On the development in series of the 
potential of a homogeneous revolving body, by M. O. Callan- 
dreau. In this paper the author verifies the two formulas of 
Legendre and Laj>luce relative to the exterior and interior 
points of a spheroid usually defined by the equation r — a{i 4- e^). 
—Memoir on the rowing-vessels of antiquity, by M. Corazzini. 
Tile author attempts to solve the difficult problems associated 
with the construction of the fiav/'s lontitty and reconstructs the 
Roman polyremes in a manner which seems to harmonise best 
with the monuments and the descriptions of classic writers.—O q 
the refraction of carbonic acid and of cyanogen, by MM, J. 
Chappuis and Ch. Riviere. The results of the authors' 
researches on the refraction of carbonic acid at 21* and up to 
19 atm, are resumed in the formula— 

« - i - 0-000540/(1 -f 0*0076^ -I- 0*0000050/**), 

|n which n denotes the index for the ray D, and p the pressure 
in metres of mercury. The refraction of cyanogen has also been 
studied at different temperatures between the pressures of im. 
and 2m. or 3m. of mercury, the series of experiments relative to 
a determined temperature being resumed in n formula of the 
form « - I -f hp ).—On the electrical conductivity of the 

mixtures of neutral salts, by M. K. Booty.—On the decomposi¬ 
tion of the pcrchloridc of iron by water, by M. G. Foussereau. 
The author had already employed the measure of electric resist¬ 
ance to determine the nature and proportion of foreign substances 
contained in water and alcohol, and the conditions under which 
these fluids acquire the greatest degree of purity. He now 
applies the same-method to the study of the progressive altera¬ 
tions of fluids, and especially of saline solutions under the influ¬ 
ence of the dissolvent. The present paper deals specially with 
the perchloride of iron.—Note on a transmitting dynamometer 
with a system of optical measurement, by M. P. Curie. This appa¬ 
ratus consists of a horiisontal arbor supported by two bearings. 
Two pulleys at the extremities of the arbor serve to transmit 
the motion from the motor to the receiver, and the work clone 
is measured during the motion Ijy the torsion of the arbor be¬ 
tween the two pulleys.—Temperature of the deep waters in the 
Lake of Geneva, by M. F. A, Forel. Observations taken during 
the years 1S79-86 show that at great depths the temperature 
never falls below 4®, and varies normally between 4®'6 and 5"*6. 
From his experiments the author also infers that the heat pene¬ 
trates to the lower layers mainly through the mechanical inter¬ 
mingling of the upper with the deep waters under the action of 
the winds. The same explanation, he argues, should be applic¬ 
able to all lakes and to all seas confined by bars, notably the 
Mediterranean, whose deep waters have a mean lemperalurc of 
13*.—Absorption spectra of the alkaline chromates and of 
chromic acid, by M. V. Sabatier.—On the heat of transforma¬ 
tion for vitreous selenium to metallic selenium, by M. Ch. 
Fabre. Vitreous is transformetl to metallic selenium by heating 
It to or 97®, the transformation being accompanied by a con¬ 
siderable development of heat, which is here directly determined 
by means of M. Bcrthelot's calorimeter.— Action of vanadic 
acid on the alkaline haloid salts, by M* A. Ditte. — On the 
fluorides of the metalloids, by M. Guntz. By practical tests the 
author has verified his hypothesis that the fluoride of lead is 
decomimsaUe by all the chlorides of the meUdloids. With the 
oxychloride of ^osphorus the reaction is so r^lar that it gives 
a convenient process for preparing the oxyfluoride of phosphorus. 


—On the hydrate of baryta^ by II, de Forewfiflti.'r* 

A contribution to the study of the ataalokU^ by H. CEchsner de 
Coninck.—Isomeiy of the caniphols and of the oamphw, by 
M. Alb. Haller,—Researches on the chemical oomposhion of 
the grease of sheep's wool, by M. A. Buisine- The grouse of 
Australian wool yielded for 100 of dry lesidoum 7'i of acetic 
acid, 4 of propionic acidi 2'6 of benzoic acidf of lactic 
acid, I of capnc aci^—Acldimetric analysis of sulphorons acidf 
by M. Ch. Blarez.—Researches on the development of beetroot; 
study of the leaf, by M. Aimc Girard.—Comparative studies on 
the influence of the two orders of voso-motor nerves* oA the 
circulation of the lymph* on their mode of action* and on the 
mechanism of lymphatic production, by M. S. Lewachew.— 
On a process of indirect division by threes of the Cellules in 
tumours, by M. V. Comil.—llie house-bug and the seat of its 
fetid secretion: the dorsal abdominal glands of the larva and 
nymph ; the sternal thoracic glands of the adult, by M. J. 
Kiinckel.—On the influence of certain Rhizocephalous pan^ites 
on the exterior sexual characters of their host, by M, A. Gtard. 
—On the circulatory system of the Echinidae, by M. R. Koehler. 
—On the seeds of Bonduc, and their active principle as a febri¬ 
fuge, by MM. Ed. Hcckel and Fr. Schlagdcnhauffen. These 
seeds are supplied by two closely allied exotics: Gutlanditta 
Bondiicdlay {Cmalpinia Bofuiucellay Tlom.) and CmssUpinia 
BonduCf Koxb. Their therapeutic properties are shown to reside 
in the bitter principle, which acts against intermittent fevers as 
efficaciously as the salts of quinine.—On the Triassic system of 
the Eastern Pyrenees, in connection with M. Jacquot's recent 
communication, by M. A, F, Nogu^js.—Invertebrate fauna of 
the Mentone grottoes, Italy, by M. Emile Riviere. In these 
caves the author has discovered 171 species of invertebrates, 
comprising 20 fossil, 125 living marine, and 26 land species, 
Amongst the living marine species 50 are at once Mediterranean 
and oceanic, 62 exclusively Mediterranean, and 6 oceanic. 
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HAND-BOOK OF PLANT DISSECTION 
Hau^-Book Plant Dissections By J. C. Arthur, M,Sc., 

Chirks R. Bitnes, M.A., and John M. Coulter, Ph.D. 

(New York: Henry Holt and Co., 1886.) 

HIS work will take the same place in the botanical 
teaching of the United States as will be occupied 
in this country by the “ Practical Botany ” of Messrs. 
Bower and Vines, when the latter is completed. Both 
are essentially guides to the laboratory instruction which 
now forms the most important part of every efficient 
course of botany. 

The American hand-book differs from its English proto¬ 
type in two important respects : first, in the fact that it 
begins with the lowest plants, while the English work 
begins with the highest; and secondly, in its more rigid 
adherence to the type system. Prof. Bower did not limit 
the work entirely to the main types, but frequently intro, 
duced other plants, which happened to be more favour¬ 
able for the study of particular points of structure, 'fhe 
authors of ” Plant Dissection,” on the other hand, give us 
the type, and the type only. Their plan has the advantage 
of simplicity, but several points have to be passed lightly 
over which could have been studied efficiently in plants 
other than the selected types. On the whole, the more 
elastic method of the “ Practical Botany” seems to us to 
be more satisfactory. Any teacher of botany would 
select Cucurbita for the study of the sieve-tubes, Caltha, 
or some allied plant, for the embryo-sac, and so on; and 
yet these arc not plants which would be well suited for 
generally typical examples. 

As regards the other point, whether it is better to begin 
at the upper or lower end of the vegetable kingdom, it 
may perhaps be said that the former is the course better 
adapted for beginners, while the latter has its advantages 
in the case of advanced students. If the learner has no 
previous knowledge of plants at all, it may be difficult to 
rouse his interest in such obscure forms as Osciliaria or 
Cystopus, while the study of some familiar plant, such as 
the sunflower or shepherd’s purse, is much more likely to 
attract him. On the other hand, if some preliminary 
knowledge may be assumed, there will be no objection to 
following the strictly logical course of proceeding from 
the simpler to the more complex. 

The Hand-Book of Plant Dissection ” begins with a 
short introduction on reagents, section-cutting, &c., and 
then come the types, occupying the bulk of the work. 
They are twelve in number, and have been selected as 
follows: —For the lower Chlorophyceas, Proiococcus 
vifilUs; for the CyanOphyceas, Osciliaria tenuis; for the 
Conjugatae, Spirogyra quinina; for the Phycomycetes, 
Cystopus emndidus; for the Ascomycetes, Microsplusra 
Friessit for the Liverworts, Marchantia polymorpha ; for 
the Mosats^ AB^ickum unduiatum ; for the F%rns, Adian- 
turn pedatum s for the Gymnosperms, Pinus sylv£stris; 
for th^ Monocotyledons, AveHa saliva and TrilUum 
r 4 €urU 0 tum; and lastly^ for the Dicotyledons, Capsella 
BunapastoHs. It will be seen that while one or two of 
these ere strictiy American forms, most of the 

types ere cosmopolitan. 
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It would be easy to criticise the selection in some of 
the cases: thus, ** Protococcus ^ is not really entitled to 
the first place on the list, for its cells are more highly 
organised than those of the Osciliaria. Pythium shows 
the sexual organs much better than Cystopus, and Micro- 
sphsera is perhaps not so characteristic an Ascomycete as 
might have been found. On the whole, however, the 
types are good ones. 

A few points may be mentioned where there appears to 
us to be room for serious criticism. It is evident from 
the remarks on p. 55 that Sachs’s old classification of the 
Thallophytes is adhered to. Surely after the publication 
of De Bary’s papers in the Boianische Zeitung, in 1881, 
and of Goebers ‘‘ Grundziige der Systematik,” in 1882, 
there is no excuse for retaining this manifestly artificial 
arrangement. Sachs’s grouping of the Thallophytes by 
their sexual organs alone, without any regard to general 
structure, has been unkindly, but pointedly, compared to 
the sexual system of Linnanis, which is not usually 
reckoned as a natural arrangement. How inexpedient 
the classification in question is for the student is well 
shown in the work before us on the page referred to, 
where the reader is advised to study Ncmalion or Batracho- 
spermum in order to understand the fruit of Micro- 
sphaera. Can any one seriously believe that detailed 
homologies can be traced between so isolated a group as 
the red seaweeds and a highly specialised parasitic mem¬ 
ber of the Ascomycctous Fungi } 

Going on to the chapter on the Liverwort, the foot¬ 
note on p. 75 seems likely to confuse rather than to 
enlighten the student. The archegonia are not called 
sporogonia after fertilisation by any one who wishes to 
keep the distinction between the sexual and asexual 
generations clear in tlie mind of the learner. The sporo- 
gonium arises from the oosphere only ; the archegonium, 
as distinguished from the oosphere, takes no part in its 
formation. 

In the same chapter a statement on p. 82 that “the 
anthcridia are modified hairs ” demands notice. This is 
a bad example of old-fashioned morphology. The 
antheridia of the Liverworts are modified successors of 
the antheridia of the lower plants. The ancestors of 
highly organised plants like Marchantia must have long 
possessed sexual organs, probably at least as long as 
they have possessed trichomes.” The same mistake 
reappears on p. 120 in the description of the fern, when 
the “trichomes” arc said to appear “in the form of 
sporangia.” Either this is merely a roundabout way of 
stating that the sporangia are of epidermal origin, or 
else it means that these reproductive organs are actually 
due to the modification of hairs. The latter view will 
hardly commend itself to any one who realises that the 
spores of the fern are homologous with those of the 
Muscineae. 

A repetition of the same confusion of ideas on p. 125 
need not be further noticed. 

In the account of the anatomy of the leaf of Pinus 
there is an error as to a simple matter of fact which 
ought to be corrected. On p. 154, d and <?, the thin- 
walled cells of the mesophyll, are said to be empty, while 
those with bordered pits arc described as having " more 
or less conspicuous contents.” This is just the reverse of 
the truth. The thin«walkd cells have protoplasmic con- 

N 
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throughout life, while the trachcides with bordered ^ 
pitt (tirensfesion tissue) contain, in the mature condition^ 
MoCfa^ but water. 

On 164 the statement that there is finally ^*free 
oonmunication’’ between the contiguous tracheides of 
the wood of Pinus is erroneous The pits are closed, at 
any rate as long asKhe wood serves its main function of 
conveying the sap. 

At pi, 171, in the same chapter, there is a repetition of 
Hofmeistcr’s old mistake as to the deliquescence of the 
original cell-walls of the endosperm in the Conifers. 
Strasburger showed in his “ Angiospermcn und Gymno- 
spermen,” that this idea was due to Hofmeister having 
confused the disorganised cells of the nucellus with those 
of the endosperm. The Conifers have one and the same 
endosperm throughout the development of the ovule ; 
there is no distinction of “primary and secondary’^ 
endosperm. 

Judging from the footnote on p. 209, there seems to be 
some confusion between the xylem and the bundle-sheath 
in 7 'rillium. 

It is to be regretted that the student is not shown how 
to investigate the minute structure of the aiigiospermous 
embryo-sac when ready for fertilisation. 

In spite of the rather serious faults noticed, the book 
on the whole is a good and useful one. L). H, S, 

MR. MERRIFIELD^S TREATISE ON 
NAUTICAL ASTRONOAfV*' 

A Trcafts<* on Nautical Astronomy for the Use of 

Studmts, ' By John Mcrrifield, LL.D., F.R.A.S. 

(London : Sampson Low, Marston, Scarlc, and Riving- 

ton, 1886,) 

HIS is an excellent work for the student, evidently 
compiled with considerable care, which may also 
be consulted with advantage by tlie seaman. Of course 
the author does not claim originality, excepting in one 
particular, viz. a method of his own for “clearing the 
lunar distance,” as, in point of fact, nearly everything the 
work contains has been published in previous treatises. 
Mr. Merrificld deserves, however, the credit of placing 
clearly before the student many points which are only 
touched on by other writers- -notably the account of the 
correction for refraction, and the explanation of the fact 
that the maximum altitude is not invariably the meridian 
altitude, a point which is only touched on by a footnote 
in Raper, and is usually ignored entirely ; yet which is of 
considerable importance in the case of the moon. The 
examples, also, which are given at the end of each chapter 
are of great use to the student, as from them a knowledge 
is obtained of the subjects he is likely to be examined in j 
and as these questions have been selected from many 
examination papers, they are an excellent guide. In the 
theoretical part of nautical astronomy the book is nearly 
all that can be desired, and this part can always be learnt 
better on shore than in a ship, where the constant noise 
and interruption, together with perpetual motion at sea, 
renders study all but impracticable : in one or two cases, 
however, Mr. Merrificld also touches on the practical use 
of instruments, &c., and on these subjects he is naturally 
not so good an authority. It may perhaps, therefore, be 


advisable to point out the usual of proceedings in 
Her Majesty's surveying’-vessels, both in , correcting ij(t- 
struments and also in ascertaining positions 41 sea, . 

First, with regard to^he sextant, the error pf coHima* 
tion is not readily obtained, as stars cmly are available^ 
and there are no means of illuminating the wires in the 
telescope, so that a bright moonlight night is requikite., 
Secondly, with respect to the errors of centering and 
graduation, Mr. Merrificld suggests that the combined 
error should be ascertained by means of measuring the 
distance between several pairs of stars by the instruments, 
the correct distances having been previously calculated. 
But here the varying nature of the refraction prevents 
good results, and a better method is to measure the dis¬ 
tances both by the sextant and by the repeating circle^ as 
in the latter instrument all errors arc eliminated. 

In the account of the artificial horizon Mr. Merrifield 
says that “ it is used for taking altitudes when the sea 
horizon is obscured,” being apparently under the impres¬ 
sion that it can be used on board a vessel. Were such 
the case, it would often relieve the mind of many an 
anxious navigator, but, unfortunately, the constant motion 
of a ship altogether precludes its use at sea ; it is true 
that the late Capt. Becher, R.N., invented a method of 
obsenung altitudes at sea, in foggy weather, by attaching 
a small pendulum, suspended in oil, outside the horizon- 
glass of a sextant; to this a horizontal arm was fastened 
w^hich carried at its inner end a slip of metal showing the 
true horizon when seen in a certain position ; but this 
did not prove a success, and is now almost forgotten; 
and tliere is nothing to trust to but the compass and log 
when the horizon is obscured. The true use of the arti¬ 
ficial horizon is to obtain observations on shore, and the 
sea horizon should never be used then. The best artificial 
horizon is a trough filled with mercury, covered with a 
glass roof, but this cannot be used in the extreme cold of 
the Arctic regions, and consequently there a plate of 
dark glass is substituted, which is adjusted by spirit 
levels. The enor of the artificial horizon is due to two 
causes, first the imperfections in the glass roof, which, as 
Mr. Merrifield remarks, may be guarded against by 
reversing the roof; and secondly, owing to the attraction of 
mountain masses causing the mercury to depart from the 
true level. Could some means be found which would 
enable the seaman to take observations, in a vessel, inde¬ 
pendently of the sea horizon, it would be the most useful 
nautical discovery of the age, but this is not to be effected, 
as Mr. Merrifield suggests, by mounting the artificial 
horizon on gimbals, for even if the ship were in herself 
rigid, tlie motion at sea would preclude the possi¬ 
bility of obtaining observations, as the position of the 
observers could not be changed with sufficient rapidity to 
suit the ever-varying angle of reflection from the horiipn, 
with respect to the observer on the deck; and Mr. Merri- 
field’s own experiences of the difficulties of obtaining ob¬ 
servations from the roof of a quiet house must have 
taught him that it would be much more difficult in 4 
vessel which is constantly vibrating from the motion of 
tlic engines or other dilsturbing causes. The idea 
placing a piece of glass on the mercury to still its vlbra* 
tions, was some years ago promulgated, by the late Siaffr 
Commander Qeorge, attached to the Geographical 
ciety, who invented a very useful Utde wrilheiaJl ’ 




fo4^ tb# of travellers, in which the floating glass 

wae ^urt iof the plan. 

In t>tHe)ning the position of a ship at sea the difficulty 
19 to get observations both for latitude and longitude at 
the same time, ae all other observations depend on the 
distance oovercd by t^ie vessel in the time which has elapsed 
betwe^ the observations. Now, as this distance depends 
not only on the direction and rate of the vessel through 
the water, but also on the direction and rate at which the 
water Hself is moving, and as this latter element in the 
calculations cannot be ascertained with precision, it 
follows thnt all observations at sea which depend on the 
ship^s run in the interval have an element of uncertainty. 
The best time to obtain simultaneous observations for 
latitude and longitude is at twilight, morning and evening, 
as then the horiron is clear, and, unless the weather is 
very cloudy, some stars can be seen. Here Sumner’s 
method is invaluable, as three or more stars can be 
utilised and the correctness of the result guaranteed, pro¬ 
vided, of course, that the chronometer is correct. In the 
day-time the only chance to obtain simultaneous observa¬ 
tions is when the sun and moon are both visible, or when 
Jupiter, or Venus, happen to pass the meridian at an 
interval of over 2i hours from noon, as then, in bright 
weather, their meridian altitudes can be obtained by a 
practised observer with a good sextant. 

One of the difhculcies in obtaining good results at sea 
is owing to the varying nature of the refraction, more 
especially close to the horizon. This may be guarded 
against in the case of the meridian altitude of the sun by 
observing, when practicable, its altitude with the north 
and south horizons. To show the closeness of the results 
ascertained in this manner, it is only necessary to observe 
that H.M.S. Triton^ when fixing the position of the Ower 
and Lemon light-vessel on the cast coast of Kngland in 
1884, obtained the latitude on four different days, the 
results being as follows :— 

Tune 25 . Lat. 53 7 56 N. 

!uly 9 . ,, 530 oN. 

;tily II . „ S3 7 54 N. 

July 12 . 53 7 57 N. 

an extreme range of 6*', or 600 feet, in the latitude. Such 
a close accordance shows the value of this method, which 
is recommended by Raper, 

As regards obtaining the longitude by lunar distances, 
this has been gradually falling into desuetude owing to 
the quicker passages made by vessels and to the cheap¬ 
ness of chronometers. There can, however, be no doubt 
of Its udlity, as it is the only good way of obtaining the 
position of ^e ship at sea should any accident happen to 
the chronometets, and it is to be regretted that it 1$ so 
seldom fffaotised, particularly when we remember the 
excellent results obtained by the older navigators, cs- 
pedally by Cook. For the actual observation the 
repeating circlt is a far better instrument than the sex¬ 
tant, as by it the distance between the sun and moon is 
observed with much greater accuracy, a matter of the 
utmoei Itnpoftanee when we remember that an error of 
one tnindte in the distance mnkes an error of twenty-five 
ndlm of kmi^ude under the most favourable circum¬ 
stanced It Is thcrefiero evident that this observotkm 
rtqtlhw lb he i^ the nttnost care arid that eohr 
staht prkedee is necessary to obtain good results. I 


In the problem of obtaining the true bearing of a ter¬ 
restrial object from a ship at sea, Mr, Merrifield has 
omitted the correction of the angular distance due to the 
height of the object: this is probably an accidental omifi- 
sion, but although it does not usually amount to much, U 
is desirable the student should be acquainted with it. 


LETTERS TO THE EDITOR 

{The Editor does not hold himself respottsihle for opinions tx* 
pressed by kis correspondents. Neither can he undertdAf to 
returnt or to correspond with the writers of, rejected manu^ 
scripts. No notice is taken of anonymous communications, 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on kis space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts 

Laws of Solution 

In my pafwr on Chemical Affinity and Solutioo,’' published 
in Natuxk, vol. xxxiii. p. 615, I gave some genenU proofs 
(taken from 7'homsen’s researches on thermo chemistry) of the 
truth of my theory of solution. 1 shall now show that there are 
certain well-marked and definite laws of solution which are in 
complete accord with that theory, and seem to me to place it 
beyond doubt. In all chlorides, bromides, iodides, sulphates, 
and nitrates, for which data are available, the heats of soiution 
in water vary directly-^ 

(1) As the affinity (measured by heat of combinatioD) of (he 
positive element of the salt for O varies ; 

(2) As the affinity (measured 1^ heat of combination) of the 
negative element or radicle of the salt for II varies; 

And inversely — 

As the .affinity (nicasunttd as above) between the positive and 
negative elements of the salt varies. 


The following examples will make this plain - 


Compound 

[Mk.C 1 , 

IMg.O.Aq] 

[Ca,Clj] 

tCa.O.Aq] 

H cat of 

151010 

148960 

169820 

149260 

DilTerctIce 

2 ■>50 

20560 

Heat of 
Holuiioii of 
chloride 

35920 

DiflVrence 

+18510 

tCa,Cl,] 

169820 

- 18510 

17410 

+18510 

tCa, 0 ,Aql 

149260 

20560 


— 

[Sr.ClJ 

184550 


M140 

+ 6270 

[Sr, 0 ,Aq] 

157780 

26770 

— 

— 

[StCl,] 

184550 

”6210 

11140 

+ 6270 

[Sr.O.Aq] 

1577 ^ 

26770 

— 

— 

[Ba,CI,] 

194740 

— 

2070 

+ 9070 

tBa, 0 ,Aq] 

1587^ 

35980 

— 

— 



-9210 

— 

+ 9070 


Similar moltf are obtained if we substitute the alkali metals 
for above, but there is a variation in the case of metals whiqb 
form insoluble oxides or bydnUos, In the latter case the heau 
of solution are not so great os they should be if conuMured with 
above compounds. Among themselves, however, they follow 
the laws pretty closely, and seem arranged in groups. I'hus, 
ZnCl^ and CiClp FeClf, CoClg, and NiClg form two aueh 
groups. 

The foceficiug exanmUs iUuMfate Out effeot of the (dEiaiw 4 f 
the positive dement of the salt on the heat of solutkm. 
let us chai^ the aegcitlve element and we shall see the sam* 
result. 
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Cosapoubd 

(KIa,, 

[K.Br] 

{H.Br.Aq] 

Heat of 
combination 

105610 

3 M '5 

953*0 

2S380 

DifTercnii^Q 

66295 

66930 

Hcrtt of 
lolutioti 

-4440 

Diffftrencct 

Compound! 

IH.Cl.Aq] 

£H.Br,Aq) 

Hflat afybriiMitkni 

OstnpMud ^' ^estaf ^Nsaadeu 

rn.i.A^ , ij*>D 

-5080 

+ 640 

DUfeience 

K].Cl,Aq 1 

fK,Br,Aqi 

Difference 

to 935 

10U70 

90230 

10940 

DIffowce adaes 
rK,Cl.Aql J loiiyb 
tlt,I,AqI 75040 

Difference *6136 



-635 


+ 640 


tK.Br) 

953*0 


-5080 

— 

[H,Br,Aq] 

28380 

66930 

— 

— 

[K.1] 

80130 

— 

- S**o 

430 

[H.I.Aq] 

13170 

66960 

— 

— 


-30 +30 

These relations obtain for the haloid salts of all the metals 
for ifl^ch data were available for comparison. The only excep¬ 
tion is AaClji and AuBr^, the difference of heats of solution of 
these salts bang too great according to the foregoing laws. They 
are apparently proportional^ however. 

TTiere is another way of Hhowmg these laws and also of show¬ 
ing the conditions which determine the absolute amount of heat of 
solution, whether positive or negative. If we take the sum of the 
heats of formation of any salt and of water on the one hand, and 
on the other, instead of measuring the heat of solution directl;}r, 
take the sum of the heats of formation of the oxide, of the acid 
and of neutralisation, we shall find that the heat of solution is 
the difference of these sums—positive when the latter sum is the 
greater, and n^ative when it is the less. This exhibits in a 
striking manner the relations of the various affinities to solution, 
and is very suggestive when we consider that the heat of solu¬ 
tion regularly increases with the heat of formation of [M, 0 , Aq J, 
and when the heat of [M 01 >[M,Cls], decomposition of water 
takes place. Consider the following examples 


compound combinatio. 

[Mg,OAq] 148960 

[2H,Cl,Aq] 78630 

Neutr. 27690 

Compound 

[Mg.ClJ 

[H, 0 ] 

Heat of 
comVination 

151010 

68360 


255280 

219370 


219370 

Difference 

359*0 = 

H«at of solution. 


[Sr, 0 ,Aq] 

lH^S,0,.Aq3 

Neutr. 

157780 

210770 

30710 

[Sr, 3,04] 
[H„ 0 ] 

330900 

68360 


399*60 

399260 


399260 

Difference 

0 = 

Heat of solution. 

Salt insoluble. 

rK„ 0 ,Aq] 

[H,,N^Oe.Aq] 

Neutr. 

164560 

202190 

27540 

[K*N, 0 ,] 

[J^,0] 

■sp; 


294290 

311330 


311330 


Difference - 17040 =: Heat of solution. 

The above illustrate the cases of positive, negative, and sero 
heats of solution. These relations obtain with all salts, whether 
the oxide is soluble or not. The only discr^ncjr 1 found was 
in the case of silver chloride, which showed a sught negative 
heat of solution ; but as its affinity for O is excessively small, It 
is not sumrising it should be an abnormal case. 

These laws of solution explain and are illustmted by many 
cases of constant differences in the heats of fonnatkm of similar 
ooimpounds in water. Thus it has been pointed out in Moir and 
Wilson^s **Thenno-Chcmistty” that between the heats of for¬ 
mation bf sotubledilorides, bromides, mid iodides in water, there, 
is a constant difference, no matter what the pomtire elenent is. 
For example, consider the following cases 1-— 


Now the reabon of this is perfectly obvious in tbe Uj^t of the 
laws of solution. Any variation from tbe above dififerences in 
the heat of formation of the uodissolved salt is at once counter¬ 
balanced by the heat of solution, which varies inversely. 
Thus :— 


Compound 

[H.Cl] 

[H.Br] 

Hoot 

of formation 
22000 
8^ 

Hoat 

of aoitttbn 

* 73 »S 

19940 

Total 

m 

Difference 

[Na,Cn 

[Na.Br] 

13560 

97690 

85770 

-2625 

-1180 
-190 

10935 

85580 

Difference 
BO on in other 

11920 

cases. 

-990 

10930 

Wm. Dubhasi 


Ice on the Moon’s Surface 

In May 18S4 Mr. Peal, of Sibsagar, in Assam, who has 
studied the moon’s surface with great attention, sent me a ^per 
in which he maintained views closely resembling those of Capt. 
Ericsson (Nature, p. 248) on the glacial origin of the lunar 
craters. In my answer I suggested that it was difficult to admit 
the existence of ice on the moon^s surface, without a layer of 
water vapour over it, and that the telescope proves that ii sudi 
vapour exists it is only in extraordinarily small quantities. It 
seems due to Mr. Peal, who was undoubtedly ignorant of Capt. 
Ericsson’s paper of t86q, to draw attention to the corre^M- 
ence. I am not sure whether the paper has been yet^bUshed. 

Cambridge, July I? G. H. DarwiK 


Luminous Clouds 

X AM not sure of the date, but believe it was in June 18S5 
that I called attention in your journal to a strange effect of Inigfat 
silvery lighted clouds, wmch remained visible in the north-west 
sky after sunset until nearly it p.m. Several times this summer 
I have noted repetitions of these same curiously lighted clood- 
forms, but have never seen such a wonderful display of this 
after-sheen ’’ os that of this evening, July 12. 

The day from it a.m. until 6 p.m. had neen wet, followed by 
a clea^up toward sundown, with a warm orange-coloured sunset 
near the horizon ; above thir, and extending nearly to riie 
zenith, lay masses of brillUmt and, one would mmost say, idf- 
illuminated cloud-ripples looking like an inverted sea of frosted 
silver or mother-of-pwl. 

There was a strongly-marked focus in the Ugbt above the 
place of tbe sun, but U extended fist beyond that both north and 
west. The vapour forming these cloud-waves, and which re¬ 
ceived this intense white %ht, must, I think, nave been at a 
great elevation, for though ui the lower vapmir near tbe horizon 
retained its usual orange glow long after sunset, there was never 
any indication of colour upon these clouds from the begfimiog 
of the effect, about 7.30 p.m., until it disappeared soon 
10 p.m. The moon, which was in the southern part of the .risy, 
looked quite warm in colour when contrasted with the idmost 
bluish-white glare upon this vapour. RoBT. C« LKUhlft 

Moira Place, Soothaoipton, July la 


The luminous night donds seen here on the xtnd «!!, 
(Nature, July t, p. ipa) have recurced, with a very retnhritabk 
development on me night of the 8th inrt. 

The sketches iUustrate phases one hour apait from sddai^ 
to2a.in. t thefasttnade solely by a wfasdew 

with aortbern a^|»ect 1 The king tumlnouabm began toform ft 
ffudihgottt mt Xtoirtended miKqndyi^^ 

K. 10*^. tp K k* in windVdsB^etlQPh ww light 
from K. W. 
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Uitt) the tipper ponhem iky was obscured 
with wutuoui clou^ tMtt in a clear space above the horiaoUi 
^QiB to NfE.i a belt of Cloud resemoHug that of the previous 
^tended obliquely. In this case the belt was dark ; but 
beu^thf and descending from itp brkht luminous 

patchei {Evrtnod ii a golden lustre at midnight, ana faded oat at 
i.30a.ia.^ Wind agun f)rom N.W., light. Temperature cool 
for uisba. 

Eattmined with a good ikld-glais, these cloudlets present the 
usual dhnrovi t3q>e in all but singular luminosity, and little (if any) 
of the aurora. D. J. Rowan 

Dundrum, ca Dublin, July lo 


Animal Intelligence 

A RKMARKABle instance of animal intelligence has lately 
come under my notice, which I venture to relate as being pos¬ 
sibly of interest to the readers of Nature. In a neighbour’s 
bungalow in this district two of our common house-swallows 
{Hitundo javanica) built their nest, selecting as their site for the 
purpose the top of a hanging lamp that hangs in the dining* 
room. As the lamp is euher raised or depressed by chains 
fixed to a central counter-weight, these chains pass over pulleys 
fixed to a metal disk above, on which the nest was placed. 
The swallows evidently saw that, if the pulleys were covered 
with mud, moving the lamp either up or down would de¬ 
stroy the nest; so to avoid this natural result they built over 
each pulley a little dome, allowing sufficient space, both for 
wheel and chain to pass in the hollow so constructed, without 
danger to the nest, which was not only fully constructed, but the 
young birds were reared without further danger. This is, in 
my opinion, a wonderful example of adaptation to environment, 
and showing a step far beyond what may be contended as instinct 
only. 

I may here add another curious case which seems to point to 
another branch of reasoning. During the dry weather 1 have 
been constantly annoyed by wasps building up with mud key* 
holeS| sometimes keys, blank cartridge cases, and even in one 
case a pm-hplder. As 1 did not care to have my gun charged 
with young wasps, 1 used to empty out any cartridge case which 
I found closed up with mud, but one cartridge-case in particular 
I noticed had been selected. This one I had left on my office 
table, and each time the wasp closed it ud I drew the charge 
of mud and ** grubs/* &c. ; but as frequently the wasp closed it 
up again. 1 may here mention that the wasp used to deposit 
the egg, and several small grubs in a cell, close over the top, and 
repeat the operation again till the cartridge was full, when the 
mouth would be pasted over with a Hd of mud. As I repeat¬ 
edly knocked out the grub and mud, it appears the wasp started 
a fresh phin* 1 noticed somewhat to my surprise that the 
mouth or a cartridge I had but a few hours t^fore emptied was 
pasted over, so 1 thought it would be interesting to see how 
many grubs the wasp had secured in so short a time. 1 there¬ 
fore removed the hash lid, that was still damp, and discovered 
nothii^ inside t I am unable to say if this was done to direct 
my attention to oneparticular cartridge case or not, while another 
spot was being used, but I am inclined to believe such to have 
been the case, for later 1 noticed a gap made between two 
bundles of letten in one of my pigeon-holes, well built up with 
mud, and, of eawnti as well packed with grubs. 

Ballangodav Cejdon, June 14 Frederick Lewis 


Deafneea and Signs 

In my studies with regard to the sign-langui^es I have, like 
others, turned some attention to cases of dearness. In such 
coses the use of signs, not the finger alphabet, but natural or 
conventional signs, such as are used by Indians or by deaf-mutes 
of themselves, nave appeared to me to give particular satisfac¬ 
tion to the sullerer. The nervousness attendant upon attempt¬ 
ing to make out what is said being avoided, the relief is very 
greats arid more attention is given* to what is spoken. Of course 
such aid to th^ nnttained m but partial, and English people 
accustoihed solely to the use of speech are rather unapt, but 
neveirithelkH aim are valuable auxiliaries, and wiU be found 
worthy tiyinir. Individuals vary ia their capability, but inasmuch 
^many chfidt^ pm through a period of sign-langmuie, there 
Wl be anUhy mm of adaptaEi%. Whoever has watcM deaf* 
mm oouwsHih* without the alphabet or wlthouf 
mdittgr .wlll t;ecogmve the ufwftSon receive from ^thinr 


265 


intercourse by signs. My only object is to call attention to 
wbat has been found by experience to be an acceptable help, 
and which may be extended in its application. 

Hyde Clarke 


The Duration of Oerm-Life in Water 

A RECENT announcement by Messrs. Crookes, Odiing, and 
Tidy, that Bacillus anthracis in water approximately devoid of 
nutrient material after ‘*a few hours” loses its power to multiply 
in suitable culture-media, induces me to send you a note of my 
own results in the same domain. 

My observations were commenced in 1877, but were shortly 
afterwards suspended and not resumed in earnest until May 
1885. 

So far I have worked only with the various forms of Organ¬ 
isms which chanced to be present in the water-^usually distSled 
—employed. Fora /rr/iwi wary investigation I regard thb as 
preferable to operating on pure cultures ; one is more likely to 
be concerned with organisms of aqueous habitat naturally, and 
one sees which kinds predominate from time to time, and which 
survive. 

In dealing with an indefinite variety of micro orgamsms it is 
necessary, of course, to be extremely rigid in one’s precautions^ to 
guard a^inst intrusion of foreign germs, an intrusion which 
cannot be detected as in the case of pure cultures. On this 
account I abandoned my original modus operandi —It was almost 
identical with that of Mr. Crookes and his colleagues—^and 
adopted the arrangement of tubes described and figured in a 
paper by Mr. Blunt and myself in Proc. R&y, Soc ,, vol. xxviii. 
p. 202. 

Of a series of such tubes containing distilled water, originally 
rich in germ-life, kept at a temperature varying from 18® C. to 
21® C., and examined at intervals from May 2, 1885, down to 
now, I find that in every one micro-organisms have sooner or 
later developed on the addition of the nutrient material. 

Each tube is a microcosm, and it has been most interesting to 
observe how, as elsewhere, as time went on, the first dominant 
form has grown more and more feeble, until it seems to have 
become extinct, and is now succeeded by races of quite different 
kind. Whether the new order will yet give place to others re¬ 
mains to be seen. 1 can at any rate say confidently that micro- 
oiganisms vary greatly in the duration of their life in distilled 
water, and that some forms may survive for at least fourteen 
months in that medium at an ordinary temperature. 

Chelmsford, July 19 Arthur Downes 

The Bagehot Beds 

In reply to the letter from Mr. Irving in Nature of July 8 

217), I beg to state that a mere abstract of the paper on the 
Bagshot Beds by Mr. Herries and myself was read at the meet¬ 
ing of the Geological Society on June 9, on which occasion Mr. 
Irving was not present; that the report of our remarks in 
Nature of July l (p. 210) only purports to give the conclu¬ 
sions at which we arrive, and not the evidence by which they 
are supported. We trust therefore that your readers will reserve 
their judgment until the entire paper is published. 

Horace W. Monckton 

I, Hare Court, Temple, July 17 


A Lubricant for Braaa Work 

Many besides myself have probably been inconvenienced by 
the corrosive action of ordinary lubricants —lard, grease, &c.— 
upon brass and copper, which causes the plugs of stop-cocks to 
leak or get fixed in their places, and does nmch damage to air- 
pump plates. 

Melted india-rubber answers fairly, but it has too little 
**body,” and too much glutinosity; moreover, it does, un¬ 
doubtedly, in cot;^ of time, harden into a brittle, resinous 
substance. Vaseline is quite without action on bras^ and never 
hardens ; but it has not sufficient tenacity and adhesiveness, 

A mixture of two parts by weight of vaseline (the common 
thick brown kind) and on^ pari of melted india-rubber seems to 
combine the goc^ qualities of both without the drawbacks of 
either. 

The india-rubber should, of course, be pure (not vulcanised), 
and should be cut u|> into shreds and melted at the lowest 
possible temperature in an Ison cup, being constantly pres^ 
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down sgainst the hut surface and stirred unlit a imifonn ^utinous 
mass IS obtained. Then the proper weight of vaseline snouM be 
added, and the whole thoroughly stirred together. 

This may l>e left on an air-pump plate for at any rale a couple 
of years without perceptible alteration either in itself or the 
brass, H. O. Madam 

Eton College ^ 

Butterflies’ Wings 

Can you inform me of any method of relaxing the wings of 
butterflies allowed to stiffen in the dosed state? 

Stretford, Manchester, July i J. M. B. 

[It the butterflies are laid on damp sand under cover of a bell- 
lass or other air-tight covering they will soon relax so as to be 
t for sclting-out. A drop or two of carbolic acid on a sponge 
should be placed with them in order to prevent mouldincss. 
™En ] 

NOP£ ON THE ABSORPTION SPECTRUM OF 
DIDVMIUM 

N ft paper on “ Radiant Matter Spectroacopy (Part 2, 
Sam«rium),i I said that in fractionation of the didy- 
mium earths with amnionia—*“ After a time a balance 
stfttwed to be established between the aflRnittcs at work, 
when the earths would appear in the same proportion in 
the precipitate and in the solution. At this sta^e they 
were thrown down by ammonia, and the precipitated 
earths set aside to be worked up by the fusion of their 
anhydrous nitrates so as to alter the ratio between them, 
when fractionation by ammonia could be again em¬ 
ploy 

That in most methods of fractionation a rough sort of 
balance of affinities b^ond which further separation by 
the sMtie method is difficult, appears to be a general rule. 
1 have long noticed this action when fractionating with 
ammonia, with oxalic and nitric acids, and with formic acid. 
The valuable point which renders this fact noteworthy is 
that the balance of affinities revealed by fractionation is 
not the same with each method. It was in consequence 
of the experience gained in these di fife rent methods of frac¬ 
tionation that 1 wrote in tny paper read before the Royal 
Society, June lo last {Chcnuc<il Newsy vol. liv. p. 13), after 
saying that I had not been able to separate didyinium into 
Dr. Auer’s two earths, “ probably didymium will be found 
to split up in more than one direction according to the 
method adopted.” 

In illustration of this I may mention that, although I 
have not split up didymium into the tvm earths, or groups 
of earths, which are described by Dr. Auer, other pro¬ 
cesses of fractionation give me, so to speak, other cleavage 
planes or lines of scission through the compound molecule 
didymium. 

According to Dr. Auer, a line in the well-known yellow 
band, close to the soda line, but less refrahgible (w.l. 
about 579), is a component of the absorption-spectrum 
of neodymium, and therefore, under a/1 conditions, its 
intensity should follow the same variations as the other 
bands of neodymium in the blue (wave-lengths 482, 469, 
444). Some of my didymium fractions, however, show 
that the line 579 does not follow the same law as the 
other bands I have named. Thus, in a rather low frac¬ 
tion (-f 6) of the didymium earths from gadolinite and 
Munarskite 1 found that the neodymium line 579 was of 
the same degree of blackness as the adjacent praseody¬ 
mium line in the yellow ^wave-length about jyi), but the 
bands in the blue of neodymium had almost disappeared. 
In the adyacent fractions of didymium I was enabled^ by 
apptopri^e dilution, to keep this set of bands in the yel¬ 
low as a standard, of exactly the same intensity ; it was 
now seen that in successive fractions the intensities of 
the^Jserniorerefrangible lines belongijDg both to neo- 

* PhH. Tfnnt.p )Patta, 1M5, p 70^. Areprita (ft this h AIm com* 

meiM in tfoi 1996 nf JVWvv, p, s8. 


and praseodymium varied greatly from etrong to almost 
obliteration, the bands in the yellow ahrays bomg leapt of 
the same intensity. 

Didyinium prepared from a specimen of fluocorite dif¬ 
fered somewhat from the other didymiums. Here the 
band 579 (ascribed to neodymium) was veaiy strong, the 
band in the yellow of praseodymium (571) slightly wefiucer^ 
and the bands in the blue of neodymium (4S3,469, and 444) 
easily visible. On dihiUng the solution the bands in the 
blue of neodymium and the one component of praseody*- 
mium in the yellow (571) appeared to fallow the same law 
in becoming fainter and fainter with dilution, whilst the 
other component band in the yellow of neodymium (579) 
remained unaffected. 

It seems to me that a possible explahatibu of this 
variation might be founded on the great strength of the 
bands in the yellow, and that the two fractions of didymium 
then under examination might differ only in the fact that 
one was slightly stronger than the other. To test this 
hypothesis I took the two fractions first experimented on. 
and putting each into a wedge-shaped cell of glass viewed 
them together in the spectrosco^, (1) I adjusted the 
wedges so that the group in the yellow appeared to be of 
the same intensity in each spectrum. On examining other 
arts of the spectrum it was seen that in one solutioil the 
ands in tlie green were tolerably strong, and the bands in 
the blue scarcely visible, whilst in the other solution the 
bands in the green were very faint, and those in the blue 
quite absent. (2) The position of the wedges was ad¬ 
justed so that the bands in the green in each case should 
be of equal intensities. It was now seen that the alteration 
had greatly upset the balance of the bands in the yellow, 
the solution in which the bands in the green were faintest 
before, now having much stronger yellow bands than the 
other. The explanation nventioned above therefore falls 
through, and 1 see no other way of accounting for the facts 
except in the supposition that by the mode OMractionation 
then adopted, didymium had split up in a different manner 
to what it would have done if the method of Dr. Auer had 
been followed. 

The colour of the different fractions of didymium nitrate 
varies from a dark rose-red at the more basic end (+ i 7 ) 
to amber at the less basic end (+ 4)* These variations hi 
colour do not necessarily accompany a difference in the 
absorption-bands, for in one instance an amber and a rose- 
coloured salt were found to have almost identical spectra. 

It would almost appear from these experiments, ccmprled 
with the facts I brought forward in last week’s Chimiml 
News (p. 14), that the “ one band, one element ^ theory 
I lately advanced in connection with the phosphorescent 
spectrum of yttrium, may probably hold good m the case 
of the group of elements forming absorption spectra. 
According to this hypothesis, therefore, neodymium and 
praseodymium must not be considered as actual chemical 
elements, but only the names given to two groups of 
molecules into which the complex molecule didymium 
splits up by one particular method of fractionation, 

William Crookes 


HEATING AND COOKING RY GAS 

A FEW years a^ the public was led to bdkve that 
^ the use of coal-gas fbr lighting purposes w*s on its 
trial, and must shortly give way to the electric light 
Threatened institutions hve long, and even if coal-gas is 
destined to be eventually superseded by electricity kw 
lighting purposes, a useful future is now openii^ Out for 
it as a fuel offering many advantages over coal fOr 
domestic heating and cookipg. In tbese fi< 4 ds U it^y 
possibly occur in the future that coaJ^as-^unleaw thd 
is everywhere considetubly reduced—wiB have, to 
encounter rivals soch ft* the petroleum on ^ eceire 
of their dieapnesti bus at prOsett^ cdaH^aa; fr>r 
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fttvd heating purjjMs^ o0ers many facilities and advant* 
ages over on^ otner kind of fuel 

Gm C 90 k%ng SUv$s^ —Those who remember the gas 
cooking stoves which were offered to the public even a 
years ago^ will acknowledge that the modern stoves 
now manufactured have reached a very high degree of 
petition. In nearly all the larger kinds of stove in¬ 
tended for a family of six or more persons, the sides and 
top of the oven are constructed of double walls, and 
packed with a non-conducting fire-proof material— 
generally slag wool—so that but little heat escapes from 
the exterior of the stove to be lost by radiation ; the 
internal surfaces of the stoves are usually enamel led, and 
are thus preserved from rust and decay, and easily kept 
clean^ and in addition in some ovens, the racks for 
suspending the grids from which the meat is hung, slide 
out or turn out on a hinge, and are thus more easily 
cleaned than when fixed in the oven. On the tops of the 
stoves are placed burners for boiling kettles and sauce¬ 
pans, and for stewing, and an invertible burner is some- 
tinves added, which can be rotated so as to bring the 
flame underneath when it is intended to grill. The 
following points may be enumerated as those in which 
cooking by gas possesses decided advantages over tlie 
ordinary kitchen range (i) There are no dust or 
cinders, and the whole process is more cleanly; (2) in 
some of the best stoves the oven can be heated up to a 
high temperature—sufficient for making pastry—in a few 
minutes only after the gas is lighted ; ^3) the different 
degrees of heat necessary for cooking various articles can 
be easily attained by limiting or increasing the supply of 
gas to the oven burners, or by increasing or diminishing 
the ventilation of the oven by opening or closing the 
flue-valvc; and this is a point which good cooks will 
especially appreciate. 

The principal arguments adduced by the opponents of 
gas cooking may stated to be:—(i) That the cost is 
greater ; (2) that joints of meat baked in gas ovens smell 
or taste of gas ; (3) that the fumes and smell of cooking 
are more perceptible from gas ovens than from ordinary 
kitchen ranges ; (4) that there is no supply of hot water 
with a gas oven ; (5) that the gas stove docs not warm the 
kitchen. We will now proceed to consider these objcc- 
XXQXi&^HriaHm. 

(i) Although there can be no doubt that more heat is 
obtained from coal by burning the same value than from 
gas, still if attention is paid to the stove, and the gas is 
turned off as soon as the cooking is finished, for ordinary 
sired households the difference in cost between cooking 
by and cooking by coal is hardly appreciable, 

( 3 ) We may class gas ovens as of two kinds, A and B. 
In Ai rings or rows of burners are placed at the bottom 
of the oven, and the air of the oven is heated up, this heated 
air and the products of combustion of the gas pas 5 ?ing over 
and baking the meat. The burners used are usually those 
which give a luminous flame, for the reason that the 
luminous flame, although not itself of so high a 
temperature as the non-luminous flame from the 
atmospheric burner, yet radiates more heat. This 
greater radiation of heat is, like the luminosity, 
due to the separation of solid particles of carbon in the 
flame which become incandescent. Thus we see that the 
luminous flame radiates more heat to the air of the oven 
than the nonduminous. But it is in this class of oven 
eipecially that the baked meat smells or tastes of gas, as 
itjs liabilli t0 become sodden with the steam and other 
products of combuMioa of the gas jets which pass over It, 
00 ampunt of ventilation of the oven will entirely cure 
this deiecti III the other class of ovens, B, the burners are 
placed in jrows at the bottom and along the sides of the 
pvetL; \ivalta. The oven walls are healed by the flames, 
ahO hot radiate the heat to the joint of moat, which 
is thus baked by heat as well as by hot air. The 

pttpdpjC^ df epmbtt$tipn of the gas jets pass up the sklei of 


the oven and escape by the flue at the back without 
contaminating the meat Atmospheric burners are 
almost invariably used in this class of oven, because the 
non luminous flame is hotter than the luminous, and more 
quickly heats the oven wall, although less heat is radiated 
from the flame itself. The atmospheric burners have also 
this advantage, that the gas being mixed with twice its 
volume of air, the hydrogen and carbon are burnt at the 
same time, and no solid particles of carbon are formed, 
and thus there can be no soot from imperfect combustion, 
as so often liappens in the luminous flame, in which the 
hydrogen of the hydrocarbons burns before the carbon, 
which is separated into small solid particles and strongly 
heated up before being finally burnt to carbonic acid. 
Consequently meat baked in this class of oven is not 
distinguishable from a joint roasted before an open fire. 

(3) If a flue is carried up from the top of the back part 
of the ov'en into the kitchen chimney, the fumes from the 
oven cannot enter the general air of the kitchen. In all 
gas apparatus of whatever sort, some means must be 
provided for carrying off the products of combustion of 
the gas, and this is especially necessary in the case of gas 
cooking stoves. Ventilation of the oven is obtained by 
air passing in from below to ascend and escape with the 
products of combustion by the flue. The valve guarding 
the flue outlet is capable of regulating the ventilation, and 
is usually so constructed that it cannot entirely close the 
flue, 

(4) The larger gas cooking stoves are now very usually 
supplied with boilers, which can be attached to the side of 
the stove, and can be healed below by a ring of atmospheric 
burners. [The burners at the top of the stove for boiling 
kettles and saucepans, making toast, grilling, and stewing, 
should also be atmospheric.] There can be no doubt that for 
heating a large supply of water, gas is not economical as 
compared with coal, but these boilers have this great 
advantage that tliey can be easily inspected and cleaned, 
and the fur—caused by the deposit of lime salts where the 
water to be heated is hard - can be easily removed. In 
towns and districts which are supplied with hard water 
(containing much carbonate of lime in solution), the 
ordinary kitchen boiler must be opened occasionally to 
remove the fur—a proceeding causing much inconvenience. 
If the fur deposit is allowed to accumulate too long an 
explosion may take place. 7 ’his may happen in one of 
two ways ; either the mouth of the supply pipe may 
become choked, cutting off the water from the boiler, or 
the boiler plates having become much heated, whilst the 
water in the boiler is cool owing to the intervention of a 
thick non-conducting layer of fur, if this deposit should 
crack, the cold water coming suddedly into contact with 
the red hot iron would cause a dangerous evolution of 
steam. The boilers sent out with gas cooking stoves can 
supply hot water for the kitchen only \ they arc not made 
to give a hot water supply under pressure available at any 

C art of the house, as is the ordinary kitchen high-pressure 
oiler, so that for upstairs bath and lavatory purposes, 
hot water must be obtained frojn some form of gas bath- 
heater, of whicli we will speak presently. 

(5) The gas stoves now made—being well packed and 
losing but little heat by radiation—certainly do not warm 
the general air of the kitchen as the kitchen fire docs, 
and this negative quality in summer is a great advantage, 
as the kitchen remains cool instead of being at the usual 
un^arablc temperature. In winter, if the kitchen fire is 
retained, this should be lighted early in the day until the 
room is warm, or some form of gas fire may be used- -or it 
is even possible now to obtain a gas stove combining an 
open gas fire below, in front of which a small joint may 
be roasted, with a small gas oven above. The open gas 
fire will sufficiently warm a small kitchen. 

The consumption of gas in a stove of the size required 
for a family of nine or ten persons varies from ly to ao 
cubic feet per hour (at amavecage pressure of 8/ta) if the 
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oven burners alone are lighted and turned full on. In 
most cooking operations the amount of gas required 
would be only two-thirds of these quantities; the supply 
of gas being easily regulated to this or any other amount. 
If ail the top burners in addition be lighted and turned 
full on, the average run of gas is from 40 to 60 cubic feet 
per hour. Twenty feOt. an hour for six hours a day is a 
fair representation of the amount of cooking required in a 
middle class family of ten persons. At 3.9. per 1,000 
cubic feet, this would entail an expenditure of 4‘S2d. per 
day, or 2s, 6\d per week, or i/. 12s, per quarter. To 
raise a gallon of water in a copper boiler from 50"^ F. to 
170° F., requires on the average a consumption of about 
3 feet of gas, so that if very much hot water is required 
for culinary or domestic purposes the gas bill may be 
expected to show a corresponding increase. 

Cooking by gas will not be introduced all at once. Gas 
stoves are now very generally obtained to supplement the 
kitchen range, for which purpose they arc excellently 
adapted; and as their possibilities and advantages are 
more clearly appreciated they will no doubt come into 
more general use. We have indicated some of the chief 
points in their construction and management, and while 
we do not advise any one utterly to discard coal fires for 
cooking, we would recommend a trial of gas as being 
likely, where it can be obtained of good quality at 
moderate prices, and where the stoves will be treated 
with care and attention, to be found economical, cleanly, 
and useful. 

Water and Bath-heaterx .—In a house where gas is 
entirely used for heating and cooking, or where there is 
no high-press are kitchen boiler connected with a hot 
water cistern by circulating pipes, capable of giving a 
supply of hot water on the upper floors, one of these 
appliances will be found very useful. There are numeious 
forms of this apparatus, and most of them are contrived in 
a very ingenious manner. The plan usually adopted is 
to receive the cold water at the top of the apparatus— 
which is of copper or copper tin-lin^—where it is spread 
out in the form of spray or thin films to pass slowly down 
6ver surfaces of copper, receiving in its passage the 
necessary heat from gas burners below, to the bottom of 
the apparatus, where it flows out by a spout. The 
temperature of the issuing water will vary with the 
quantity of gas consumed and with the flow of the water, 
t,e. the amount passing through the apparatus in a given 
time. The object generally aimed at is to obtain a bath 
of 30 gallons of water at 106'’ F. in twenty minutes or 
thereabouts. Fpr this purpose the water must be heated 
to about 105°, as when in the bath it gradually cools 
whilst this is filling. In the best forms of bath-heater, 
2S to 30 cubic feet of gas must be consumed—at ordinary 
pressures, 7/10 to 10/10—to raise 30 gallons of water from 
50“ to 100“ jn 15 or 20 minutes. Here then we have an 
apparatus which at the cost of little more than id. is 
capable of providing ample material for a good warm 
bath. We would unhesitatingly recommend these bath- 
heaters, were it not the custom of most of the makers— 
with one or two exceptions however—to send them out 
without any flues or chimneys, and even sometimes to 
assen that no flue is necessary, as there is no smoke, and 
nothing unpleasant is produced by the combustion of the 
gas. There have however been some very unpleasant 
consequences from taking a bath in a small highly heated 
room, the air of which was loaded with carbonic acid- 
fainting and even partial asphyxia having been recorded 
under these circumstances. That the danger is no 
ima^nary one will be seen when we consider that if in a 
room containing 500 cubic feet of space—the sue of very 
many bath rooms—50 cubic feet of carbonic acid a^re pro¬ 
duct by burning 25 cubic feet of coal gas, the percentage 
Of carbonic acid in the air is raised from *04 to to, and 
the entire oxygen of aoo cubic feet of air is destroyed. 
Fatal results have been known from the mhalatioA, even 


for a short period, of air conmining 10 per cent 
carbonic acid. The temperature of the air of the roMtt 
will also be very much raised, and will tend to help in the 
production of perhaps fatal syncope. We cannot then^ 
too strongly insist on the absolute necessity of providing 
a flue to carry off the products of combustion to the outer 
air of an apparatus which can produce such an enormous 
volume of carbonic acid in so short a space of time. The 
flue should be carried into a chimney with a good draught, 
as the escaping products are generally much cooled down 
by having parted with much of their heat to the water 
flowing through the apparatus. There are other varieties 
of water-heater constructed for various purposes, only one 
of which we are able to notice in the present article. 
This is a spiral water-heater for lavatories, the invention 
ot Mr. Fletcher. In two minutes this little apparatijs, at 
a cost of half a foot of gas, can raise nearly two quarts of 
water to 100^ F. It is an ingenious contrivance, and free 
from the objections attending most of the larger apparatus 
described above. 

Gas Fires .—These may be classified as radiation 
stoves, the room being heated entirely by radiation ; and 
ventilation stoves, warm air issuing from the stove and 
displacing the colder air of the room. But many of these 
latter also warm the room by radiation from the incandes¬ 
cent asbestos or from the warm sides of the stove. 
Mr. Fletcher has calculated that with gas at 3^. per 
1000 cubic feet, his open incandescent radiation gas fires 
cost for the same work about as much as coal fires when 
the coal is 30J. per ton, but with ventilating stoves the 
cost is about two-thirds of this. As in cooking by gas 
however, there are no dust, dirt, or cinders, and the fire 
can be immediately lighted or extinguished and requires 
no attention when alight. Nearly all the patterns of 
radiation stove now made depend on the heating of 
fibre or lump asbestos by non-luminous flames from 
atmospheric burners. The average consumption of gas 
required to maintain a room containing $009 6000 

cubic feet of space at a suitable temperature in winter, 
varies between 12 to 20 cubic feet per hour, depending on 
a large variety of circumstances. Most people when 
sitting in a room prefer to be warmed by radiant heat, as 
from an ordinary open coal fire, and to leave the ventila¬ 
tion of the room to accidental circumstances—which 
usually means a cold draught along the floor towards the 
fire. Ventilation stoves, if they fulfil the proper condi¬ 
tions, are certainly better adapted for warming lofge 
apartments, such as shops, workrooms, and halls, than 
radiation stoves. The conditions to be fulfilled are that 


the air be taken from a pure source in the outer atmosphere, 
that it be warmed by its passage through the stove, but 
not overheated or burnt—as U so often the case—and 
that it enter the room in an ascending direction towards 


the ceiling. In many cases it may be necessary that the 
air, rendered dry by its passage through the stove, ^ould 
be moistened by passing over a tray of water befoxe 
entering the general air of the room. Badiation stoves 
are perhaps better suited for private houses, especioliy for 
bed rooms and other smartments where a fire is only 
occasionally required. The flues of these stoves should 
open into the chimney at the back of the fireplace. The 
temperature of the air and products of combustion escape 
tng through the flue will generally be found very high, but 
the heat thus lost is necessary to create a draught up the 
chimney, and assists in the ventilation of the room. 

It has been said that the more general adoption of gas 
for heating and cooking would solve the smoke diffictttty 
in London and those large towns whme domestic and not 
ifectory smoke is the chief ofiender. A London peh^sdw 
tog is certainly due to the coating ^ the particles m 
moisture su^»eiided in the ndst with luirhonacedhs 
^ij^^rous cuticle Ha^dDixonh^e)q»^^ 

paitid^is^ onc^iuimd from our 
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flh^uid do Bway with th<h acrid yeUow character of our 
fc^ Bht mistfl due to the position of London on the 
ei»tusd:y of t lart^ river, would remain to the same extent 
ae now, and tmre would still be the same amount of 
sulphurous acid gfiven off into the air to be precipitated with 
the rain as sulphuric acid, and carry on its work of destruc- 
tmn on bdiiding: stones and mortar. One cubic foot of coal- 
gas produces on combustion 0*2 to 0*5 grains of sulphurous 
adid, to that the amount evolved would continue to be, as 
xvow, enormous. Still the air would be deprived of its 
sooty particles to a great extent, and the old familiar 
features^ characteristic of grimy London, might in time 
disappear. The carbonic acid which is the chief product 
in the combustion of coal>gas, is diffused at once into the 
general body of the atmosphere, and the marvellous 
rapidity with which this is effected is revealed to us 
when we know that the air of our open streets and parks 
differs only by the most minute quantities—if at all- 
in its contained carbonic acid, from the air of the 
mountains or the sea. 


THE TOPOGRAPHIC FEATURES OF LAKE 
SHORES^ 

Introduction 

'‘T^HE play of meteoric agents on the siii-facc of the land 

1 is universal, and there is a constant tendency to the 
production of the forms characteristic of their action. All 
other forms are of the nature of exceptions, and attract 
the attention of the observer as requiring explanation. 
The shapes wrought by atmospheric erosion are simple 
and symmetric, and need but to be enumerated to be 
recognised as the normal elements of the sculpture of the 
land. Along each drainage line there is a gradual and 
gradually increasing ascent from mouth to source, and 
this law of increasing acclivity applies to all branches as 
well as to the main stem. Between each pair of adjacent 
drainage lines is a ridge or hill standing about midway 
and rounded at the top. Wherever two ridges join there 
is a summit higher than the adjacent portion of either 
ridge; and the highest summits of all are those which, 
measuring along lines of drainage, are most remote from 
the ocean. TTic crests of the ridges are not horizontal, 
but undulate from summit to summit. There are no sharp 
contrasts of slope; the concave profiles of the drainage 
lines change their inclination little by little, and they merge 
by a gradual transition in the convex profiles of the crests 
and summits. The system of slopes thus succinctly in¬ 
dicated is established by atmospheric erosion under the 
general law of the interdependence of parts. It is the 
system which opposes the maximum resistance to the 
erosive agents. 

The factor which most frequently, and in fact almost 
universally, interrupts these simple curves is heterogeneity 
of terr^e or diversity of rock texture. Different rocks 
have different powers of resistance to erosion, and the 
system of declivities which, under the law of interdc- 
I^dence, adjusts itself to diversity of rock texture, is one 
involving diversity of form. Hard rocks survive, while 
tlie soft are eaten away. Peaks and cliffs are produced. 
Apicds are often angular instead of rounded. Profiles 
es^ibit abrupt changes of slope. Flat-topped ridges 
appear, and the distribution of maximum summits becomes 
in a measure independent of the length of drainage lines. 

A second fiictor interrupting the continuity of erosion 

S rofile& is upheaval, and tW produces its effect in two 
istinct ways, J'irst, the general uprising of a broad tract 
of ktid affects ther-^tiou of the drainage to its point 
discharge or to its base level, causing corrosion by streams 
to iNt ikmie Tar^d than the general waste of the somoei apd 
pradackki^ oaAons and terraces. Second, a local uprising 


by means of a fault produces a cliff at the margin of the 
uplifted tract, and above this cliff there is sometimes a 
terrace. 

A third disturbing factor is glaciation, the cirques and 
moraines of which are distinct from anything wrought by 
pluvial erosion ; and a fourth is found in eruption. 

The products of all these agencies except the last have 
been occasionally confused with the phenomena of shores. 
The beach-lines of Glen Roy have been called river 
terraces. The cliffs of the Downs of England have been 
ascribed to shore waves. Glacial moraines in New 
Zealand have been interpreted as shore terraces. Beach 
ridges in our own country have been described as glacial 
moraine.s, and fault terraces as well as river terraces have 
been mistaken for shore marks. Nevertheless, the topo¬ 
graphic features associated with shores are essentially 
distinct from all others; and when their peculiar characters 
are understood there is little occasion for confusion. It 
is only where the' shore record is faintly drawn that 
any difficulty need arise in its interpretation. In 
investigating the history of Lake Bonneville and other 
Quaternary water l>odics of the Great Basin, the writer 
and his assistants have had constant occasion to distin¬ 
guish from all others the elements of topogi'aphy having 
a littoral origin and have beconte familiar with the criteria 
of discrimination. Their endeavour to “derive from the 
peculiarities of the old shore lines the elements of a 
chronology of the lake which wrought them, has led them 
to study also the genesis of each special feature.' 

In the discussion of shore phenomena there is little 
room for originality. Not only has each of the elements 
which go to make up the topography of a shore been 
recognised as such, but its mode of origin has been ascer¬ 
tained. There appears, however, to ^ room for a 
systematic treatment of the subject in English, for it is 
only in continental Europe that its general discussion has 
been undertaken. The writings of Elie dc Beaumont 
include a valuable contribution,^ and Alessandro Cialdi 
has devoted a volume to the motion of waves and their 
action on coasts.® These cover a large portion of the 
ground of the present essay, but treat the subject from 
points of view so diverse that the essay would be only 
partially sui)ersedcd by their translation. The title of a 
work by H. Keller (“ Studien iiber die Gcstaltung der 
Sandkiisten indicates another discussion of a general 
nature, but this 1 have not seen. American and British 
contributions are contained chiefly in the reports of en¬ 
gineers on works for the improvement of harbours and 
the defence of coasts. The most comprehensive which 
has fallen under my eye, and one, at the same time, of the 
highest scientific character, is contained in the annual 
report of the United States Coast Survey for 1869, where 
Prof. Henry Mitchell, in treating of the reclamation of 
tide lands, describes the formation of the barriers of sand 
and shingle by which these are separated from the ocean. 

It is proper to add that the writer became acquainted 
with these works only after the body of this essay was 
prepared. The objective studies on which his conclusions 
are based had been completed, and the discussion had 
acquired nearly its present shape before he became aware 
of the extent of the affiliated literature. His conclusions 
have, therefore^ the quality of independence^ and, so far 
as they coincide with those of earlier writers, have a 
corroborative value. 

The engineering works whose construction has led to 
local investigations of shores are chiefly upon maritime 
coasts, where tides exert an important influence, and the 
literature of lake shores is comparatively meagre. It is 
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true that the phenomena of lake margins are closely 
paralleled by those of tide-washed coasts, but this, 
uofortunately. does not render the literature of the latter 
the more applicable, for there is a tendency to ascribe to 
the, action of tides features which the students of inland 
lakes are compelled to account for independently of that 
agent. ** 

It should be noted also that the point of view of the 
civil engineer is somewhat different from that of the 
present study. He is, indeed, concerned with all the forms 
mto which the shore material is wrought by the action of 
the waves, but he is not at all concerned with their in¬ 
ternal structure ; and he knows them, moreover, only as 
subaqueous banks to be detennined by sounding, and not 
at all as features of the dry land. 'I'lic geologic student 
has, too, some facilities for study which the engineer lacks, 
for he is frequently enabled to investigate the anatomy of 
shore structures by means of natural cross-sections, while 
the en^ncer is restricted to an examination of their 
superficial forms. 

Earth Shapinj^ 

The earth owes its spheroidal form to attraction and 
rotation. It owes its great features of continent and 
ocean bed to the.unequaJ distributism of the heterogeneous 
material of which it is composed. Many of its minor 
inequalities can be refened to the same cause, but its 
details of surface are chiefly moulded by the circulation 
of the fluids which envelop it. This shaping or moulding 
of the surface mav ))c divided into three parts—subalTial 
shaping (land sculpture), subaqueous shaping, and littoral 
shaping.' In each case the process is threefold, comprising 
erosion, transportation, and deposition. 

In subaerial or land shaping the agents of erosion arc 
meteoric—rain, acting both mechanically and chemically, 
streams, and frost. The agent of transportation is 
running water. The condition of deposition is diminishing 
velocity. 

In subaqueous shaping, or the moulding of surface 
which takes place beneath lakes and oceans, currents 
constitute the agent of erosion. They constitute also the 
agent of transp >rtation ; and the condition of deposition 
is, as before, diminishing velocity. 

In littoral shaping, or the modelling of shore features, 
WAITS constitute the agent of erosion. Transportation is 
performed by wave.i and currents acting conjointly, and 
the condition of deposition is increasing depth. 

On the land the amount of erosion vastly exceeds the 
amount of deposition. Hndcr standing water erosion is 
cither nil or incomparably inferior in amount to deposition. 
And these two facts are correlatives, since the product of 
land erosion is chiefly deposited in lakes and oceans, and 
the sediments of lakes and oceans are derived chiefly 
from land erosion. The products of littoral erosion 
undergo division, going partly to littoral deposition and 
partly to subaqueous deposition. The material for littoral 
deposition is derived partly from littoral erosion and 
partly from land erosion. 

That is to say, the detritus worn from the land by 
meteoric agents is transported outward by streams. 
Normally it is all carried to the coast, but owing to the 
almost universal complication of erosion with local uplift, 
there is a certain share of detritu.s deposited upon the 
basins and lower slopes of the land. At the shore a 
second division takes place, the minor portion being 
wrested and built into various shore structures, while the 
major oortion continues outward and is deposited in the 
^ Or lake. The product of shore erosion h similarly 
dividied. A part remains upon the shore, where it is com¬ 
bined with material derived from the land, and the 
remainder goes to swell the volume of subaqueous 

The forms of the land are given chiefly by erosion, 
hiocc the wear by streams keeps necessarily in advance 


of the waste of the intervening stirfaces, and since, aliOf 
there is inequality of erosion dependent .on diversity« 
texture, land forms are characterised by tb^r 

The forms of sea beds and lake are given by 
deposition. The great currents by which subaqueous 
sediments are distributed sweep over the ridges and other 
prominences of the surface and leave the intervening de^ 
pressions comparatively cunrenttess. Deposition, depend¬ 
ing on retardation of currents, takes place chieny in the 
depressions, so that they are eventually filled and a 
monotonous uniformity is the result. 

The forms of the shore are intermediate in point of 
variety between those of the land and those of the sea 
bed ; and since they alone claim parentage in waves, they 
are generis. 

Ocean shores are genetically distinguished from lake 
shores by the co-operation of tides, which cannot fail to 
modify the work accomplished by waves and wind currents. 
The shores which constitute the objective basis of the 
present discussion were tideless; and the discussion is 
therefore limited to lake shores. It is perhaps to be 
regretted that the systematic treatment here proposed 
could not be extended so as to include all shores, but 
there is a certain compensation in the fact that the results 
reached in reference to lake shores have an important 
negative bearing on tidal discussions. It was long ago 
pointed out by Elie de Beaumont ’ and Desor^ that many 
of the more important features ascribed by hydraulic 
engineers to tidal action, are produced on the snores of 
inland seas by waves alone ; and the demonstration of 
wave-work pure and simple should be serviceable to the 
maritime engineer by pointing out the results in explana¬ 
tion of which it is unnecessary to appeal to the agency 
of tides. 


I CAPILLAEV A TTRACTION 

heaviness of matter had been known for as many 

^ thousand years as men and philosophers had lived 
on the earth, but none had suspected or imagined, before 
Newton’s di.scovery of uni versa) gravitation, that heaviness 
is due to action at a distance between two portions ot 
matter. Electrical attractions and repulsions, and mag¬ 
netic attractions and repulsions, had been familiar to 
naturalists and philosophers for two or three thousand 
years, Gilbert, by showing that the earth, acting as a 
great magnet, is the efficient cause of the compass 
needle’s pointing to the north, had enlarged people’s 
ideas regarding the distances at which magnets can 
exert sensible action. But neither he noi any one 
else had suggested that heaviness is the resultant of 
mutual atti;actions between ail parts of the heavy body 
and all parts of the earth, and it had not entered the 
imagination of man to conceive that different portions of 
matter at the earth’s surface, or even the more dignified 
masses called the heavenly bodies, mutually attract one 
another. Newton did not himself give any observational 
or experimental proof of the mutual attraction between 
any two bodies, of which both are smaller than the imonn. 
The smallest case of gravitational action which was in¬ 
cluded in the observational foundation of his theory, was 
that of the moon on the waters of the ocean, by which 
tides are produced ; but his inductive conclusibn the 
heaviness of a piece of matter at the earth’s surface, is the 
resultant of attractions from all parts of the earth acting 
in inverse proportion to squares of distance^ ina4« ft 
highly probable that pieces of matter within a few fe^ or 
a few inches attract one another according to asiine 
law of distance, and Cavendish’s splendid cxpierlmeht 
verified this conclusion. But now for our quesritm of 
evening. Does tWs attraction between any particle of 
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matter in one body and any particle of matter in another 
<;6ntinne to vary inversely as the square of the distance, 
When the distance between the nearest points of the two 
bodies it diminished to an inch (Cavendishes experiment 
does not demonstrate this, but makes it very probable), 
or to a centimetre, or to the hundred-thousandth of a 
centimetre, or to the hundred-millionth of a centimetre ? 
Now I dip my hnger into this basin of water; you see 
proved a force of attraction between the finger and the 
drop hanging from it, and between the matter on the two 
sides of any horuontal plane you like to imagine through 
the hanging water. These forces are millions of times 
^eater than what you would calculate from the Newtonian 
law, on the supposition that water is perfectly homo- 
gfineous. Hence either these forces of attraction must, at 
very small distances, increase enormously more rapidly 
than according to the Newtonian law, or the substance of 
water is not homogeneous. We now all know that it is 
not homogeneous. The Newtonian tlieory of gravitation 
is not surer to us now than is the atomic or molecular 
theory in chemistry and physics ; so far, at all events, as its 
assertion of heterogeneousness in the minute structure of 
matter apparently homogeneous to our sensed and to our 
most delicate direct instrumental tests. Hence, unless we 
find heterogeneousness and the Newtonian law of attrac¬ 
tion incapable of explaining cohesion and capillary at¬ 
traction, we are not forced to seek the explanation in a 
deviation from Newton’s law of gravitational force. In a 
little communication to the Koyal Society of Edinburgh 
twenty-four years ago,' I showed that heterogeneousness 
does suffice to account for any force of cohesion, however 
great, provided only we give sufficiently great density to 
the molecules in the heterogeneous structure. 

Nothing satisfactory, however, or very interesting 
mechanically, seems attainable by any attempt to work out 
this theory without taking into account the molecular 
motions which we know to be inherent in matter, and to 
constitute its heat. But so far as the main phenomena of 
capillary attraction are concerned, it is satisfactory to 
know that the complete molecular theory could not but 
lead to the same resultant action in the aggregate as if 
water and the solids touching it were each utterly homo¬ 
geneous to infinite minuteness, and were acted on by 
mutual forces of attraction sufficiently strong between 
portions of matter which are exceedingly near one another, 
but utterly insensible between portions of matter at sen¬ 
sible distances. This idea of attraction insensible at 
sensible distances (whatever molecular view we may learn, 
or people not now born may learn after us, to account for 
the innate nature of the action), is indeed the key to the 
theory of capillary attraction, and it is to Hawksbee'-^ that 
we owe it. Laplace took it up and thoroughly worked it 
out mathematically in a very admirable manner. One 
part of the theory which he left defective—the action of a 
solid upon a liquid, and the mutual action between two 
liquids—was made dynamically perfect by Gauss, and the 
finishing touch to the mathematical theory was given by 
Neumann in stating for liquids the rule corresponding to 
Gawis’s rule for angles of contact between liquids and 
solids. 

Gauss, expressing enthusiastic appreciation of Laplace’s 
work, adopts the same fundamental assumption of attrac- 
tioh sensible only at insensible distances, and, while pro¬ 
posing as chief object to complete the part of the theory 
not (Hit by his predecessor, treats the dynamical 

problem afresh in a remarkably improved manner, by 
fbun^g it wholly upon the principle of what we now call 
potential energy. Thus, though the formulas in which he 
expresses mathematically his ideas are scarcely less 
alattoing in appearance than those of Laplace^ it is very 
easy to translate them into words by which the whole theory 
vT® he made perfectly intelligible to persons who imagine 
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themselves incapable of unclerslanding sextuple iniegrab. 
Let us place ourselves conveniently at the centre of the 
earth so as not to be disturbed by gravity. Take now 
two portions of water, and let them be shaped over a 
certain area of each, call it A for the one, and B for the 
other, so that when put together they will fit perfectly 
throughout these areas. To save all trouble in manipu¬ 
lating the supposed pieces of water, let them become for 
a time perfectly rigid, without, however, any change in 
their mutual attraction. Bring them now together till the 
two surfaces A and H come to be within the one-hundred- 
thouDandth of an inch apart, that is, the forty-thousandth 
of a centimetre, or two hundred and fifty micro-tniUimetres 
(about half the wave-length of green light). At so great 
a distance the attraction is quite insen.sible; we may feel 
ve^y confident that it differs, by but a small percentage, from 
the exceedingly small force of attraction which we should 
calculate for it according to the Newtonian law, on the 
supposition of perfect uniformity of density in each of the 
attracting bodies. Well known phenomena of bubbles, 
and of watery films wetting solids, maVc it quite certain 
that the molecular attraction does not become sensible 
until the distance is much less than 250 micro-millimetres. 
From the consideration of such phenomena Quincke 
{Pogg. Ann., 1869) came to the conclusion that the mole¬ 
cular attraction dot^s become sensible at distances of 
about fifty micro-millimetres. His conclusion is strikingly 
confirmed by the very important discovery of Reinold and 
Rucker that the black film, always formed before an un¬ 
disturbed soap bubble breaks, has a uniform or nearly 
uniform thickness of about eleven or twelve micro-milli¬ 
metres, The abrupt commencement, and the permanent 
stability, of the black film demonstrate a proposition of 
fundamental importance in the molecular theory;—The 
tension of the film, which is sensibly constant when the 
thickness exceeds fifty micro-millimetres, diminishes to a 
minimum, and begins to increase again when the thickness 
is diminished to ten micro-millimetres. It seems not pos¬ 
sible to explain this fact by any imaginable law of force 
between tlie different portions of tlie film supposed homo¬ 
geneous, and we arc forced to the conclusion that it 
depends upon molecular hetcrogcncousness. When the 
homogeneous molar theory’ is thus disproved by observa¬ 
tion, and its assumption of a law of attraction augmenting 
more rapidly than according to the Newtonian law when 
the distance becomes less than fifty micro-millimetres is 
proved to be insufficient, may \vc not go farther and say 
thet it is unnecessary to assume any deviation from the 
Newtonian law of force varying inversely as the square of 
the distance continuously from the millionth of a micro- 
millimetre to the remotest star or remotest piece of 
matter in the universe ; and, until we sec how gravity 
itself is to be explained, as N cwton and Faraday thought 
it must be explained, by some continuous action of inter¬ 
vening or surrounding matter, may we not be temporarily 
satisfied to explain capillary attraction merely as New¬ 
tonian attraction intensified in virtue of intensely dense 
molecules movable among one another, of which the 
aggregate constitutes a mass of liquid or solid. 

But now for the present, and for the rest of this evening, 
let us dismiss all idea of molecular theory, and think of 
the molar theory pure and simple, of Laplace and Gauss. 
Returning to our two pieces of rigidified water left at a 
distance of 250 micro-millimetres from one another. 
Holding them in my two hands, I let them come nearer 
and nearer until they touch all along the surfaces A iuid 
B. They begin to attract one another with a force which 
may be scarcely sensible to my hands when their distance 
apart is fifty micro-millimetres, or even as little as ten 
micro-millimetres; but which certainly becomes sensible 
when the distance becomes one micro-millimetre, or the 
fraction of a micro-mUlimctre; and enormous, hundreds 
or thousands of kilogrammes* weight, before they come 
into absolute contact. 1 am supposing the area of each 
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of the opposed surfaces to be a iiew square centimetres. 
To fix me ideas, I shall suppose it to be exactW thirty 
square centimetres. If my sense of force were sumciently 
metrical 1 should find that the work done by the attraction 
of the rigidihed pieces of water in pulling my two hands 
together was just about four ana a half centimetre- 
grammes. The force to do this work, if it had been 
uniform throughout t^e space of fifty micro-millimetres 
(five-millionths of a centimetre) must have been nine 
hundred thousand grammes weight, that is to say, 
nine-tenths of a ton. But in reality it is done by a force 
increasing from something very small at the distance of 
fifty micro-millimetres to some unknown greatest amount. 
It may reach a maximum before absolute contact, and 
then begin to diminish, or it may increase and increase 
up to contact, we cannot tell which. Whatever may 
be the law of variation of the force, it is certain that 
throughout a small part of the distance it is considerably 
more than one ton. It is possible that it is enormously 
more than one ton, to make up the ascertained amount of 
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work of four and a half centimetre-grammes performed 
in a space of fifty micro-millimetres. 

But now let us vary the circumstances a little. I 
take the two pieces of rigidified water, and bring 
them to touch at a pair of corresponding points in 
the borders of the two surfaces A and B, keeping 
the rest of these surfaces wide asunder (see Fig. i). 
The work done on my hands in this proceeding is 
infinitesimal. Now, without at all altering the law of 
attractive force, let a minute film of the rigidified water 
become fluid all over each of the surfaces A and n ; you see 
exactly what takes place. The pieces of matter I hold in 
my hands are not tne supposed pieces of rigidified water. 
They are glass, with the surfaces A and B thoroughly 
clean and wetted all over each with a thin film of water. 
What you now see taking place is the same as what would 
take place if things were exactly according to our ideal 
supposition. Imagine, therefore, that there are really two 
pieces of water, all rigid, except the thin film on each of the 
surfoces A and B, which are to be put together. Remember 
alko that the Royal Institution, in which we are met, has 
been, for the occasion, transported to the centre of the 


earth so that we are Wubled in any levity. 
You see we are not troubfod by any tncldlitt of 
these liquid films~but 1 tnust not say nave no 

up and down here. You iee the uqtud Initi does not 
trickle along these surfaces to wards the table, at least you 
must imagine that it does not do so. 1 now turn one or 
both of these pieces of matter till they are so nearly in 
contact all over the surfaces A and B, that the iwhole inter* 
stice becomes filled with water. My metrical sense of touch 
tells me that exactly four and a half centimetrO-gratniues 
of work has again b^n done; this time, hdweve^ not by a 
very great force, through a space of less than fifty micro- 
millimetres, but by a very gentle force acting throughout 
the large space of the turning or folding-together motion 
which you have seen, and now see again We know, in 
fact, by the elementary principle of work done in a 
conservative system, that the work done in the first case 
of letting the two b^ies come together directly, and in 
the second case of letting t^em come fogedter by first 
bringing two points into CodtAdt and tben^tdding them 
together, must be the same, and my metrical sense of 
touch has merely told me in this pm^idar what we 
all know theoretically must he true in ev^ case of pro¬ 
ceeding by different ways to the same epd the same 
beginning. WtXJLiiUd THOMSON 
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^H£ Eclipse Expedition will leave Euj^and on the 
^ 29th inst. in ^ Royal Mail Steamship Wi/f, timed 
to arrive at Barbados on August n. We regret to learn 
that Her Majes^’s ship Canada^ which was told off to 
assist the Expedition, ohiefiy by supplying isrfifficers and 
assistance in camping and in the obsmvations, has been 
withdrawn on some diplomatic^. sOrVke. This is a 
serious blow to the probabilities of good rOstifts. 

From data supplied by Mr. Hind, the following details 
have been computed for the Island of Grenada 



LatUuda 

Loiuitnda 

Commahteitoaiit of totality 


N. 

W. 

G.M.T4 

Local rime 


• t 
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h. to. a. 

h. n. *. 

I-€vera . 

J 3 I 3 ‘S 

6i 37 

23 1? 

19 10 51 

Caliveny. 

12 0*0 

61 43 

*3 17 14 

19 10 23 

Point Saline ... 

12 0*5 

61 ^ 

33 17 10. 

r, 9 58 

Fort Frederick. 

13 3'0 

61 44 

S3 17 13 

19 10 t7 


Duration of 

Sun'* 

An^ ftom 


totmljty 

Af&muth 


nT point 

Levera . 

m. a. 

3 45 

U I* 


87 ’ to W. 

Caliveny. 

3 S 3 

84 6 

18 48 

n \ 8. 

Point Saline ... 

348 

84 4 

18 43 

7 a* 

Fort Frederick. 

3 49 

«4 3 

18 46 

77’ 


The sun’s altitude and arimuth and the angle from 
N. point are given for the commencement of totality,, 

The time of first contact for the middle of thO island 
[assumed lat. 12'’ 6'‘o, long. 61° 43'’o] is i8h. iitn* 55a 
local mean time at JT'o N. to W. on the sun's limb } ami 
ends at 2oh. 20m. 44s. at los"* N. to E. on the limb. 

A diagram is given below showing the position of the 
principal stars and planets at the commencement Of 
totality. The distances of the planets from the sun are 
very roughly as follows (the positions of Mercury and 
Venus being shown absolutely, and the directions of tfie 
others indicated by arrows) 

Merctaiy (M«) 4 I Mars (Ma) s? 

Venus (V) =z 6 | Saturn (S) s? la ' , 

1 S) “ *• 

Local mean time 6f transit of Pokrts and 8 Urtm 
Minorls for Caliveny (Grenada), long. 6t* 43' W, 
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Diamwa of oonfifaratlon of nun and planet* during the total wUar edljw, 
iftM Augim for Grenada. V * Venue; Mb = Mercury; 

Ma =» Man ; J » Jupiter; S = Saturn; U = Uranus. 

We reprint from Science the following paper by Mr. J. 
Norman Lockycr:— 

, In order to obtain the greatest amount of assistance 
from observations of the eclipsed sun, it is necessary to 
consider in the most general way the condition of solar 
inquiry at the time the observations are made. If any 
special work commends itself to those interested in the 
probletn>^work which may be likely to enable us to 
emphasise or reject existing ideas,—then that work should 
take precedence of all other. 

Next, if the observers arc sufficient in number to under- 
take other worit besides this, then that work should ^ 
arranged in harmony with previous observations; that is, 
the old methods of work should be exactly followed, or 
ehouid be expande^l so that a new series of observa- 
may be. begtm in the light and in extensiim of the 


In my opinion, and 1 only give it for what it is worth, 
the three burning questions at the present time—questions 
on which information is required in order that various 
forms of work may be undertaken to best advantage 
(besides eclipse-work)—are these:— 

(1) The true constitution of the atmosphere of the sun. 
By this I mean, Are the various series of lines of the same 
element observed in sunspots, limited to a certain 
stratum, each lower stratum being hotter, and therefore 
simpler in its spectrum, than the one overlying it ? and do 
some of these strata, with their special spectra, exist high 
in the solar atmosphere, so that the Fraunhofer lines, re¬ 
represented in the spectrum of any one substance, are the 
result of an integration of the various absorptions from 
the highest stratum to the bottom one? This view is 
sharply opposed to the other, which affirms that the 
absorption of the Fraunhofer lines is due to one unique 
layer at the base of the atmosphere. 

1 pointed out before the eclipse of 1882 that crucial ob¬ 
servations could be made during any eclipse, including 
the time both before and after totality. I made the obser- . 
vations; they entirely supported the first view, but I do 
not expect solar inquirers to throw overboard their own 
views until these observations of mine are confirmed ; and 
I think one of the most important pieces of work to be 
done during the next eclipse is to see whether these obser¬ 
vations can be depended upon or not. 

One observer, I think, should repeat the work over the 
same limited region of the spectrum, near F; another 
observer should be told off to make similar observations 
in another part of the spectrum. I have prepared a map 
of the lines near E, for this purpose, showing those bright¬ 
ened on the passage from the arc to the spark, and those 
visible alone at the temperature of the oxy-hydrogen flame. 
Whereas some of the spark lines will be seen seven 
minutes before and after totality as short, bright lines, 
some of the others will be seen as thin, long lines just 
before and after totality. We want to know whether the 
lines seen at the temperature of the oxy-hydrogen flame 
will be seen at all, and, if so, to what height they 
extend. 

(2) The second point to which I attach importance is one 
which can perhaps be left to a large extent to local 
observers, if the proper apparatus, which may cost very 
little, be taken out. 

. With this eclipse in view, I have for the last several 
months gone over all the recorded information, and have 
discussed the photographs taken at the various eclipses 
in connection with the spots observed, especially at those 
times. 

The simple corona observed at a minimum with a con¬ 
siderable equatorial extension (twelve diameters, accord¬ 
ing to Langley), the complex corona observed at maximum 
when the spots have been located at latitudes less than 
20°, have driven me 10 the view, which I shall expand on 
another occasion, that there is a flattened ring round the 
sun’s equator, probably extending far beyond the true 
atmosphere ; that in this ring are collected the products 
of condensation ; and that it is from the surfaces of this 
ring chiefly that the fall of spot-forming material takes 
place. 

If we take any streamer in mid-latitude, we find, that, 
while the spots may occur on the equatorial side of it, none 
are seen on the poleward side. 1 regard the streamers, 
therefore, like the metallic prominences, as a sequel to the 
spot; and there is evidence to suggest that a careful study 
will enable us to see by what process the reaction of the 
photosphere and underlying gases produced by the fall of 
spot-material tends to make the spot-material discharge 
itself in lower and lower latitudes, as the temperature of 
the sun’s lower atmosphere gets enormously increased. 

The observations of Profs. Newcomb and Langley 
at the minimum of 1878, on the equatorial extension, are 
among riie most renWlbible. Prof. Newcomb hid the 
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moon and 12' of arc around it at the moment of totality 
by a disk of wood, carefully shielding his eyes before 
totality. Prof. Langley observed at a very consider¬ 
able elevation. It is therefore quite easy to understand 
why this ring has not been seen or photographed at maxi- 
mum. At maximum no precautions have been taken to 
shield the eye ; no observations have been made at a 
considerable elevation ; while the fact that the ring, if it 
exists, consists of cooh material, fully explains how it is 
that the photographic plates have disregarded it. 

I would propose, therefore, that the repetition of Prof. 
Newcomb’s observations of 1878 be made an important 
part in the arrangements of the eclipse for this year. A 
slight alteration in the method will be necessary, as the 
ring will be near the vertex and the lowest point of the 
eclipsed sun. 

(3) Another point of the highest importance at the pre¬ 
sent moment has relation to the existence of carbon. Until 
Tacchini^s observations of 1883, the only trace of carbon 
in the solar spectrum consisted of ultra-violet flutings. He 
observed other flutings in the green near the streamers in 
the eclipse referred to. 

Duner^s recent work puts it beyond all doubt that stars 
of Class in. ^ have their visible absorption produced chiefly 
by carbon vapour. 

On any theor>' of evolution, therefore, w-e must expect 
the sun's atmosphere to be composed to a large extent of 
carbon at some time or other ; so that the highest interest 
t^ttaches to this question in connection with the height in 
the atmo^here at which the evidence of carbon is ob¬ 
served. The existence of the ultra-violet flutings among 
the Fraunhofer lines tells nothing absolute about this 
height, although I inferred, at the time I made the 
announcement, that it existed at some height in the coronal 
atmosphere. 

These three points, then, are those to which I attach 
Special importance at the present time. 

We next come to photographs of the corona. 1 believe, 
that, with our present knowledge, the chief thing we have 
to seek in such photographs is not merely the streamers 
and their outlines, w-hich we are sure to get anyway, but 
images on a larger scale ; so that in a series of short ex¬ 
posures we may endeavour to get some records which will 
eventually help us in detennining the directions of the 
lower currents. At present wc do not know absolutely 
whether these flow to or from the poles. My own impres¬ 
sion is that the panaches at the poles indicate an upper 
Outflow. 

In coming to the photo-spectroscopic observations, I am 
of opinion, that of the two attacks which I first suggested 
for the eclipse of 1875, and which have also been used in 
the Ipt two eclipsies of 1882 and 1883, one of them should 
be discarded, and the whole effort concentrated on the 
other. 

We have learned very much from the use of the pris¬ 
matic camera,™ one of the instruments referred to ; but 
the results obtained by it are not of sufficient accuracy to 
enable them to be fully utilised. On the other hand, 
though the slit spectroscope failed in 1875, it succeedeti 
with a brighter corona and more rapid plates in 1882 ; 
and, with a proper reference spectrum, every iota of the 
facts recorded can be at once utilised for laboratory work 
and subsequent discussion: 

On these grounds, then, 1 would suggest that slit Spec¬ 
troscopes alone be used for photographic registration. I 
think fallin^^ plates should oe used, and that the work 
should begin ten minutes before totality, and continue till 
ten minutes after; provided the slit be tangential, or 
nearly so, to the limb. 

I may state that arrangements have been made here to 
take such a series of photographs on the uncclipsed sun; 
and, With the improved apparatus, I am greatly in hopes 
that we may get something worth having. 

this paper was communicated to the Eclipse Com¬ 


mittee, and formed in part the basis for the plan of opera¬ 
tions on this occasion, which, as approved by the 
mittee, are as follows , 


Coronsgraph before and after totality..' 
Camera and prismatic ounera during 

totality .. ..^ 

Camera and slit spectroscopes ... ... i 

Integrated intensity of corona ... ... 

Camera and slit spectroscopes . 

f* >» It 

Observations of chiomosnhere before 1 
and after totality, ana search for > 

carbon bands during totality .) 

Observations of chromosphere before ) 
and after totality, and direction of > 

solar currents during totality .) 

Images of corona on large and small \ 
scale (2 inches and J inch) with f 
photoheliograph and a 6dnch object- ^ 
glass by Henry. ; 


Capt. Darwin 

Capt. Abney 

Dr. Schuster 
Mr. Maunder 

Rev, S. J. Perry 
Mr. Turner 

Mr. Lockyer 


Prof. Thorpe replecce Capt Abn^ iu the above list, 
and Prof. Tac^ini joins the expedttioit at the invitation 
of the Royal Society. 
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We regret to Umn of the dSMli of Ihr^ Abich^ the eminent 
Russian geologist. 

Mk. Davii> STEVHmwsoit, of Edbibargb, the well-known 
civil engineer, died al North Berwick on Saturday lost. He 
wa.s born in 1815, and waa a son of Mr. Nobert Stephenson, the 
celebrated engiiMflT of the Bell RoCk and other lighthouses. His 
abilities in his predessiem wwfe soon recognieeti He was ap¬ 
pointed at an early age esigiiwer to the Lighthouse Board, and 
while occupying that posltioii be Oonstrectod a itamber of im¬ 
portant lighthooMB. in the cemraeof hii career he held the office 
of consulting titgineer to the Highland and Agricultural Society 
and to the QmfoxAim of the Royal Burghs, os alsu engineer 
to the Boafd of Fisheries and the Clyde Lighihouse Trust. Mr. 
Stephenson woe a VDlumlnoiiB writer t his more important works 
included ** A Sketch of Chdl Eoginoering ia Norih America," 
“The Application of Modem Hydrometry to the Practice of 
Civil Engineeriogg'* ** Reofamotioit and Produetkm of Agricul¬ 
tural Land," ood ^'PrincipJes and Proetk* of Canal and Kiver 
Engineering. " Hw WOS on oocoikital UQlitltkitOf to the columns 
of Nature. 

The death k O tt itotipced of Mr, Choriei Mafto, seven days 
after leaving Colofl fef FraWco, ot the age Of fttty-five. M. Mano 
had made mlotis jovmeys hi 8,^anish America for scientific 
purposes. In Mexico jto discovered several ancient cities which 
had never before been seen by any European. He was the 
scientific Commissioner of the Governments of Colombia and of 
Guatemala. 

The arrangements for the Brighton meeting of the British 
Medical Association on the loth, nth, 12th, and 13th proximo 
arc rapidly approaching completion. In the section 0/ pathology, 
the new science of bacteriology will receive a good deitl of atten¬ 
tion, and microscopic photographs of these mysterious organisms 
will be shown by Dr. Heneage Gibbes and Dr. Crookshflink, 
while the latter will also exhibit the various organisms growing 
in gelatine, &c. 

We learn from the Sitfenof for July that the con¬ 

tract for mounting the 36-inch objective has been awarded by 
the Lick trustees to Warner and Swasey, of Clovelattd> O., for 
4^,000 dols. The telescope is be 57 feet lofng ; the diewter 
of the tube 42 inches. Provisions are mode by whi<dt k will be 
possible for the observer at the eye-end of xh© t^eso^ to 
oommand all the poosike motlonst and those vmo mo^iw cat^ 
also he controlled by an observer stationed on a ama|l hidcoay 
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30 fbet th« floor. It is expected that the mounting will 
he completed in April iflS/, and that the glam will be brought 
to Mount Hamilton and put in place some time during the sum¬ 
mer blowing. The total cost of the equatorial and dome will 
will be about 164,850 dols.; the cost of the dome being 56,850 
doJa. j the mounting, 42,000 doU.; the visual objective, 53,000 
dols. ; the additional photographic lens, 13,000 dols. 

We have received a copy of the address of Sir William 
Mabnii^, as Chancellor of the University of Sydney, at the 
annual commemoration. The report which it contains is one 
of progress in almost every direction. The death of Prof- 
Smith, who had long held the Chair of Experimental Physics, 
led to a re-arrangement of duties, a Professorehip of Physics 
being substituted, with a wider and difTerent range of teaching 
in Phj^ical .Science, including |>ortions of the duties before dis¬ 
charged by the Professor of Mathematics as Professor also of 
Natural Philosophy, 'Pile list of private benefactions appended 
to the address is a remarkable one. It amounts 10317,414/. t2.r. 6tf. 
Of this, one amount, the Challis Request, is estimated at 
180,000/., and is anticipated to reach about 200,000/. As this 
noble donation has only recently fallen into possession, its 
application has not yet been fixed j the only point determined 
about it is that no part of it shall he used on buildings of any 
kind, but the capital shall be kept intact to produce an income 
for direct educational puri>oses. Another highly important gift 
is the Macicay Natural History Collection, valued at 25,000/. 
A building has been erected to receive the collection, and an 
endowment of 6000A for a Curator has been promised. The 
other gifts include one of 30,000/. for the library. The amount 
of the donations since 1879 exceed a quarter of a million sterling 
—a magnificent sum for any community, however wealthy, to 
contribute in a few years to a single educational institution. 

On Thursday last week the Photographic Exhibition, pro¬ 
moted by the Glasgow Town Council, was opened in the Cor- ; 
poration Galleries with a numerously attended comerfazion^. It 
is the fullest exposition, historical, practical, and scientific, of 
the art of photography which has yet l^een given. By means of 
an admirable series of examples it illustrates (he devclopmenl of 
photography from lljc earliest attempts of Wedgewood, Niepce, 
Daguerre, Fox-Talbot, and numerous other discoverers, to the 
latest j>roducts of those who are acknowJedg.’ d at the present 
day as masters of the art. In the department of photo-litho¬ 
graphy the numerous methods of photo-cngraving and photo¬ 
type-printing arc fully rt^presented by means of exhibits from the 
principal workers in that line. One of the most interesting 
sections is that which illustrates the applications of photography 
to the various branches of science, divided into its relations to 
geography, ethnology, microscopy, meteorology, and astronomy. 
In the last of thc^e, the greatest of the iccent triumphs in celes¬ 
tial photography by the Brothers Henry, of the Paris Observa¬ 
tory, ate admirably shown; and there arc also splcnditl examples 
of a similar kind from the Royal Observatory, as well as from 
Mr. A, Ainslie Common and others eminent in that field. The 
apparatus range from the primitive appliances of Daguerre to 
tl^ latest ones of Messrs. Mason and Co,, Glasgow ; Mr. Stan¬ 
ley, London ; and Mr. Marion, of the same city. Mr. James 
Piiton* the curator of the galleries, has superintended the arrange- 
menu for the exhibition, which are of a most satisfactory nature. 

We regret to learn of the probable early recall of the Commis- 
rionerof the FhUippine Forest Department, and the practical 
«u*p^on of the v^ork in which he is engaged. The step is 
to be regretted on many grounds, and it is to be hoped 
the Si^irijih Government will re-consider Its decision in the 
matter. Until recently our knowledge of FhiUppine Vegetation 
ektremely scanty, notwithstanding the oolR^ions made by 
the Hugh'Ctitnlng. pven these it remirined for Don 


Sebastian Vidal, CommUsioner of Forests there, to place in 
accessible form, the materials for his recently-published “iHiane- 
rogamae Cumingianec FhUippinarum *’ having been collected 
whilst engaged in working up hia collections at Kew some two 
or three years ago. The extensive collections recently made by 
the Forest Department, a portion of which has been transmitted 
to Kew for determination, has, we believe, yielded a condder- 
able proportion of novelties, including a number of genera not 
hitherto known from the islands. Information respecting these 
additions will probably be forthcoming in due course, as already 
we have an outline of the flora at the hands of one of the Kew 
atafif. The above, togetlier with the fact that the Urge island of 
Mindanao, and several others, is practically unexplored, shows 
how much yet remains to be done in this direction. From an 
economic stand-point, and for the dcvelojjment of the natural 
resources of the islands, the work of the department is an im¬ 
portant one. 1'he demand for timber, owing to tlio exhaustion 
of the forests in various directions, is assuredly forcing the 
fore.slry question into the foreground. As an example of how 
little we know of the Philippine flora, we may mention the St. 
Ignatius’s bean, of which until recently nothing was known 
beyond the fact that it finds its way into the markets of this 
country as a source of the deadly poison strychnine, and was 
said to be sold in the market at Manila. Now, we believe, the 
plant has been discovered, and information respecting it will 
doubtlc.ss he shortly forthcoming. Such matters as these 
naturally engage the attention of the Forest Department, anti it 
will be a matter for sincere regret if the work so well begun 
should come to a sudden termination, just at a time when its 
importance is beginning 10 be realised. 

A PHiLirPiNtc correspondent, writing on May 24 last, informs 
us that the great volcano, Mayon, in the south of the Island of 
Luzon, is in eruption, lie remarks :—“I tried the ascent, and 
climbed to about 5000 feet, when incandescent stones and ashes 
obliged me to come quickly down. I crossed a patch of forest 
—Litsea iJerticillata^ MyrUa riidalianaf and Vaccinium abun¬ 
dant-half burnt and Covered with ashes. The sight was mag¬ 
nificent, but not much botanical work to be done there. I never 
saw anything like it .xs a sublime scene of devastation ; ashes 
and atones and smoke everywhere, and a fearful noise like heavy 
artillery all around.” Myrica vidaliana^ it may be remembered, 
was described only about a year ago, from specimens collected 
at this very spot. At present it has not been found elsewhere, 
though it probably exists on other volcanic peaks in the island. 

Tub Melbourne Arj^us of June 11 gives some particulnrs of the 
eruption of Mount Tarawera, in New Zealand, which was 
briefly reported by telegram. The first news of the outbreak 
was received at Auckkand from the telegraphist at Uotoma on 
the morniug of Juno 10. He said We hove all passed a 
fearful night here. The earth has been in a continual quake 
since midnight. At 2.10 a m. there was a heavy quake and a 
fearful roar, which made every one run out of their houses. A 
grand yet terrible sight for those so near as we were presented 
Itself. Mount Tarawera, c/ose to Lake Rotomahana, suddenly 
became an active volcano, belching out fire and lava to a great 
height. The eruption appears to have extended iGelf to several 
places southward. A dense mass of ashes came pouring down 
here at 4 a.in., accompanied by a suflbeating smell as from the 
lower regions. An immense black cloud, which extended in a 
line from TUpeka to Pairoa Mountain, was one continued mass 
of electricity all night, and is still the same. The thunder-like 
roaring of three or four craters, the stench, and the continual 
quaking of the earth, had the effect of completely frightening 
people.” Things became so threatening that the telegraphiat 
deemed it prudent to abandon his post; but he afterwards 
returned. At Watroa the sdKiolbouse was fired by the Kght- 
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nidg and smothered in mud and stones, and two hotels were 
reduced to ruins. I’wenty l>odies were recovered. For about 
six miles north of Te Awamutu the whole of the surrounding 
country was covered with blue mud 3 feet deep. It was re¬ 
ported that all Rotomahana had disappeared. Many natives 
lost their lives ; but the exact number is not known. The 
sounds of the explosion w^crc heard at Hamilton, about eighty 
miles distant, early in the morning. They were like great guns 
at sea. The windows of bouses in Hamilton were shaken. At 
Makctu there was darkness until 10 a.m. The earthquakes 
lasted from 2.30 a.m. till 8.15, with very strong lightning and 
earth-currents. Four volcanoes were going at Wairoa. The 
Tikitapu bush has been uprooted. All the country down to 
Tauranga was in total darkness, with thick clouds of sulphurous 
matter and gypsum in the air. The following description of the 
scene was given in a message from Taupo;—“At 3 a.m. a 
terrific report aroused the sleeping inhabitants of Taupo, when 
an immense glare of a pillar-shaped light was observed to the 
north-north-east. A great black cloud hung over this pillar, 
concave on the under-side, and convex on the upper, whilst 
meteors on all sides shot out from the cloud in every direction, 
shedding an unearthly bluish light. l.oud reports, accompanied 
by very heavy shocks of earthquake, followed in quick succes- 
si6n, and kept on until 6 o’clock, lien the daylight and the 
clouds of ashes rendered the sight invisible. At 2.15 a.m. the 
two extinct volcanoes of Ruawhai and Tarawera threw an 
immense column of flame and smoke into the heavens. Molten 
lava and hot mud w'ere rained abroad, while huge rocks and 
masses of fire went up and around in all directions. The earth¬ 
quakes w^e terrible. Tongariro is quiet. Heavy snow is 
falling on the ranges and the cold is intense. The rumbling 
still continues at Makctu, and dust is still falling. The whole 
country is covered from i to 6 inches with dust.” 

The scries of anthropoid apes at the Zoological Society’s 
Gardens at the present time is well worthy of attention. Besides 
“ Sally,” the bald-headed chimpanzee {AnthropcpUkecus caims\ 
which has now been two years in the Regent’s Park, there is a 
second chimpanzee of the ordinary species {A, troglodytes\ which 
enables these two forms to be compared side by side, A young 
orang {Simia satyrus) has likewise recently arrived, and a white- 
handed gibbon (Hylohatis lar\ from Malacca, deposited by Mr. 
Dudley Heivey, Resident Councillor of the Straits Settlements, 
exemplifies the third type of the highest division of the Quadru- 
mana. It is much to be wished that the long-talked-of plan of 
building a new compartment by the side of the existing monkey- ] 
bouse for the Anthropoids could be carried out. At present 
these highly interesting animals are not very conveniently lodged 
along with the sloths and ant-eaters, on the other side of the 
Gardens. 

The half-yearly general meeting of the Scottish Meteorological 
Society will l>e held to-day, when the following papers will be 
read :—'‘The Extent of the Areas of the different Mean Annual 
Rainfalls over the Globe,” by Mr, John Murray ; " On the Tem¬ 
perature of the Water in the Firth of Clyde and connected 
by Dr. Hugh Robert Mill, F.R.S.E. 

Mr. Frank E. Beddard, Prosector of the Zoological Society, 
has been appointed Lecturer on Biology at Guy’s Hospital. 

According to the programme of the approaching celebration 
of the 500th anniversary of the foundation of Heidelbetg Um- 
vmity, a grand historical procession designed and to be per¬ 
sonally directed by Prof, Carl Hoff, of the Karlsruhe School of 
Art, will march through the town on August 6, starting at 
9 a.m. Miirethan 900 persons with 300 horses and 14 state 
coaches will take part in the procession, which is to give a pjUs- 
torial represeniati^ of the five centuries which have vnecee 4 ed 


the foandation of the Uidveiaii^, and to ctmiprli^iflie foUoy^ii^ 
groups Founding of theUnivewkyhy Elector Ruprechtl.,: 
1386; (^) public entry of Frederich the Conqueror.^ after the 
battle of Seckenheim, 1463 ; (r) nurture of science and ut by 
Elector Otto Heinrich, ISS ^9 ; W among the people of 
the Merry Palatinate at the end the 16th century : procession 
illustrating the vintage of the Palatinate; (r) entry of the 
Elector Frederick V. with his consort, Elizabeth of England, 
June 17, 1613 ; (/) Bohemian Embassy, 1619; (^) time of the 
Thirty Years’ War (16x8-48), and of the War of the Orleans 
Succession (1688-97) S W Elector Karl Ludwig, with retiouct 
1632-80; (0 time of the Elector Karl Philipp, 1716-43: hunt¬ 
ing cavalcade; (i) Elector Karl Theodor, 1742-99; (/) Restora¬ 
tion of the University by ICarl Friedrich of Baden, 18031 the 
students of the nineteenth century ; {m) the Burschenschoften ; 
(ff) the Cori>s; ((>) the new German Empire, Judging by the Ar¬ 
rangements now nearly completed, the procession may ^ expected 
to surpass all previous exhibitions of the kind in the splendour of 
its equipage and the historical truth of its representation, 
which will be carried into even its minutest details. For the 
sake of a proper view of the procession, stands are to be erected at 
all convenient points along the line of the procession, and the sale 
of tickets for the numbered seats of the stands has already begun. 
A plan of the procession, issued by the firm Koester, Heidelberg, 
(price 20 Pfennige) shows the arrangement of the stands, with 
the prices of the various seats, and gives information respecting 
hotel accommodation, &c. A very considerable number of 
lodgings, we learn, have already been engaged by strangers 
intending to be present at the ceremonies connected with the 
celebration. All intending visitors who have not yet secured 
accommodation in respect of board and lodging are invited to 
make early application to the Commission specially appointed 
for the negotiation of such business—Wohnungs Commission, 
Rathhaus, Heidelberg. Beds are still to be had at the moderate 
price of 15 marks for the whole terra of the celebration, while 
hotel-keepers, &c., have publicly engaged to keep their prices 
within strictly reasonable limits. 

At the Conference of the Colonial and Indian Exhibition, 
held on the 30th ult.. Prof. Fream read a paper on Colonial 
Forestry,” dealing with the present condition of forestry in the 
larger colonies. In Canada there Is need of conservation ami. 
of tree-planting, and everything now seems ripe for the esta¬ 
blishment of a department of forest conservancy in the 
Dominion. In New South Wales such a department is at work 
under the Ministry of Mines ; in Victoria a oonAiderable area is 
reserved, but even this is not commensurate with Um demand 
for timber for industrial purposes. In South Australia, Queens¬ 
land, and New Zealand, efficient forestry departments exist In 
Australia and the Cape Colony, English forest trees are being 
successfully cultivated, and *'in alt the colonies the reckless 
waste and wanton destruction of former days have given pUoe 
to wise system.s of conservancy, such as are worthy of a tree* 
loving people.” 

A SERIES of photographic views from a balloon has been 
taken by M. Nadar, of Paris, whose father, twenty-five yea« 
ago, was the first to attempt photographing fn>m a boUooo, 
with only partial success. The stereotype plates of the views 
taken were presented to the Academy of Sciencei at their 
meeting on July 12. 

Several attempts have lately been made by the Marquis qf 
Lome to transmit live whUefish (Otrtigiontts wh^ have 
been reared by the National Fbh Culture Association^ 

Isle of MuU, where hU lordship is endeavouring to aodlinat^ 
this valuable American s|>ecies« After sevetul fhtile 
two consigntnents of |hem have readied Uieir 
safety. Great diffieuhy attends the operation df eemoyihg Whitfo 
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piao6 lo Another* The bo$t ontier for removing 
tli4# ^ id ^n oi^inAry carboy filled to the top with water. Not 
mart than fifty epecimens of yearling fish should be placed in 
otl6 atftier. The Autumn h the best time for transmitting them. 

are informed by Mr, W. August Carter, of the Colonial 
and Indian Exhibition Fisheries Section, that a large sped' 
men of a smooth hound, recently imported into the aquarium 
of the Exhibition from Brighton, gave birth last week 
to ,t^ young ones, this species being viviparous. She 
dkl not deliver them simultaneously, but two at a time, 
at intervals of about twenty hours, occupying six days in 
yielding the entire number. All the young on appearing were 
perfectly formed, and resembled in every respect their matured 
congeners with the exception of the colour of the upper portion 
of the body and fins, which w'as white throughout instead of 
grey* Unfortunately nine expired shortly after *^birth, lacking 
the conditions necessary to their existence, such as deep water, 
where in their natural state they always repair for six months 
during their alevin stage. The remaining fish was devoured by 
its parent, which is in excellent condition and moves actively 
around the tank. 

FaoM the report of ihe Stockholm Observatory for the last 
year, we learn that during the year Prof. Oyldfcn continued the 
calculations for the <levelopment of certain theories respecting the 
chief planets, and that they are so far advanced as to already 
embrace the terms of the first and s-cond orders in relation to 
the masses pertaining to the theory for the system Jupiter-Salurn- 
Uranus. The Astronomer-Royal also continued his lectures on 
theoretical astronomy, chiefly supported by King Oscar, which 
were attended by several eminent foreign astronomers. Several 
well*known astronomers from Russia and Germany have also 
pursued their studies at the observatory during the year, two of 
whom, Drs. Shdanow and Harzer, of Pulkowa, having, as the 
result of the same, published important papers on the astro¬ 
nomical theory of perturbation. Three more parts of the work, ; 
“ Astronomical Observations and Researches at the Stockholm 1 
Observatory,” were issued during tlie year, I 

Before adjourning this summer the Swedish Parliament 
granted a sum of 325/, towards the continuation of the Acfa 
Afa 4 ^imaiic 0 during the ensuing financial year 1886-87. 

W»have received Nos. 45-47 of the first part, 34-36 of the 
second part, of the well-known and valuable “ Encyclopaidia of 
Natural Sciences,” now in course of publication by the house of 
Eduard Trewendt, of Bresluu. The three numbers of the first 
part include the seventeenth number of the *' Manual of Botany,” 
containing the beginning of an important note by Prof. Oscar 
Drude, of Dresden, on **The Systematic and Geographical Ar¬ 
rangement of the Phanerogams,” illustrated with finely executed 
drawings by the author, and a map. The two other numbers 
bdoog lo the ** Alphabetical Manual of Zoology, Anthropology, 
Slid Ethnology,” advancing that work from ^'Kalunda” to 
**X*andraoe.” Nos. 34 and 36 of the second part carry on 
the Alphabetical Manual of Chemistry” from ** Exsigsaure” 
to ^^Furifuraagruppe.” Of special interest is the excellent 

Dr* R* Niejuki, of Base), on ** Organic Colouring Matc- 
ttaUp” The 35th rnimbcr, again, brings us nearer to the cooo]u.sion 
of the ** Alphabetical Manual of Mineralogy, Geology, and Palie- 
ooortiiiitag, as it does, palseontological contributions 
by i)K Fr* Relies—Trias System, Birds, Wanderings bf Plants 
Aallnais in the Course of Geological Epochs, MoUusks, and 
WbrtQiii» AA also nuneralogicAl contributions by Uie Editor* 
Th^ arilctes tlu4 Atitl remam to be written on geology, ister- 
thh sudden death of Prof, von l^asauU, will be taken 
1^,1^Frtf. HrtrteSf of GrtSf AO, that this ** HandUrtirterbuch *’ 
M the coUise of summer. 


The Prince of Monaco has left Lorinet with his yacht 
liirpndilU to prosecute the series of marine observations begun 
last year. The cruise will be made between Cape Finislerre 
and the English southern coa^t. Five hundred tubes have been 
prepared, and will be thrown on the sea. ITiey will carry 
printed forms of the same kind described on a former occasion. 
Dredgings and thermomctric readings will be made on the bottom 
of the sea. 

The administration of the Jardin des Plantes of Paris has 
organised an exhibition of the objects collected on the Congo by 
M. Savorgnan de Brazza. 

The Franco-Algerian telegraph system is being completed to 
Biskra, but the communication between Biskra and Tugurth 
and Dabila oasis, situated at a great distance to the south, is 
kept up by means of the optical telegraph, the sun being utilised 
in daytime, and at night electricity. The optical system will l>e 
always kept in operation, as it is apprehended that nomads 
might cut the wires. 

Thk Kazan Society of Naturalists has issued the fourteenth 
volume of their Memoirs ( Tfuiiy), which contains a very inter¬ 
esting paper, by MM. Stuckenbeqj and Vysotski, on the Stone 
Age at Kazan. The commencement of a museum of Stone 
Age implements at Kazan was made in 1877, ft already 

has a first-rate collection, both in the number and variety o 
implements, and M. Zausailo tf is publishing a beautiful atlas of 
drawings representing them. The paper of MM. Stuckenberg 
and Vysotski contains most interesting details as to the places 
where remains of man we. e found, illustrated by three maps. 
Three different terraces are seen in the valley of the Volga. The 
upper terrace, rising 50 to 150 feel above the second, consists of 
yellow-brownish sandy clay, covering layers of sand. It con¬ 
tains remains of mammoths and other extinct mammals. The 
second terrace is much more recent ; and it is on its surface, as 
well as on the slopes of the former, and sometimes on the sur¬ 
face of the third terrace, that the stone implements are found 
The third terrace, which is still inundated by the Volga, was 
probably almost covered by its waters during the Stone Age. 
All implements found are Neolithic ; that is, they belong to 
what we should 'call the lacustrine j)eriod. As to the imple¬ 
ments themselves, many of which are figured on the sixteen 
plates which accompany the paper, they have mostly been made 
of the local flint originating from the Permian deposits. A 
few are made of the Eocene sandstone which extends to the 
south of the Kazan Government; and, finally, boulders of 
granite, diorite, gneiss, quartzite, and so on, have also been used 
for the fabrication of some of the hammers. Broken pottery, 
together with bones of horses, oxen, and pigs, accompany the 
stone implements. 

M. PA.LMIERI, the director of the Vesuvian Observatory, has 
succeeded in exhibiting the negative electricity developed when 
steam is condensed by cold, and positive cdcctricity liberatefi 
when evaporation takes place. A platinum shell is placed in 
communication with one of the plates of a condenser. The 
golden leaf U separated when a piece of ice is placed in the shell, 
and also when it is full of water if exposed to the rays of the 
sun. The electricity has been proved positive in the first instance, 
and negative in the second. 

During the lost few weeks great tracts of the fertile island of 
Seeland, in Denmark, have been devastated by roaybugs, whole 
fields and meadows having been laid quite bare. Last year the 
demise done was very great, but this year it is far worse, being 
estimated at some 25,000/. The distress among famiens is in 
consequence very great. 

A MiRAOB was observed at Algiers prior to the outbreak of the 
destructive thunderstortu which broke over the city on the 7th 
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inst Cape Matlfan appeared from Algiers close at band with a 
sharply cut rock of granite at its extremity. The temperature 
was 45°'2 C. in the shade, showing that the air above the sea 
was very hot, and that the explanation of the phenomenon is to 
be found in the same causes as those determining a mirage in 
the Sahara, The lowering of the temperature was very rapid, 
falling as much as 2* C. at Bouzarcah Observatory. The 7th 
inst. was the hottest day that has yet been felt there this season. 
Lightning struck the Government barrack at Mustapha, and 
ignited piles of hay, inflicting damage to the extent of ^oool. 

The additions to the Zoological Society's Gardens during the 
past week include a Khcsiis Monkey {Macacus r/iasus) from 
India, presented by Mr. F. W. Steward ; a King-tailed Lemur 
{/^fnur catta) from Madagascar, presented by Mi*s. Collcutt ; 
six Prairie Marmots [Cynomyiludoziicuinus)Uov£i North America, 
presented by Mr. F. J. Thompson ; two Common Foxas {Canis 
tmlpts) from Russia, presented by Mr, Harrison Cripps, 
F.R.C.P. ; a Common Rhea amtrirana) from South 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK t«a6 yULY as-31 

/t^OR the reckoning of time the civH day, commenciitf at 
^ ^ Greenwich mean, midnight, counting the hours on to 
is here employed.) 

At Gr^iwtficA 0H July 25 

Sun rises, 4h. 15m. 5 souths, 12b. 6m. 14*6*.; sets, J9h, gym.; 
decl. on meridian, 19" 38^ N. i Sidereal Time at Stmftet, 
i6h. iim. 

Moon (one day after Last Quarter) rises, 23H. 35m,*} souths, 
6h. 39in.; sets, I3h. 54m. ; deck on meridian, ii* 23'N. 

Plan«t UtBes Souths SeW Dwcl-onmiridlw 

h. m. h. m. h. in, o t 

Mercury ... 6 $0 ... 13 46 ... 20 42 ... 10 q N, 

Venus. 1 37 ... 9 46 ... 17 S5 ... 22 22 N, 

Mars ... ... 10 59 ... 16 35 ... 22 ii S 18 S. 

Jupiter. 947 ... IS 54 ... 22 I ... o 32 N. 

Saturn. 2 43 ... 10 51 ... 18 59 ... 22 15 N. 

• Indicates ih.ai ihc rising Is that of the preceding evening. 
Occiiltations of Stairs by tha Moon (visible at Greenwich) 


America, presented by Mr. J. \V. Bell ; four Red bellied ! 
Squirrels {Sriurtts varia^qatus) from Trinidad, presented by Mr, July 
R. J. Lichmere Guppy; two Peba Armadillos {Tatusia paha) j 
from South America, pi esc n led by Mr. J. Clements ; a Greater ' 

Black-backed Gull {htru.'i mtlrinus)^ British, presented by Mr. 27 
Henry Stevens, M.D. ; twenty-four SamFLizards 27 ... 
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a Slowworm {Anguis fragilis)^ a Common Snake ( Iropidonotns , 
nairU) from Germany, presented by Mr. S. Schaefer ; two 
Sai’us Cranes {Grits anti^^on'') fiom North India, elgltt F.uro[>ean 1 
'iVee Frogs {Ifyh arborea) from Germany, i)urchased ; two ' 
Long-fronted Gerbilles {Gcrhdlus longift\>m\^ an F.lliot’s Pheasant , 
\Pha$ianus al/ioti)^ a Broiue-wingcd Dove {Phops c/iakopfara), j 
a Barred-shouldered Dove {Gaopdia htimeraHs)^ bred in the 
Gardens. ! 


OUR ASTRONOMICAL COLUMN ; 

Schulhof’h Researches on thk ORurr of Comet 1873 
Vn. (CotitJiA—-VVlNNECKK)— Ibe elements of Comet 1S75 
VII. bear a certain rcscmbl.ancc to those of C<uiicl iSiS I., which j 
was observed by Poas. I’rof. WeKs asserts the identity of these [ 
two comets, and adopts sixty-two years as the most probable 
value of tile period of revolution. In the BuUitui Astronomi 
tome iii. p. x^'^atseq. M. L. Schiilhof has published a most 
exhaustive discussion of the orbit of Comet 1873 VII., and has 
gone into the question of its pi^wsible identity with 1H18 I., as 
well as with 1457 I. (the observations of which by Toscanelli 
have recently bqen discussed by Prof. Ccloria) in a most , 
thorough manner. The opinion which he expresses, with some | 
reserve, as the result of his investigations, is that the Comets 
1873 VJl, and 1818 L are distinct bodies with a short peri >d of 
revolution, having a common origin. The Comet 1457 1 . is 
probably identical with 1873 Vll,,lnuit is also possible that 
the two comets, 1873 VJI. and 1818 I. are fragments of I457 1 ., 
which must have been a much more conspicuous object than 
either of them, to have been seen by Toscanelli and by the 
Chinese with the naked c^ye. 

Solar Activity during the First Half of i886. —The 
numbers and areas of sun spots have shown upon the whole a 
decided falling oilT during the past lialf-ycar as compared with j 
the last six months of 1885, although no month of the present | 
year has shown so low a daily average as December 1885. , 
d here has been, however, a steady increase in the number of 
days on which the sun’s disk was free from one side of j 

the sqn being, on the average, much less spatt^ than the other, 1 
causing an apparent short period in the variation of the spotted 1 
area, of about a synodic rotation of the sun in duration. The , 
month in which the mean daily number of sunspots was least 1 
was Fehmaty ; that in which it was most was March. An ( 
exceedingly fine group was observed on May 8. i 

Prominences ha.ve shown fewer fluctuations in their numbers , 
and sine, but have been fully one-fourth less numerous on the j 
average than in 1^5. 


bdy h. . r. 

25 ... 5 ... Mercury at greatest distance from the Sun. 

28 ... 22 , Venus in conjunction with and 0“ 6' south 

of Geminorum. 

28 ... 23 ... Vemi-s in conjunction with and 3* 46* north 

of the Moon. 

Variablt Stars 

Star R.A. Decl. ^ 

LJ Cephei . o 52*2 ... 81 16 N. ... July 28, 22 51 m 

Algol . 3 0-8 ... 40 31 N. ... ,, a8, I 47 m 

„ 30, 22 36 w 

5 Libra: . 14 54*9 ... 8 4 S, ... ,, 31, 21 22 m 

R Scorpii .16 lo 9 ... 22 40 S. ... ,, 3i» M 

U Ophiuchi. 17 io‘8 ... 1 20 N. ... ,, 27, 23 52 

W Sagiltarii ... 17 57*8 ... 29 35 S. ... ,, 26, o os# 

6 Lyra?.l8 45*9 ... 33 14 N. ... ,, 26, 2 O 

IT Aquilic . 19 467 ... O 43 N. ... ,, 25, O OM 

5 Cephei .22 24-9 ... 57 50 N.. 25, 31 30 M 

M sijjn'fics int\imuin ; m minimum ; secondary minimum. 
Meteor Showers 

The princiiial shower is that of the Aqmrids^ maxiuiuai 
July 28 ; radiant R.A. 340“, Decl. is"* S. Other iihowers are as 
billows The Andromedes R.A. 8% Deck 36“ N. j near 
X Persei, K.A. 32“, Decl. 53" N. ; near 0 Ursffl Majoris, R.A. 
165% Deck 53“ N. ; and near the Pole, R.A. Ilcck 87* N. 


ON LA V/NCr THE DUST IN MINES 

N a paper recently contributed to the South Wales Institute 
of Engineers,^ Mr. Archibald Hood, the Preakleht, says; 

*‘Il was probably first suggested by Faraday and I^U al)OUt 
the year 1845 that coaUlust was in some way inflammable. 
This idea wa^; subsequently set forth by several French 
engineers but all that was <lone previous to the year 1875 
the same relation to subsequent demonstrations as the steam* 
engine of Hero of Alexandria l^ears to the steam-engine of the 
nineteenth century.’* 

Assuming Mr. I food’s date to mark correctly the commencement 
of tht: real battle between the new theory and its ptedece^apr^, 
it cannot surely be urged that the period of ton years whieVnas 
since elapsed has b<?en too long wherein to destroy the vwt nerd 
of previously existing chimeras, and to introduce afid eatlMsh a 
new and dilTerent o^er of ideas, Doubtless the ttOsult attoiiM 
up to the present has been prodigiously aceeiemtc 4 ^ . the labqmrt 
of the Royal Commission on Accidents in ^ines^ and d/ t^e 

^ "On the Watering Pmy Minwu" tbs SonOi WaWs tteUkucaUf 
March tS, 
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etmStsitiitd bodies in France aftd Gcrnutfiy, all of which 
have been called into existence and have completed their labours 
wUhih the period named. Indeed, scarcely had the ink with 
thb English Report was written Wen ary when the Home 
OIBm introduued a new Mines* Ke^ilation Bill which provides, 
imongvt other things, that *' a// dry and dusty m nes the air- 

astd fravi^itm^ roads an tj be kept clear of dust or welt 
and a skot is not to be fir&i until the place and that near 
tP^tdoare i of dust and then welt tvate red'* Mining JournaV'). 

IPhtf cmdcncsS of the idea embodied in the first alternative, 
y^ieh appears to contemnlatc the possibility of removing the 
dtMit frohi roadways and airways without the simultaneous use of 
Water, remindit one of an incident of the interview between 
Cbrialiah and the Interpreter (*TiIgri(n’.s IVogrtss ”):— 

" Then he took him py the hand and led him into a very large 
parlour that was full of dust because never swept; the which, 
after he had reviewed it a little while, the Interpreter called for 
a man to sweep. Now when he began to sweep the dust began 
so abundantly to By about that Christian had almost therewith 
b*en choked. Then said the Interpreter to a damsel that stood 
by, ‘Biing hither water arwl sprinkle the room,’ the which, when 
»h« had done, it was swujit and cleansed with pleasure.’* 

It has all the appearance of being a compromise between effi¬ 
ciency ^>n the one band and ignorance or prejudice on the other, 
and cJoaely resembles, in this respect, the first General Rule of the 
Act for the Regulation and Insj^ction of Mines, 1860(23 and 24 
Vic., cap. 151), according to which a mine was rcqaire<l to be ven¬ 
tilated only in such a way os to be safe under ordinary lircum- 
stctuceg. But just as these qualifying words were found to be a 
cloak for all kinds of inefficiency in the matter of ventilation, and 
had to be ultimately expunged after a twelve years' trial, so we 
venture to predict will this other unscientific alternative, if passecl 
irtto law, cause endless trouble and disaster, and require to lie 
similarly dealt with at some future time. 

To lay the dust sufficiently well to prevent the spread of an 
explosion reouircs a much smaller quantity of water than appears 
to be generally supposed. 

This has been stated more or less directly several times in 
deacribing the results of coal-dust experiments ; but it was 
very clearly brought out in the examination of the workings of 
Pochin Colliery, m Monmouthshire, after the great explosion in 
November i 8 J 4 . The lUme which in that case had all but filled 
tbe mine, and had penetrated into the remotest ports of three 
districts of workings ventilated by separate air-currents, was found 
to have been arrested ly a slight dampness on one t>f the roadways 
leading to several working places. A cask conveying water from 
a dip place to & point more convenient to the pumps was hauled 
along this roadway fimr times every twcniy-four hours, and it was 
stated by the manager of the colltcty at the time that the <!atnpiiess 
in question was due simply to accidental leakages from this cask 
andnot to any intentional application of water for the purpose of 
laying the dust. At the inquest on Mardy explosion also, in 
jamiary last, it was pointed out that a similar accidental or irre- 
mtlar jjyirtem of watering appeared to have stojiped the flame in 
four different directions, and to have savetl the lives of many of 
the workmen (H^eslem Maii^ January 21, 1886). 

Systematic watering with the avowed object of preventing the 
spread of explosions has hitherto been practised in vciy few col- 
herits in this country. Llwynypia Colliery in the Rhondda 
Valley is a notable exception. Soon after the earliest coal-dust 
experiments had been made there in 1875 intelligent pro¬ 
prietors and manager constructed a number of water-tanks on 
wheels, each provldetl with a perforated pipe at the back like 
an ordinary watering cart. Some of these were intended 
to be f^wn by horses along the less frequente<l roadways, others 
to be attached to the trains of waggons which are drawn along 
the underground railways by means of wire ropes actuated by 
engloe^power. The result of watering by this means was satis- 
factory and remarkable. The whole mine became cooler and 
more pleasant to live in. The dust, os such, disappeared not only 
from the ftoor of the roadways but also from the timbers and 
from the ledges formed by the irregular projections in the side- 
walla# and became coaarolidated into a firm, compact, and slightly 
htunid mass under foot. 

On their first arriyal in this country tn 1880, MM, Pemolet and 
AfgoBJonj who were mA by the Commission du Grisou to study 
the stale of the English mines# expressed the opinion then gener- 
^lythat wotwli^ the floor of a dry mine would leave 
suimiies of dust on the timbers and side-walk to carry on 
M miMitm once begum But after seeing the actual resolte in 


Llwynypia ColHeiy with their own eyes th^ altered their views 
considerably, os will appear from the following extract from their 
Report, which describes this incident of their visit 

** Aimif h Lhvyuypiat ot) les chan tie? s se dheloppent fusqu'h 
1500 WiVm du puitsf e* oit P extraction esi de 550 tonnes par jour 
avec un seul pastef it su^t par jour de 5 xvagons a*sene capocUi 
d^un demi-mitre cub ‘^ sort de 4‘5oow. feau. Nous avofts pu 
con stater aue tes gateriet ^talent p^rhut iris ptopreset PaiMosphbre 
hh ^puree^ bun gue cefte mine pas^at auparavant pour une de 
cellos oit Vatmosphhe it ait ie plus chargte et le boisoge le plus 
recouvut depoussdresi^^ 

About a year and a half ago the Home Office began unex- 
pccledly to prosecute the managers of a few widely separated 
mines in diflerent parts of the country for firing blasting >hots 
while the men ordinarily employed were underground. The 
pmctice of blasting under these conditions had been going on un¬ 
challenged ever since the passing of the Coal Mines” Regulation 
Act, 1872, and it was witn a feeling somewhat akin to conster¬ 
nation that the colliery owners viewed the new reading then for 
the first time seriously stiught to be attached to part of one of the 
Gcne.nl Rules. The manager of the Standard Steam Coal Colliery 
in South Wales was selected out of hundreds of others in the same 
predicament, and a prosecution against him was begun. The 
colliery ownci's of the district rallied round the Monmouthshire 
and South \\'ales Collieries’ As ociation, and undertook the 
defence. Hajipily, however, for the ends of justice, as well 
perhaps as for the cause of science, the cose soon became involved 
in a whirlpool of legal formalities from which, as far as present 
appearances go, it is little likely to escape until after the passing 
of the new Mines* Bill. 

During the earlier stages of this prosecution the representatives 
and advisers of the owners met the Inspector of Mines for the 
district (the late Mr. T. E. Wales) and asked him to represent to 
the Home Office that they were prepared immerliately to submit to 
a new rule compelling them to water their mines systematically if 
the objectionable intcqiretation of the shot-firing rule were with¬ 
drawn, At the same time they expressed the opinion that the 
rule they were themselves proposing would nflbrd a real protec¬ 
tion to the lives of the miners, and that the one they desired to be 
superseded had been founded upon a misapprehension of the true 
causes of explosions. 7 his intelligent proposal was, however, 
allowed to fall to the ground, and the Juggernaut of office rolled 
on its ponderous and relentless course. 

Where simple tanks on wheels are difficult or expensive to 
manipulate, tney may be lulvantagccmsly replaced by a system of 
pipes bringing water from the surface, or from a reservoir .at a 
convenient height in the shaft, and distributing it at different 
points of the workings, in the form of a fine spray. This 
arrangement has been successfully applied both at Llwynypia and 
Standard Collieries. Ai the latter colliery the pressure of water 
at the bottom of the shaft is regulated to fifty pounds on the 
square inch, 'fhe water pipes, which are one inch and a half 
in diameter, lie on the floor at one side of the roadway, or are 
supported on timber ns the case may be. At distances of fifty 
yards apart upright branch pipes rise vertically from the main to 
a height of about four feet, each provided with a leaden plug 
with one minute hole. The jets of water are directed horfrontally 
across the roadway, and the spray is carried along in the air- 
current, moistening the floor, more or less, all the way from one 
jet to the next, 'fne cost of first establishment Is stated to be 
about y. per hundred yards, anti the cost of maintenance 
to l)e almost mi. 

If the dew-point of the air entering a mine were by any 
simple means raised to the normal temperature of the strata 
in which the workings are situated, it is obvious that no sys¬ 
tem of watering would be necessary, and that any desirable 
degree of dampness could be maintained in the roadways. 
The only objection to this method is, that it would necessitate 
raising the general temperature of all diy mines. 

A slight dampness, such os that which prevails in shallow 
mines at all times, is sufficient to lay the dust effectually; and 
it is highly probable that, so soon as anything approaching this 
condition is maintained also in deep mines, we shall have heard 
the very last of ** Great Colliery Explosions.** 

W, Gam.owav 

> P. S87, ** Expklharion tft R6flelB«iitaflon dts Mines k GHsou en B«b 
aiqi4«, «n Angleierre -et an Allemafne.'^ de Miaalfon iate k k 

CommUsiun charade de I’diude des moyctiK pf<;rpns k fSrdvenir les explosioas 
d« duit lea HoailKtef, par MM» A. Pemelet «t U Agutllen,. 

'^Anglcterre." Fatisi sWi. 
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The sun and stars^ 

IX. 

f ET ttS consider the case, then, on the supposition of small 
^ TiMMes of matter,^ Where are we to nnd them ? The 
answer is easy;—-in those small meteoric masses which an ever- 
increasing mass of evidence ten is to show occupy all the realms 
of space. 

In connection with this, ^rhaps I may be permitted to quote 
the following from one of t»y/* Manchester Lectures ** \— 

^ There is one point to which I think 1 may Iw (permitted to 
draw your attention, although at present it rests merely upon an 
unindorsed observation of my own, I thought it would be 
worth while to try what would happen if 1 inclosed specimens of 
meteorites, taken at random, in a tube from whiem 1 subse¬ 
quently exhausted the air by a pump. After the pumping had 
gone on fur some ccmsiderabie time, of course we got an 
approach to a vacuum ; and arrangements were made by means 
of which an electric spark could pass along thU apparent 
vacuum, and give us the spectra of the gases evolved from the 
meteorites. Taking those precautions which ore generally sup¬ 
posed to give us a spark of low temperature, and passing the 
current, we got a luminous effect which, on being analyst by 
the spectroscope, gave us that same si>ectnun of hydrocarbon 
which Mr. Huggins, Donatl, and others have made us perfectly 
familiar with as the si>ectrum of the head of a comet. There, 
then, we get the atmosphere of meteorites, not necessarily car¬ 
bonaceous meteorites, but meteorites taken at random ; and this 
atmosphere is exactly what we get in the head of a comet. 

** Now let me go one step further ; and to take that step with 
adv^lage, allow me to refer to another point, . . . that whereas 
Schiaparelli has connected meteorites and falling stars with 
comets, Profs. Tait and Thomson, on the other hand, have con* 
nected coniets with nebulae, both of them being, according to 
tho<e physicists, clouds of stones. Now how has one to carry 
these spectroscopic observations into the region of Che nebulse ? 
A Leyden jar was included in the circuit, and we had what is 
generally supposed to be an electric current giving us a very 
much h%her tem^raturc than we had before. What, then, was 
the spectrum? The spectrum, so far as the known lines were 
concerned, was the spectrum which we get from the nebulae ; 
for the hydrocarbon * spectrum, which we get from the atmo¬ 
spheric meteorites at a low temperature, was replaced by the 
spectrum of hydrogen; the spectrum of hydrogen coming, of 
course, from the decompisition of the hydrocarbon, with the 
curious, but at present unexplained, fact that we got the spec¬ 
trum indications of hydrogen without indieations of carbon. In 
my laboratory work I have come across other curious cases la 
wnich compound vapours, when dUsociated, only gave us one 
spectrum at a time—by which I mean that in a vapour consist¬ 
ing of two well-known substances, under one condition we only 
get the spectrum of one substance, and under another condition 
we pet the spectrum of the other substance alone ; so in others, 
again, of both combined. The evidence seems, therefore— 
though I do not profcM to^^eak with certainly—entirely in 
favour of the ideas of Sir William Thomson and Prof. Tait on 
the one hand, and of Schiaparelli on the other.'’ 

I have given the above extract to show that a moss of meteor¬ 
ites at a temperature higher than that found to exist in a comet's 
head could give us the hydrogen spectrum which was discovered 
with such richness in the JVJwa, which is represented In the 
spectra of most nebulm, and which remained in the spectra of the 
Niwa after all the other lines had gone. 

These considerations enhance the interest of the //pva to the 
spectrofloopiat if we accept the bright line observed in the star by 
Dr, Copeland and others to be veritably the chief nebula line. 

This line brightened relatively with each decrease in the 
brilliancy of the hydrogen lines, On December B, iB;^, it was 
much fainter than F, while by March 3, 1877, F wa* a mere 
ghost by the side of it. On any probable supposition the tem¬ 
perature must have been higher at the former dale. 

Now it is well known that within certain limits the lines in 
the spectrum of a compound body get brighter with decnasE of 
temperature, because at the higher one the compound almost 
entirely ceases to exist as such, and we get the lines of its con¬ 
stituents, It is a fair theory then to suggest that the famous 

* A Course pf lactam to Working Men delivered by T, Norman I^ockyer, 
F.R.S., at the Museum of practical Ceglggy. Revued from ebcinfaktid 
notes. Continued &om p. 

^ The Lectures frcHp which t am quoting were delivered many years ago, 
before the spectrum ivas recognised to belong to carbon. 



nebula line may belong to ocompoObtL' Kay ^ m 
alone further points to the pbwMhy that m OolVipaAt&d iik 
question contains hydrogen as ope cf its conxtltuenls, ^ , 

At present we know very Uttk indeed about theaii Hear stata^ 
The star which appeared last year In tbeHebnla in AltABemo d a 
is, if possible, still more difficult to understand, bbodoaOi cdtlMUgh 
it was so near the centre of the nebula in apparent posltkm, wo 
do not know that it wipi near the pebula locally, or whietbor it 
was simply in ibe liflO bf the views with regard 

to that star are much, that it ia nneerwn 

whether it wa$ associated wi^ a oabi|thL ' may have had nothing 
to do with it 1 have ireoeiW iram PaHs a photo¬ 

graph taken by the Brothem Huthl^ lwbdiire working now at the 
Pans Observatory, recording thh wy Interesting dwofvory that 
apparently growing otit. iff tKe! 44 t of dae of the stars of the 
Piekidefi is a real nebula. who remember the 

photographs of the corona dmdpg eclipses will imagine 

that ^ere may be Uome this star and the 

surrounding nebula, Now ht )|eems oat^ain that there is some 
connection between this star and the hWd£^ and it may be that, 
in fact, what we call nebulx in. this caxe is a very considerable 
expansion of the star’s corona) atmosphere. So obvious is that 
suggestion, that I spent last night in to observe its spec¬ 

trum. The fog was tpo much for me» boltMtil, although there was 
very little light, it did look very if there were some bright 

lines in the bright part of the speotiwn the star. And if that 
is so, it will not only show yon the possible connection of the 
nebula in Andromeda with the new stair in Andromeda, it 
also shows you the importance Of the question of area which I 
brought before you in the previous jpait of the lecture, if the 
bright lines we got are due, not to the star itself, but to the 
incande^nt area which snrrcmnds it. 

Finally, then, with regard to the new stars gencmlly. That 
they are stars in our sense is;, I thinly quite impossible. Some 
of them, you know, lose their hrilHancy in a very few weeks. 
Now we know that any Ixidy like the star which wp are most 
familiar with—our sun—if ever it got to a sufficient degree of 
temperature to increase its light ten or twenty times, would not 
lose its temperature in ten or twenty days, or ten or twenty years, 
or ten or twenty thousand years, so that the more rapicBy any of 
these bodies cool down, the less likely is it that the bodies which 
cool down have any considerable ma!»s. 

So obvious was that that on the appearance of the star 
I made the suggestion, as I have said, that the body which 
gave us this light might be quite close to us. Well that was 
negatived. It was found that it was not—that it was at a stellar 
distance—that it was np more pomlhle to tell its distance than 
it was that of an ordinary star. 

We are driven then to the conclusion that, as we must account 
for a tremendous increase of hi^t, and we know that this light 
was producetl at a very great dtstanee, and that one very large 
mass cannot be in question, we must distribute the light among 
a great many masses-the idea of a eollision between two stars 
must give way to the idea of some action of a meteor-swarm in 
the caae of a star already exlMing^ like T Coronse, and of a 
collision between two meteor-sworma in the ca'5e of a new one 
Uhe that of 1876; that seems a ptwdbhl explanation of a great 
many of these ^Stans ’’—the comppneiitajOf meteor-streams djriyen 
to incandescence supplying that light M consequence of the in¬ 
numerable multitude of ^eir components, the light dying out 
very quickly because these innumerable components are small 
and for apart. 


The next order of variable stars, to ishich I shall refer you is 
very well represented fl . Tb4 Curious point about this 
star is that it has a dotiide miniiRUpk Another star, a Argfts, 
with a bright line spectrum, la ohd trCmarkable from the fact 
that its maximum varies in the of way. 

In thU star we get a it^Tdlfl^l^ces. If you start from 

the maximum df the stkr ybti ^ ol 1hree-and-a-qaarter mag*^ 
nltude. Tt then in threc-and-h-hMf dkys goes down to Jbur-and- 
a-quarter. It then goes up SO that in about six days it gets 
back again to its ordinal bnllian^. It then goes down again, 
but docs not stop wnero it did before, but goes half a mo^^ude 
lower, and then at it ends the sequence phehdtticiiafby 
getting up to its original brightneiss in thirteen da^ 

Now, although We Cannot explain how it is, webavf that 

a curve of that kind is a^ciatedwlth a br^ht t&ffe MWHtrmH. fft 
q ArgOs, one of the moot robtarkable stare in 
very much the same conditions;. Hds «tat illn 
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the'{asC twenty or thirty years a considerable 
among afttrotioiners as to whether 
aiirtot^ilng ttebm u or ia not changing he position with 
to'thC: star. Now what bappens 10 the star? 1 may 
ll^ tha curve is only a rough one. But still you see 
iho point iairly enough. This Is^ that this star« which has a bright 


, line spectrum like 0 Tyne, has a period not of thirteen days, but 
of seventy years. We find that the star, which is at first possibly 
Wow a sixth magnitude star^ rises up to the first magnitude, but 
then goes down to the second, and so on. The curve shows a 
I period of seventy years, the curve being very irregular, 
j The third and fourth clauses, so far as we can see, resemble 



Fig. 87,—Light curve of fi Lyr». 


oup sun. The curves suQiest that of the sun's spot period, when 
we can make anything out of them at all. 

But when we come to another class, in which we get a large 
light change in one period, there is one star, the history of which 
is so extraordinary imi it is Quite worth while to throw its light 
curve on the screen. It is called Mira, or the Marvellous. It 


is in the constellation of the Whale, and what happens to it in 
just a little less than a year is this. First it is of the^iecond 
magnitude, and then in about eighty days it descends to the 
tenth magnitude, and then, so far as the observations have gone, 
it is invisible. In about another hundred days it again becomes 
visible as a star of the tenth magnitude. It then increases its 
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Fm, sS.—Light curve af Mira. 


U^t to the second mamUhde, and begins the story nver again. 
Bat sometiutes at the tmlmum its brilliancy is not quite constant. 
Tludde to aesr. sometimea U goes nearer the drat magni^e than 
^ What bi^Mwiis to light of the star b^w the 
tenth esiigidtstde'lt fs ^ipcaaihle to say^ Whetht^ it, follows 
ttAebM^.cithet of me dotted curves in the diai^rain is not 


known. Below the tenth magnitude no observations liave been 
made, because It is very dUficuh to observe a star under those 
conditions. What one Senows is that it remains invisible for about 
140 days or something Uke that, and then it begins its cycle over 

again. 

The next diagram iBustrates the last conditions of vatiabUity. 
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hftp« of the light curve it, has been determined by Prof. 
Pt^eHngi dividing the light into a thousand parts. 



Fio. 30r—Plan and section of the orUt of the Companion of Algol. 

There is another star very like this—a star whidt is in N. 
dedinotidn, No. ^ in a Wl-known Ctitalogne. The di£fetonce 


between Algol and this is that the rise and fall are a little more 
rapid. Its light is feeble for about the same time as the other 
one« but at the bottom the curve is flat, by which I mean that, 
instead of going suddenly down and coming suddenly up again, 
it Stops at Its least luminosity for some little time. 

Prof. Pickering has shown, I think, beyond all reasonable 
doubt that what K happening is this. If we take this diagram to 
represent in plan a large star giving out light, and B, C, D, 
E, F represent also in plan different positions of a dark body 
revolving round that central star j and then if you take the 
thing in sectioh, so that the star and its satellite are repre- 
MBted as they realty are in the plane which joins the earth 
and the star, you will see that in one part of the revolution of 
the dwk body it eclipses the t^pbt body. Now, a further inves¬ 
tigation of those conditions in the case of the second star has 
shown that there must be a total eclipse, and' therefore Prof. 
Pickering draw$ the conelvision that in the former case the light 
of the body which Wvplves round the central one may be con¬ 
sidered as w 7 --that is to say, that it is a dark body ; but that in 
the case of the star D. aSf--8l* N.--*there mutt be lumin¬ 
osity from the star which edipsea the other. And a very beautiful 
justiScation of that has recently baeti noted, because, althoi^h 
there is no change in the spectrum of Algol, there is a consider¬ 
able change in the spectrum of that stay the bottom curve of whi<di 
is fiat, showing that probably the companion has a large coronal 
atmosphere, and that the tight of the central star has to peas 
through it. The light of the composite fttar practically changn 
from green to red very much as our sunlight would change if it 
had to pass through the aimoaphare of another sun Uke Itself 
Coming between us. 

t have prepared two or three oUmr nofes with regard to those 
special mctters toudhlnil ihe stirs which depend upon their 
distances, to i)|ow you mt mir Win, after all, is a small star^ 
that there ate sevfcrid sons in jdkt Utilveitee near enough to us to 
have had their dlsttmcmilteady dCiiennlii^ which are consider¬ 
ably more briltiant amraore uaposlng in every way than the 
star which is near us. But the clock tells me that I must leave all 
that to some other time, and I now end the course by thankmg 
you very much for the indulgence that you have shown me in 
listening to what 1 have been able to tell you with iregard to IhC 
constitution of out central body^ and to the applbwme of tllO 
knowledge which we have got m that way to in eoden^^ td 
cull some of the aecreb of the physical construction cf thO«e 
tuns which are vety much fiuthcr removed from oar kea. 

|. N^anAN 
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find dependence upon the resifttancee of the circuit and upon the 
coD9truction of the machine tirere shown. 


Si^eletyi June a6,—Prof. W. PI Ayrton, F.R.S., 
Itt toe chair.—Mr. £. M. Langley was elected 
a Mtober of the Society.—The following communications were 
rehd i—On certain sources of error in connection with experi¬ 
ments on torsional vll 9 rationB, by Mr. Medbcrt Tomlinson, 
imriog h lon^ series of reseonmes on the torsional elasticity and 
internal 'friction of metats, the author has coide across the fol¬ 
lowing purees of error in connection with UntlonUl vibrations. 
In some of the earliei^ expetiinents a horizontal brass bar was 
stti^nded by a wire and oiciUmed, the times of oscillation 
being observed by the ordinary Ump, mirror, and scale. The 
moment of inertia waa iraried b^ sUding two brass cylinders, 
suspended from the bar by dne wires, backwards and forwards 
along it It was then ftmnd that under certain conditions the 
bar executed a few vihtations of rapidly decreasing amplitude, 
came to rest, and then commenced to swing again, the ampli¬ 
tude increasing to a maKimum, again decreasing, and $o on. 
This effect was finally traced to an approach to synchronism 
between the time of oscillation of the bar and that of the 
small cylinders about their axes of suspension, the absorption 
of ener|^ being due to these bd^ set in vibration. The effect 
entirely disappeai'cd upon clamping the cylinders rapidly to the 
bar. On another occasion, however, the oM phenomenon re¬ 
appeared, and afier much time si>ent in investigating it^ was 
found to be due to a somewhat similar cause, a near approach 
to synchronism l>elween the periods of torsional and pendulous 
vibrations. If the axis of the wire passed accurately through the 
centre of mass of the vibrator, this would not occur; and this condi¬ 
tion it is practically impossible to fulfil. Another source of error 
lies in the fact that, in a wire recently suspended, the torsional 
vibration-period will always be found to be slightly greater than 
when it has been suspended for some time and frequently oscil¬ 
lated.—On a mode of driving electric tuning-forks, by Prof. S. 
P. Thompson. Tt is invariably found that the frequency of an 
electrically maintained fork is continually changing. This great 
inconvenience the author believes to be due to the fact that the 
impulses are given to the prongs at a disadvantageous moment, 
namely, when they are at the extremities of their swings. It is 
de-sirable that the impulse should be given at the middle of the 
swing, and to effect this it is suggested that each fork should 
make and break the circuit of the magnet influencing the other 
one, and it was shown how the electrical connections could be 
made to effect this in a simple manner.—Prof. Silvanus P. 
Thompson then read some further notes on the formulae of the 
electro-magnet and of the dynamo. The author pointed out that 
a misapprehension of his former paper on this subject had given 
riac to certain critical remarks by iV. O. Frdhlicli, to which he 
replied. The author also explained the new form given recently 
by Dr, Frohlich to the formula of the cJcctro-magnet, rendering 
U much more readily applicable to the various equations of 
dynamo-machines. Formerly the Lamont-Frohlich formula had 
been written— 


I 4- ^jc 


^here Afand k are constants, and x the magnetising force. Dr. 
Frbblich ngw suggested a formula of the form— 


where Y Is the maximum value of w, and where x is either the 
current or the potential applied to the electro-magnet, and x* the 
diacritical value of the same; the “ diacritical ” value, as 
defined by the author in 1884, being that value which produced 
the state of half-saturation of the ma^ietic circuit. The author, 
fdowlng the lines laW down by Frohlich in the use of this equa- 
tioOi showed that the general equation of the self-exciting 
dynamo is necessarily of the form 


= w - f, 


where ^ Is diher current or potential, the diacritical ” value 
of the samoi and V the “ maximal value of the same ; that is 
to 1^, hi i;he value which ^ would have if the given machine 
We% sm oLt ihe given speed and with the given internal itmd 
ex^mV resistazicMi 1cmt having its magnets independently 
mt^ toaUolute .saturation^ Further deductions conoemiog 
the turnsof the dynmot their independence of speed. 


Sydney 

Linnean Society of New South Wales, April a8.— 
Prof. W. T. Stephens, F.d.S., President, in the chair.— 
The following papers were read On some Lepidoptcra from 
the Fly Kiver, New Guinea, by E. Heyrick. Mr. Meytick's 
paper contains on account of the Lepidoptera (Heterocera), col¬ 
lected Iw the recent New Guinea Kx^dition. Specimens of 
twenty-nve species were xnet with, of which fifteen appear to be 
new, and are described by Mr. Murick. Nearly all 'of these 
may be said to be of normal Indo-Malayan types, A few *>peci' 
mens, from their bad condition, were unidentifiable or unfit for 
description.—Catalogue qf the described Coleoptera of Australia, 
part 4, by Geotge Masters. This part contain.^ the names of, 
and rcfeJences to, all the known species of the families— 

Euemmititr, Cchri^fnidcs^ Khipuhecridir^ Dascil- 

luia^ Mafiu^dfrmuftr^ Lymtxyhnida\ Cupesidefi Piin~ 

ida, Cioidte^ E4>dr}*ckidai T^tebriomdmt Cistdidir^ P)thid<t, 
Mon0m»mtidiX^ MJattdfyida, L^rtidiS^ PediiUu'^ AnthuidiXy 
PyrochrpidiXi MordtUidiS^ EhipidopheridtE^ CantharhitE^ and 
^derntridiSj numbering X494 species.—Miscellanea Enlomo- 
lojgica, by William Macleay, F.L, S. This is the first of a scries 
01 papers descriptive of some of the new or rare C«deoptera in 
the Macleay Museum. The intention of the author is to 
accompany these descriptions with a general review of the 
genera or groups dealt with. The present paper is a revision ol' 
tne genus VipAucfpAaJa, to which over twenty new species are 
added.—A revision of the Stapbylmida: of Australia, part i, 
by A. Sidney OlUff, Assisiant Zoologist, Auslraliau Museum. 
The object of this paper is to furnish entomologists with- descrip 
tions of all the Australian Staphylinidac at present ^known, to 
summarise the characters of the genera, and to make known n 
number of new forms, 1 his first part contains the sub-famil) 
Aleocharinac, of which the lrii)es Aloocharino, Gyrophajnina, anu 
Gymnuslna are all represented. Among the most remarkable of 
the new forms belonging to the first of these tribes is o specie-* 
from New South Wales described under the name Appkiafu< 
vtris (gen. et sp. nov.), and characterised by having the basal 
joints of the antenna: enormously dilated on the outer side ; the 
second joint Ireing twice as broad as long, the third equally 
broad, but shorter, the fourth, fifth, and sixth shorter and 
gradually decreasing in breadth. In fades the species resembles 
a Notes froni the Australian Museum, by E. T. 

Ramsay, F.K.S.E., and J. Douglas Ugilby. Two species 
fish are described in this paper— earneus^ from the 
Admiralty Islands, presented to the Australian Museum by Capt 
Farrell, and Syj^athus parviefSt from the Clarence River dis¬ 
trict, presented by Mr. Temperly, Inspector of Fisheries.—The 
Hon. James Norton exhibited a number of fossils (Chaetete.s and 
S]>irifers) from Black Head, a few miles sjuth of Kiama. 
Also, specimens of a porphyritic rock from Coolangatta, Shoal- 
haven, with the laige crystals present irt some, and decomposed 
by weathering in otliers.—Mr. VVhitelegge exhibited specimens 
of a large species of Nitclla with the following explanatory note. 
“ A short lime ago I found in the Parramatta Kiver a very re¬ 
markable member of the above genus. It is an erect growing 
plant between 3 and 4 feet in height, mostly branching near the 
base, and giving off some five or six whorls of simple leave*', 
each leaf consisting usually of three celts, somciimo of only two. 
The Stem and leaves (six in number) are usually about of an 
inch in diameter. The intcrnoilaJ cells of the stem are usually 
4 or 5 inches, but sometimes much longer. X have measuretl 
some of the largest yet found, and they are from 7 inches up to 
8^ long. It is highly probable that the cells of this plant arc 
larger than those of any hitherto recorded. There are several 
other features which may not have been noticed in the genufu 
For instance, the leaves can be readily disarticulated from the 
stems without any apparent iujuiy to either. When a cell i" 
ruptured the sound produced is not unlike that of the bursting ol 
the air-bladders of seawcedh. The rotation exhibited in the 
inner nodal cells differs from that of the stem and leaves, inas¬ 
much as the chlorophyll granules take part in the general rote- 
lion. The proteq^asm in the young leaves, when vicwcil uudci' 
the microscope with the edge of the cell in focus, appears as a 
series of elevations and depressions, and with the higher pail of 
the cell in focus, these elevations appear as clear spaces ton- 
rounded by small granules. Within the layer of protoplasm 
there exist huge 'ittimbava of spherical clusters of needk-Iikc 









which circulate alofig the Hae of demarcatioa between 
the celUsap and the protoplasai. 

PAhis 

AcA^emy of Sciences, July Jurien de U Gravi^re, 

President, in the chair,—On the relations that esUt between the 
geodetic and geological sciences, by M. Faye. The author's 
remarks are imendSd to show that the distinction formerly 
drawn between these two sciences can no longer be maintained. 
Thus in geodesy, for example, the sum of the forces acting on 
the terrescnal globe cannot be considered apart from chose in* 
cessantly modifying its relief. The recent objection regarding 
the ijuaternary glaciers is specially dealt with, not from the 
geological standpoint, but from that of the attraction exercised by 
them on the seas,—Note on the navigation of the Suez Canal at 
night, by M. de Lesseps. The question of nocturnal navigation, 
which would practically double the capacity of the canal, has 
now been studied exhaustively, and successfully solved by the 
adoption of signal lights along the route and electric lights on 
board the vessels in Iransit—Experiments on waves, and espe* 
cially on the diminutioit of the mean lateral pressures of undu¬ 
lations in canals, by M. A. de Caligny. A series of experiments 
are reported made on a miniature artihcial canal, with the view 
of testing the various actions of translation and i-ide prersure of 
the waves on floating bo<lies.—Reflections on the critical re¬ 
marks of M. Hugoniol, which appeared in the CompUs rendus 
of June 28, by M. Him. The reference is to the author's last 
experiments on the flow of gases, some of whose conclusions 
are here sustained against M. Hirn's objections.—Identity of 
origin of the fluorescence Z /9 by reversion, and of the bauds 
obtained by Mr. Crookes in vacuum, by M. Lecoq de Boisbau- 
dran. It is shown that the red band 619 of Mr. Crookes’s 
Tomier spectrurn of yttria is due to the same earth as the author’s 
band ZjS obtained by reversion, and that this band does not 
consequently characterise a new element.—-Observations made 
during the cholera epidemic of 1885, by M. A. GueWd.— 
This work, by the engtneer-in-chief of the Marseilles harbour 
works, traces the progress of the epidemic during the 
years 1884.-85, and attributes its virulence primarily to the 
contaminated waters of the little River Huveaune used 
for domestic purposes in the districts which suffered 
most. — Observations of the new planet 259 and of the 
comet Brt>oks JII., made at the Observato y of Nice (Gautier 
equatorial), by M. Charlois.—Solar observations during the 
first six months of the year 1886, by M, Tacchini. These 
observations i,l)ow a progressive diminution of the phenomenon 
of solar spots, as well as of the solar protuberances.—On the 
Peruvian metrical standard, by M. Foerster, Admitting the 
authenticity of this standard, the author asks th.1i accurate deter¬ 
minations be made of the value in metres of its two lengths, in 
order that all geodetic meastiremcnts, old and recent, be re- i 
duced to the same unity, .(hat is, the international metre. In 
some subsc(iuent remarks the same course was urged by M. 
Wolf.—Note-on M. G. A. lliru’b experiments on the discharge 
of gases through orifices, by M. Parenty. — A new method of 
constructing the screw, by M. Trouve. During the course of 
protracted exfjcrirncnts on the application of electricity to the 
propulsion of ships, the author has been led to study the various 
forms of screw now in use, and to devise another, here de¬ 
scribed, of far more simple structure.—On a physiological condi¬ 
tion influencing photometric measurements, by M. Aug, Char- 
pentier.—On the heat of formation of selenhydric acid, by M. 
Ch. Fabre. The three method^ here described for measuring 
this heat of formation yield a mean of -'9*44 cal. for gaseous 
selenhydric acid.—On a new species of asparagine, by M. A. 
Piutti. This new substance, recently discovered by the author 
while assisting at the preparation of asparagine in M. G. 
Parenti’s laboratory, at Sienna, has a rotatory power, as deter¬ 
mined by Laurent’s great polarimcter, equal to, and with con¬ 
trary sign to that of ordinary asparagine. The paper elicited 
some remarks by M. Pasteur on the ^reat dilTerence in taste of the 
two varieties of asparagine.—Distribution of a base between 
two acids; special case of the alkaline chromates, by 
M. P. Sabatier. — On the titanates of crystallised baryta 
and strontian, by M. L. Bourgeois. This paper is de¬ 

voted to a study of the ctystsllis^ earthy alkalme titanates, 
which are obtained by the application of the known method— 
fusion of the eletnems of the salt in the correspondi^ chloride. 

—Action of chlorine on the seleniocyanote of potasslumi by M. 

A. VeroeuU. From the experiments here desenbed, it Appears 


that the action of ditorine on the olli^ine 
greatly from that which it on the CoitaafKihdlng snlpno* 

cyanates. Bromine and iodine give rise to analf^otf^ phe^ 
mena.—Transfiwmatlon of It^ocose to dextHnei % MM, E. 
Grimaux and L. Lefevre. The transformalicm here efifected for ^ 
first time IS shown to throw some light on the somewhat obhounc 
histoiy of the dextrinea.—On thetracksformation of the aml^ to 
amines, by M, H. Baubl^ny.—JAomery of the camphols and cam¬ 
phors ; campho! of vaJenan, by M. Alb. Hailed A cotupamosiof 
the properties of this camphol and its derivatives With tho^e of the 
campbol of N’gai and its corresponding derivatives shows oomr 
pJete identity between these two products. In a further com' 
munication the author hopes to show that these two campheds 
themselves are also identical with that derived from the spirit x)f 
madder.—Electrolysis of an ammoniacal sujution with the 
trodes of carbon, by M. A. Millot.—On an aJcohoIate of crys¬ 
tallised potossa, by M. Engel. The l>ody here determined, and 
named alcoholate of potassa,” has the fonnula-— 

KOH + 2{CBnflO), 

—On propionic acid, by M. Ad. Renard.—Researches pa the 
development of beetroot (continued) ; general conclusion; by 
M. Aim^ Girard.—The law of connections applied to the mor¬ 
phology of the organs of the Mollusks, and esj^cially of Ampul- 
laria, by M. E. L. Bouvier,—On the presence of Ricins (Mallo- 
pltages) in the quills of birds’ feathers, by M. Tiouesaart,—- 
On the absorption of carbonic acid by leaves, by MM. Dcherain 
and Maquenne. From the expenments here described it is 
shown (r) that the proportion of pure carbonic acid absorbed 
under atmospheric pressure varies with the quantity of water 
contained in the leaves ; (a) that the coeflicient of absorption of 
this acid by the water coniainccl in the leaves is in the normal 
temperature superior to the coeflicient of solubility of the same 
gas in water ; (3) that the absorption h extremely rapid, which 
explains how the foliage is able to extract the extremely minute 
quantities of carbonic acid (some ten-thousandths) contained in 
the normal atmosphere.—On the crystallographic awociation of 
the triclinic felspars, by M. IL BreWt.—On the **ophite” erup¬ 
tive rocks of Corbiercs, by M. Vigidcr,—Note on the primitive 
and Cambrian micaceous schists of Southern Andalusia, by MM. 
Ch. Barrois and Alb. Offret.—On injections of toxic gaseous 
medicines through tlie rectum ; successful treatment of pul¬ 
monary affections by this means, by Nf. L, Bergeon. 
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$mCTRfC TRANSMISSION OF SNERGr 
Tr^missicn 0/Energy, By Gisbcrt K4pp, C.E. 

£ Whittaker and Co., 1886.) 

CINCE th^ invention of the electric telegraph the sub- 
jftct of the electric transmission of energy is that 
sttlijict which of ail others has most attracted the atten¬ 
tion of practical sdentidc men. Under this head are 
comprehended every form of telegraph and of telephone, 
electric railways, and the electric transmission of power 
for dkO driving of lathes and other machines. Even the 
novel apparatus which has been described for enabling 
us to see what is happening at distant places and the very 
transmission of hght itself through the interstellar ether 
must be regarded as parts of the great subject which Mr, 
Kapp has undertaken to treat of in this small volume. 
On examining the book, however, it will be found that 
the author has vrisely confined his attention to the electric 
transmission of energy for the purpose of its being trans¬ 
formed at a distant place into mechanical energy for driving 
machinery. Indeed, it may be said that much more than 
half the book is devoted to the subject of the dynamo- 
machine, and that much less than half of it is devoted to 
the sulii^fect df the electric transmission of energy. Before 
electric energy can be transmitted it is necessary to 
produce it It is rather difficult to imagine a store of 
electric energy existing anywhere and ready for trans¬ 
mission ; and hence its production, transmission, and 
transformation into some other form of energy are circum¬ 
stances which are exactly coincident with one another: 
as its transmission therefore implicitly involves its pro¬ 
duction and transformation, Mr. Kapp is perfectly justified 
in devoting as much of his book as he pleases to a 
description of the dynamo-machine. 

Yew people arc better qualified to speak from experi- ' 
enc0 of Uie most recent practice in the manufacture of 
dynaino-*inachine5 than the author of this book, and bis I 
paper entitled “Modern Continuous-Current Dynamo- I 
Electric Machines and their Engines,'* read on November j 
34,1885, before the Institution of Civil Engineers, and 
the discussion upon it, are to be regarded as exceedingly 
valuifble helps to the electrical engineer. This book will 
be valuable to students who do not possess a copy of Mr. 
Kap^s original paper. It conuins additional matter, 
much of it good; but to some of it we would offer a mild 
ol^tion. For example, some distinction might have 
beiht tisade between the magnetic theories of Weber and 
Pnif. Hughes. Mr. Kapp has certainly a good irt^ing 
knowle^e of the theory of the dynamo^maebine, and he 
leads iq>to the theory in a very ingenious way, but we 
afoiid that students will benefit more by retuiing an 
efomentaiT treatise on electricity and m^dtisti^, the 
writer of which may have had less originalUy than Mr. 

by: taking their elementary notions fiapm this 
book. Thusr ^ example, the following statement may 
prt^ddx meaning to We 

difolidbs iet of diffefont 
with which a 

urged along my 90^ particular Ih^ is. 
Oh the stma^ of that line, which neiay be 


diftrent from tfott of any other line belonging to the 
I same field (p» 18)} but it will give great trouMe to a 
, student who knows that the resultant force is not the 
; same at aU points in a line of force, and udio wilf find it 
I inconsistent with the statements which Mr. Kapp has 
I himself to make later on. 

Again, we are disposed to think that it would be 
graceful in Mr. Kapp, and other makers of dynamo- 
machines at the present time, to give a little more 
credit to Gramme, and to refrain from dwelling so 
much on the great advances which have been made 
in recent years in the construction of dynamo-machines. 
When we compare modern machines with the Gramme 
machine of ten years ago, we see improvements on the 
original machine certainly, but they are very small. They 
consist mainly in ways of winding the conductor on the 
armatum, so that it shall not readily slip or heat How 
I little of an essential kind has been introduced in the field- 
! magnet arrangement may be gathered from the sheet of 
I diagrams given at p. 102 of this book. In foct, a modern 
dynamo-machine may be said to be a Gramme or Sie» 
mens machine, the field-magnet circuit of which has been 
modified in a fanciful manner. Happily such modifica¬ 
tion in shape, however fanciful, does not seem to have 
impaired very much the efficiency of the arrangement^ 
whereas it has enabled makers to greatly alter the outside 
appearances of machines, so that good Gramme and 
Siemens dynamo-machines are no longer called by these 
names, but by the names of the makers who have given 
them such various outside appearances. Large modern 
machines arc superior to ancient small machines in 
efficiency and in the “ output" per pound weight; firstly, 
because they are larger—and this is the main cause of 
their superiority; secondly, because the mechanical 
engineers to whom the details in construction have 
always been intrusted are now, some of them^ slightly 
acquainted with the laws of electricity and magnetism ; 
and, thirdly, because the manufacture of numerous 
machines has enabled costly manufacturing tools to be 
introduced, and these tools enable a method of construc¬ 
tion to be employed which would in the past have been 
prohibited by the expense. 

Again, we object somewhat to Mr. Kapp's use of the 
terms “theoretical” and “practical." For example, in 
discussing the efficiency of the electromotor when doing 
various amounts of work, at p. 129, he says that a certain 
statement which he has made is theoretically quite actu- 
rate, but from a practical point of view it requires some 
modification, and be proceeds to show that the want of 
accuracy was due to the fact that all considerations of 
magnetic and material friction had been neglected* We 
should have said in such a case that the statement was 
theoretically quite inaccurate. We consider that much 
mischief is occasionally done by what is usually called the 
comparison of theory and practice. If the mathematical 
results derived from some hypothesis which is evidently 
wrong be called a theory, we must of course have dis¬ 
agreement between theory and practice, and it is greatly 
in consequence of this that the nrajority of practical 
engineers have acquired n contempt for theory and for 
the reading of books which deal with the t^oretical 
principles underlying riielt professional work. If the 
results of speculation on absurd hypotheses must be 

0 







ooitepitred with facts, the terms .to be used are "hypo- 
tiietkefcr* and practical/' 

This is one of three admtised books of ^‘The 


thesis, as we know of no atitual r«s\4ts of ; 

having yet been published whlcin give it a general veriQ* 
cation. ■ ' 


Specihiists* Series” which deal with electric engineering. 
Another of the three is devoted to the subject of magneto- 
and dynamo-electric machines, and the third is on electric 
lighting. We think,it probable that in the greater part 
of Mr. Kapp's book he is going over ground which belongs 
almost altogether to the author of one of the other books 
of the series. As Mr. Kapp treats his subjects well, 
however, we cannot rtiuch object to this ; but what we do 
object to is, that while taking up the subjects of the other 
authors, he has not given us his own subject. In sixty- 
three pages, or about one-fifth of the book, an instructive 
account is given of tiic various attempts which have'been 
made to drive carriages on railways, telpher lines, ploughs, 
cranes, fans, and pumps, and we understand from Mr. 
Kapp’s introduction that it is to this sort of transmission 
of energy tliat his book is devoted. 

Now it is not merely sufficient for the author to give 
an account of what has already been done in this way ; 
the reader expects a correct theoretical treatment of the 
whole subject, the cost of conductors, the fall of potential 
along the conductor, and the efficiency of transmission. 
These questions are sufficiently well taken up for a treatise 
on electric lighting, but for a book on the electric driving 
of machines at a distance the subject can hardly be said 
to be touched upon. Thus, for example, the develop¬ 
ment of Sir William Thomson's law as applied in electric 
light installations, and published by Prof. Forbes in his 
lectures at the Society of Arts, is carefully given. Now 
small alteration of potential difference at an incandescent 
lamp may produce disastrous effects on the lamp, may 
destroy it, or may cause sudden darkness, and this is the 
most important consideration in arranging conductors 
for lighting purposes ; whereas, in the electric driving of 
trains or machinery, small alterations of potential differ¬ 
ence are of no importance whatsoever. In consequence 
of this, in driving machinery electrically there may be a 
very considerable fall of potential along the conductor 
from the dynamo to the motor, and hence motors may be 
worked directly at distances which it would be absurd to 
contemplate in working an incandescent lamp. In fact 
the question of cost of conductors must be treated from 
quite a different point of view in the two cases, and it 
seems to us that Mr. Kapp has taken up the point of 
view which is most remote from his subject. 

We think Mr. Kapp’s book a very valuable addition to 
electrical engineering literature. It will be widely read, 
and it deserves the popularity which it will receive. Had 
we not thought it to be so excellent in many ways we should 
not have criticised it sp narrowly,’ahd, in spite of our 
warning to the student, we are very glad to meet with 
originality in leading up to the theory of the dynamo- 
machine. We are glad to sfee that the author has slightly 
amplified his accouht of the method, now in general 
use, of calculating the probable electromotive force 
of a dynamo-machine, which he published in his 
paper. The method is known to be practically correct, 
although it is based on a magnetic hypothesis of which 
tihere is ho recognition in any book on physics—the 
hypothesis of magnetic resistance. We could have 
wished that Mn Kapp had dwelt more upOn this hypo- 


In reading over this criticUm we feel that ottr 
objections to the book have all been brought very pro* 
minently forward. It would be very easy to polhit pdi 
here much that is good In the bohk, but perhaps otir 
readers would then find this article long and t^ioua Any 
reader of the book will find original and interesting vieWS 
in every chapter ; it is not every reader who would fbr 
himself have noticed the faults K^hich we have here 
gathered together. We have achieved the difificult 
of finding fault with an excellent book. 

John Ferrv 


OC/R BOOK SHELF 

The Aryan Maori. By Edward Tregear. (WcHkigUuit 
N.Z,: George Didsbury, 1885.) 

This little book contains a theory that the ancestors of the 
New Zealanders belonged to the Aryan race, and were a 
pastoral people. To signify this, the cover is adorned with 
a golden picture, seemingly representing a Maori warrior 
in native guise, accompanied by u sturdy little Highland 
bull. Now, it being notorious that the New Zealanders, 
when discovered, had no cattle nor remains of them in 
their country, the reader's curiosity is aroused to see how 
Mr. Edward Tregear supports this unlikely thesis. His 
method proves to be a philological paradox which we 
have never met with before. For example, it is a^ed 
(p. 31) that the Maoris once knew the bull by a word tike 
the latin taurus^ a bull How so, one asks, when they 
no more had the word in their vocabulary than the beast 
on their land ? The answer is, that in the absence of the 
word taurus itself the author relies on a dozen or so of 
other Maori words which he alleges to refer to it. The 
following are a few of them:—Tkra, had courage; 
tararaUf made a loud noise ; tararua, had two poinU or 
peaks; tareha^ was red ; tarehu, caught one unawares; 
iarore^ had a noose put on him ; taruke^ lay dead in 
numbers (if it was characteristic of the bulls to lie dead 
in numbers, bow multitudinous the cows and calves most 
have been in the Aryan-Maori herds !). The poverty pf 
the Maori language in consonants makes it easy to the 
author to play this fanciful game with his dictionary to 
his own full satisfaction. He takes a real interest in 
studying the Maoris, and though he has gone astray this 
time, he may, if a young man, do something more worth 
doing in the collection of native customs, legends, games, 
and the like which the older natives still remember. 


LETTERS TO THE EDITOR . ^ 

[Thi Editor does not hold himself reepomibli fir ofimhnt 
pressed by his eorresposseients. Heith^ can hd OMriMsde ^ 
return, or to correspond fid*h the miters of r^ted mesmb* 
scripts. No noties is tahen of anonymetto eommmkoHmtf 
\TheEditor ur^ntly requests eorrsspondents to hfip their imtrO 
as short as possible. The psysmre on his space is $0 pmt 
that it is impossible otherwUtto inssertthe ap^tmamo 
of eommunkcuions eontosmt^ intefpstitHl ttnd noOel fitots^y 

Tidal Friction and the Bvolu^oti of a adtoUlte ’ ^ 

In Nature, vol xxxiH; p. 367, h an article by Wii. Gf/H. 
Darwin, defending his theory of tidal evolatlon, and dftalte 
wiUi what J have written respecting that theory. Space tkp , 
here prevent my replying at length to the above; 
author of it seems to thime that my inquiry has been 
too much to the mode of origin of the moon, t hsuve 
out in other dirn^tipns, when important remtita 
obtained. I par|i^e here chiefiy devot^ my jlpaqe ' 

which can be put in a comparatively short ^ 
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; BttI: ©nteri^^^ 0^ the new ground I think n few words 

of he necessary. Mr. Darwin takes exception 

to a proposition of wine in that it holds his theory to be depen¬ 
dant npon the.genosis ot the moon at the present surface of the 
earth< 1 vras led to thii^ conclusion chiefly from the apparent 
atrasa laid on the condition by tlie writer on that subject in 
Ihotnaoiii and Tl'^t’a ** Natural Philosophy/’ but as the author 
noO^ states that his theory is not so founded, 1 tliink it ought to 
be ^owed that it is not. hut I think the argument can he 
ptttinanoth^^f ^ay ; for if the moon be allow^ed to have separated 
at a period over fbur hours, the theory would be at variance 
with the calculations of its author (for he fixci the period at 
between two and four hours), A flock of meteorites is proposed 
as a form in which tlie moon might have receded from the earth. 
Nothing can bo gained by this, hir the flock of meteorites can¬ 
not come nearly so close to the earth as the moon in a single 
moss, without the constituent members being scjiarated and each 
compelled to desertiic an independent orbii with its own period. 
In olbet words, the tidal force would separate the {lock of 
meteorites at a greater distance than it would ihc single body. 
And at a greater distance it is not accessary, as the moon in her 
conglomerate form could not be objectwl to. 

Also, he quotes and questions a passage, which is to the efiect 
that two heavenly bodies cannot revolve about their centre of 
inertia with their surfaces nearly in contact, unless one is smaller 
than, and denser than, the other i)y a certain amount. The 
case was intended for whore the two bodies move as paiis of a 
rigid body, »>. each keeps the same face towards the other; 
but 1 omitted to insert this condition in giving the rule. 

Coming now to the results of my second investigation In 
his last rvplyi tus well as in several other places, Mr. Darwin 
advances the Martian system as affording a striking confirmation 
of the influence of tidal friction. I'lie view is that the extreme 
minuteness of the inner satellite has preserved it a standing 
memorial of the primitive time of rotation of Mar!> loutul his 
axis (see the Obs^rvatoty^ July, 1S79). 

Now 1 think it must Gave been taken for granted that the 
smallness of the satellite would allow the above stale of things 
to come about, for an estimate of the comj>arativc effects pro¬ 
duced on Mars by solar and by satellite tidal friction, .and the 
reaction on the satellite shows that, nccoiding to the estimated 
dimensions of the latter body, its period must be considerably 
more disturbed than that of Mars, Prof. Newcomb estimates 
the diameter of the inner satellite at from lo to 40 miles, II we 
take the lower estimate and suppose the body to ]je only as 
dense as the sun, then its mass will be 86000*' times smaller than 
the ^un’s. But the distance of the satellite—6000 miles—is 
^3333 times less than the sun’s distance, and this number must 
be cubed to get the effect on the tidal force through greater 
proximity. After making the proper allowances, as above, it 
will he found that the satellite has a tidul force fifty times less 
than that of the sun. If tin- tid.d letardaiion or acceleration, 
as the case may be, varies as the squaie of the tidal force, as 
Mr. Darwin allows, then t/2500 of tlie planet's retardation must 
he counteracted by the satellite tides, which go roum! in the 
reverse direction to the solar tide. Here the reaction on the 
satellite must be considerable, for an approximate calculation 
will show that the orbital momentum of that body is only about 
1/2,800,000 of the planet’s rotational momentum. It will not 
be necessary to work out the calculation. Suffice it to say that 
the density and dimensions of the planet arc taken from New- 
comb'a tables, and that the distribution of density is supposed to 
be like that of the earth, giving a rotational momentum equal to 
that of homogeneous density multiplied by 0 83. 

If solar tides lengthen the Martian day by one minute, then 
the rotational momentum will have been reducetl by about 
1/1400 of the whole, and the satellite must have produced an 
effect in the impoaite direction 2500 times as small, so that the 
actual ifffeot 01 the satellite is to increase the rotational momen¬ 
tum by t/3,500,060. And since the reaction on the satellite 
win \)it equiir and Ihc opposite direction, more than half its 
momentum {whkih is 1/2,800,000 of the planetV) will be lost, 
which will wdttcb ka distance tj the surface of the planet. 
Hence wo to lad to tfee atnrding conclusion that before solar 
Udid, fricUt^b to idte^ the rotation-period of Mars by one 
mhilto, J:he inner sateBHe must fall into the planet. I have not 
taken'into the.-eaiculation the oircunsetance that the satellite tide 
than the sedat one, nor that, as the satellite 
iU tides would increoso, the purpto here 
odiig ^ly an aiccount of the relative changes that should 


take place at about the present configuration. Further, it 
would seem that solar tides could not have reduced the period 
of Mars much, even if it be supposed that the inner satellite was 
first at any gre.iter distance, for then it must either have gone 
out and attained a longer period than Mars, or it must nave 
fallen into the central body long ere this. There seems no 
escape from these conclusions, unless the little body gives out an 
extraordinary amount of light for its size (for its probable size is 
judged by its brightness), but this seems so improbable, that it 
would be unreasonable to suppose so. As for the density, the 
inferior limit must be not less than half that allowed, otherwise 
the tidal force of the planet would break the l)ody up. 

Now a few words may be said on the future history of the 
moon. Before, 1 have said that the tracing back of the moon 
has apparently been carried too far in one direction ; and now I 
think that the tracing forward, supp >sing tidal friction to have 
free ])lay in the future, has been carried too far in the other 
direction. According to Thomson and Tail (“Elements of 
N.alural Philosophy”), the moon’s distance should increase to 
347,100 miles by the time the earth’s rotation relatively to the 
moon is stopped, when the two bodies sliould revolve in about 
48*3 days. Now it would lake all the rotative momentum that 
the earth would lose during the change to send the moon to the 
above distance ; or, in other words, if there were no solar tides 
nr other causes to prevent all the rotatlonil momentum lost 
by the earth going to increase the moan’s orbital momentum, 
the moon’s distance won 11 not be increased to beyond the above. 
But it IS clear that a considerable portion of the rotative energy 
would be lost in solar tidal friction, which would have no part 
in increasing the moon’s distance from the earth. For the moon 
to recede to tlie distance named, the earth must not only have 
its jjrescnt moment of momentum, but also as much as solar 
tides would extract during ihv interv.il. At the present time 
the retardation through solar tides is not n small fraction of the 
whole, and it should increase till, at the other end of the jour¬ 
ney, II will lie more tlian half the whole retardation, for then 
the solar will be greater than the lunar tide. 

I believe that Messrs, Darwin and Bull, who wrote a ye.aT or 
two before the dale of Thomson and Tail’s work, give the dis¬ 
tance to wliich the moon will recede a even greater than the 
above, and say her i>criod of revolution will be about fifty days. 
Ortain remarks made by Mr. Darwin in the larger work of 
Thomson and Tail leave some doubl as to wlielher a coirection 
has recently been made in the moment of momentum of the 
caith’.s rotation, but even if the earth be siij)posed homogeneous, 
the rotational momentum would not be sulficient lo send the 
moon lo the above distance, wlien allowance is m ide for solar 
tidal retardation. Hence it seems that no allowance has been 
made for the effects of this agency, and that when such allow¬ 
ance is made, the moon’s destinatif)n must fall far short of the 
estimates given. If the distance (347, loj miles) l>e reduced to 
about 320,000 miles, I think it would be nearer the mark. 

Mr. Darwm says that the eccetiLricily of the lunar orbit, the 
obliquity of the ecliptic, and other elements would be co- 
ordinated together by supposing that the moon first had a 
separate existence at no great distance from the present surface 
of the earth, and with small differential motion with respect 
thereto. I will only say that the case is so complicated, and 
the data so unreliable, that the remits of the calculations in¬ 
volved seem to be little better than guess-work. 

As for the distribution of satellites in the solar system, I think 
the majority of diverse theories would hold that they should be 
more numerous far from the sun, for the simple reason that solar 
disturbance would be less there. Jam its Nolan 

Dergholm, Victoria, May 25 

Mr. Nolan is correct in suppodiig that I made no nume¬ 
rical calculation with regard to the inner satellites of Mars. I 
accept the calculation which he give*, and admit that the 
present period of revolution of the satellite cannot be regarded, 
as I supposed, as a memorial of the primitive period of rotation 
of the planet. 

I see, however, no reason, as yet, to recede from the follow¬ 
ing statement {PAiL Transit Part 11 . 1880, p. 883), which em¬ 
bodies the essence of the argument, without the erroneous 
phrase I— 

'* It U here (in the cate of Mars) alone in the whole system that 
wd find a satellite movlog orbitally faster than the planet 
lotates. This will also be the ultimate fate of our moon, be- 
^ catof after the moon^s orbital motion has been reduced *0 
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fdttntlty with that of the earthS rotation, solar tidal fnctitm will 
fhither reduce the earth's angular velocity, the tidal reaction on 
the moon will be reversed, and the moon's orbital velocity wiM 
ioereitaei and her distance from the earth will diminish. But 
since the moon’s mass is very laige, the moon must recede tnan 
enormous distance from the earth, before this reversal will take 
{dace. Now the satellites of Mars are very smalt, and therefore 
they need only to necede a short distance Irom the planet before 
the reversal of tidal friction. ” 

No one can have any datum for saying that the Martian sateb 
Ute must have fallen into the planet *Mong ere this,” but Mr. 
Nolan shows that the satellite is now near the end of its 
history. 

1 do not think that Sir William Tliomson made any allowance 
for solar tidal friction in estimating the ultimate distance of the 
moon. Both he and I only cared to obtain the result in round 
numbers. 

I should be very much obliged to Mr. Nolan if he would give a 
reference to the proof of the theorem, that two heavenly bodies 
cannot revolve about their centre of inertia, as parts of a rigid 
body with their surfaces nearly in contact, unless one is smauer 
and denser than the other by a certain amount. 

July 15 G. H. Darwin 


Peripatua in Demerara 

Considering the great antiquity and importance of Peripaius 
it seems desirable to make a public notification of the fact that I 
have found a species, apt>arently Ptripatto Edwardsi^ in the 
Demerara division of British Gniana. Four specimens were 
obtained by me, but three of them, owing to some unknown 
cause, became considerably damaged and practically useless. 
The fourth specimen, which was found by me nearly a month 
ago, is still alive and evidently in good health. It is, when in 
progression, about 3^ inches in length, but it often elongates it* 
selrconsiderably more and at other times becomes nearly coiled 
into a thick lump. It possesses thirty-one pairs of feet, the last 
three of which it rarely puts to the ground except w hen it goes 
backwards for &hort distances. Several other pairs at intervals 
along the body arc canied ofif the ground in the same manner. 
It seems distinctly rest lei’s under the influence of light, appear¬ 
ing comfortable only when it retreats into some moist and 
darkened corner. When handled, it frequently discharges its 
viscid secretion, but as frequently neglects to do it when 
handled for the first time after a long interval, but more 
especially when touched or taken up for three or four times in 
rapid succession. It has been kept in an old sardine tin with 
small pie^ of decayed wood, which were taken from the stump 
in which it wa.s found, and the wood is kept in a moist condi¬ 
tion. The locality from which it was obtained was the Hoorubea 
Creek, about twenty miles from Georgetown, on the cast coast 
of the Demerara River, close to the meeting-point of an ex¬ 
tensive forest and a water savannah. The four specimens were 
obtained in the same locality; and, though I have sought for 
them continually in other places, up to the present 1 have been 
unable to find others. From the long period of time during 
which this specimen has survived in confinement, 1 think there 
will be no difficulty, when I have obtained a laige number of 
specimens, in sending them alive to England to Prof. Moseley 
and o^en. Unfortunately I have no possible access here to 
any literature on the group. 1 do not think it is generally 
knovm, but Mr. Im Thum has once previously found specimens 
of P^patus in the Esaequebo division of British Guiana. His 
specimens were, however, very small ones, 

British Guiana Museum John J. Quelch 

Upper Wind-Currents over the Bay of Bengal in March, 
and Malaysia in April And May 

In my lost letter to Nature, vol. xxxiii. p, 460, on the 
object of upper winds, I described the circulation of the Indian 
Ocean from the equator, where the north-west wind changes 
into the north-east monsoon, as far north as Ceylon, in the 
month of February. From there, about the beginning of March, 
I took a section of the weather, as nearly straight as practicable, 
from Colombo, through Calcutta, and 400 miles due north lo 
D^eeUng. 

Hie general weaU^er system at that season is very simple. A 
belt of E^gh preasure lies across the Bay of Ben^, from about 
Madras, to the southern limits of Burtnah. north-ecist 

monsoon blows to the south of this, towards the low pressure 
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heSow the equator; the belt, of eoa»e<^fiw» a caM Aieei 
whilo to the north a sooth^west wind blows towards a law pmr 
sure somewhere beyond the HitoaBiyts. 

The upper currents oter norm-east nmnsoon idways blow 
frtm some more easterly point than thesutfaoo^wmd ; thaoMd* 
less sky over Madias prtvented any observations ; north ^ 'diia 
the higher clouds always came h:om some point more nortitoitly 
than the south-west wind below. The lofty range of the 
Himalayas seemed to make no diffierenoe; at Smakphu 1 sbo* 
ceeded in getting a photograph of acamulo-form cloud 
from the summit of Ranching Tanga (29,000 feet) well from the 
west-north-west, while a south-west wind was drivh^' up mht 
from the plains. The existence of cumulus at so high a leval 
has, 1 think, been denied by some meteorologbu. 

All these observations ore in complete accordance with the 
normal circulation of the northern hemisphere t but the character 
of south-west monsoons deserves notice. The term soulh*west 
monsoon is unfortunately used for two different stages of the samu 
weather sequence, and much confusion comes thereby, Maury and 
others think only of the direction of the wind ; common pazta^ 
all over the East talks of the monsoon as of a rainy season which 
-sets in suddenly, long after south-west winds have been blowing 
for weeks or months previously. 

The facts of the case are these:—As early as Janua^ a light 
south-west wind commences in the north of the Bay of Bengal, 
first only as a sea breeze; later, when we encountered it, as a 
light continuous wind. Nothing can be more lovely than the 
weather then ; bright blue sky, scarcely a light cloud, with a 
warm gentle wind; the monsoon, unlike March, begins like a 
lamb and goes out like a lion. As the season goes on an area 
of low pressure, which has been gradually forming over Nottbem 
Bengal, becomes more pronounced, and the south-west wind 
gmdually works further and further to the southwards below 
Ceylon. Then, sometimes in Tune, a sudden total chan^ comes 
over the weather, while the only alteration the isobars show is a 
slight motion of the lowest pressure towards the Nofth*W'est 
Provinces of India, A sudden burst of rain and thunder breaks 
over Ceylon, and then the bad weather works slowly north¬ 
wards. This is the commencement of the south-west monsoon 
in common talk. Everyone will tell you how many days it 
takes to work up to Bombay on one side and to Calcutta, by 
way of Burmah and Assam, on the other. Madras escapes for 
the present, only to be deluged in November by the north-east 
monsoon. So we get the curious sequence that the wind works 
downwards, the rain upwards ; and also the fact that the greatest 
and most sudden change in the year is Associated with no 
striking change in the distribution of pressure. The Indian 
meteorologists are of opinion that this sudden change in the 
character ^ the same wind is due to a sudden tmimion of air, 
highly charged with vapour from the neighbourhood of the 
equatorial doldrums, but that the south-east trade is not linked 
With the south-west monsoon in a continuous current, etoept 
occasionally and temporarilv. Would it not be of the hlg|tcet 
interest and importance to discover whether this sudd^ change 
of weather is associated with any change in the relation of the 
upper and lower winds ? In my letter to Naturb (vol, xmdlL 
p. 460) I showed that over the south-west monsoon of the 
Gulf of Guinea the upper currents were those of the southern 
hemisphere, and that the south-east trade there seemed to 
gradwuly into a south-west wind as it crossed the line. If in 
Ceylon and India the higher clouds continue to come^ as weftmod 
them, ftom west or north-west after the burst of the foutb^weit 
monsoon, there must be a doldrum between it and the souldi^^ait 
trade ; but if the upper currents turn towards south mr aoutlfeast 
after the burst, then undoubtedly the south-east trade hes In¬ 
vaded the northern hemisphere. The latter U of course tho old 
theory of the monsoon } and perhaps another test may be ap¬ 
plied to the solution of these alternatives. If the south^^ 
trade blows into a doldrum, there must be a belt of fal|^ pfeswue 
between Ceylon and the equator to give gradients for touth^wbst 
winds. Has this ever been found ? t do not think that eahn 
alone is sufficient to be called a ** doldrum/ Bating dm north** 
west monsoon, which is unquestionably the north-east mhnsoba 
drawn across the line, the mrection of the wind changes grai^- 
ally, but the velocity is often less just on the 
either side. 1 made some special inquiries pn Bik pokit./ 

In the Fhilippificih China, and Japan the upper wih^ 
the south-west mnnsoon ifiollow the aoiml cohrto of 
hemisj^ere; but there no burst of tlm ibcthsm 
countries,' 
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SmP hftve averted that the icuth-west mdh- 

be eomimed a etationary cydone. ThU mi^^t be so if 
INI d«lm a erOtoe Ihnjdy an brrq^ulai'ly drcular area of low 
pmhte roiino and into which the wind mows ^rally. Bnt 
mien ^ took Hi the kind of tain and vaiietios of doud which 
ghlfO dhitShdlve character to various parts of a cyclone, our own 
otiM^ttoqs and the information we have received from others 
entiip^ dhmmtettance this idea. 

In 'Haleyv^* between Singapore and Borneo, in the early 
days of A|ml the surface-winds were all from about north-east, 
and-the donds at vaiions levels always from more south of east. 
In North Bohm, Ister in the month, the south-west land breeze 
of the idondflg always went round by south-east to north-east 
in the afternoon and evening, while the higher clouds came 
always from about north-^t. 

In Sooloo and the Philippines during the month of May the 
SurftiOe whkds were much complicated by land and sea breezes, 
but the eequenoe of upper currents was always that proper to 
the hemi^ere. 

So far for ordinary weather. I was not fortunate enough to 
meet with a typhoon, but the reports of the observatories at 
Manilla, Hope Kong, and Tokio are all agreed that the relation 
of upper and Ioh er currents the same in a typhoon in the 
China Seas as in a European cyclone. 

Yokohama, June 12 Ralph ABaRCROMBv 


Mock Sun 

1 INCLOSE sketch of the hrst mock sun I have been fortunate 
enough to see at Cranbrook, Kent, on July 20, 5 10 5^ p.m. 

About lom. before noticing this nnc phenomenon we had 
noticed a fragment of it, not knowing what was to follow ; and 
we were struck by the extraordinary position of the bow with 
reference to the sun, viz. about 45^ from it, and at an unaccount¬ 
able angle to the horizon. The fatter picture I can only draw by 
memory. The upi)er drawing U from one made on the spot in 
presence of two intelligent adult witnesses, who were consulted 
on each point which 1 proceed to notice. 

(1) The rainbow near the zenith was of the breadth and bril¬ 
liancy of an ordinary rainbow (the same was the case with the 
fragment seen ten minutes earlier, which was lost when the rest 
came out). The fact of the arc seen near the zenith belonging 
to two circles, one small and one large, touching each other, 
was sufficiently certain to my eye, confirmed by another etlucated 
cy^ but not admitted by the third less educated one, 1 draw 
it M I apprehended it. The colours were unusually vivid against 
a thin veil of fleecy clouds. 

(aj The halo-cir^e round the sun, and the arched eyebrows, 
so to call them, were about half the breadtli of the rainbow, 
and WBiihy in colour. The shapes drawn arc quite faithful, and 
were 90 sharp os to leave no room whatever for doubt or 
imoi^ation. 

(31 The interior area of the circle was darker than the ouside. 

(4) The position of the mock sun was not diametrical. The 
sun, seen through a handkerchief whose edge was stretched 
through the two mocks, was about two-thirds of its own breadth 
below, the edge, clear. 

(5) The white rays (about half the breadth of the mock lights) 
were seldom seen both at the same time, but were quite decided 
outside the circle and traceable within it, but nowhere neatly so 
bd^tas the mock lights. 

(6) ,T^ mock lights were short fragments of arcs of rainbows, 
rooie vivi41y coloured than the halo-circle outside of which they 
stood clear of it, but not so broad and not quite so vivid as the 
gt^ rainbow arc. 

tiieie ftra^ents were tangential. Short as they were, 
their owb aii was^clearly determined by all three witnesses to 
be indhaed towards the radial ray, and more inclined to the 
ate,of the halo. But I have unconsciously given a curved shape 
to fhd abort fragment. It was too short to show a curve. There 
wa* no of a disk, as if really a mock sun. It was only 

a veiy vivid ftagment of a rainbow. A third fainter one was 
« top of halo. 

wa^ covered with thin cirrus ; a fine sunny 

dir peciiliany dear for distant views. 

C^oU&lgWOCMi July W. J. HEUSOKEL 

IVSf-»i 4 aadiy« of Iwdo^drclet meusured as best I could, aij* 
* ^dlua, continued to the rainbow, 4S’ with propor- 
lOriror. The arc of the halo^nrcle was ^nerally amnt 
neid' Ki the tuOok but cot^ sometiinefl be traced. 


'*The 0uratioti of Oerm-Cife in Watar” 

In a letter bearing this title in your last issue (p. 265) Mr. 
Downes refers to the recent publication by Messrs. Crookes, 
Odling, and Tidy, of some experiments which they have made 
on the vitality of the Bacillus antkracis in water, with regard to 
which 1 should like to call attention to the fact that thu sub¬ 
ject has during the past three years been investigated by variotts 
experimenters, including Koch, Cornil, and Babes, Nicati and 
Kietsch. Within the past two months no less than three papers 
have been published on this subject, two of them in Germany by 
Dr. Wolfhiigel and Meade Bolton respectively, whilst the third, 
by myself, “On the Multiplication of Micro-otganisms,*’ was 
communicated to the Royal Society at the meeting in June lost. 
In this paper I have recorded a number of experiments mode 
both with the mixtures of organisms found in various natural 
waters, as well as with three well-characterised forms which are 
associated with disease, viz. Koch’s “ Comma" spirillum of 
Asiatic cholera, Finkler-Prior’s “Comma” spirillumolEuropean 
cholera, and the Bacillus pyocyaneus, which produces the 
meni.^h'blue colouring matter frequently present in abscesses. 
The methods of research which have been independently se¬ 
lected both by WolfhUgd, Meade Bolton, and myself, are 
identical, and consist in the examination, by gelatme plate- 
cultivation, of waters purposely impregnated with the organisms 
in question. This method is obviously the one whi^ most 
recommends itself for the purpose, as it not only enables one to 
ascertain the presence or absence of the organisms, but also to 
quantitatively follow their multiplication or reduction. 1 may 
men!ion that these three organisms present great differences in 
their behaviour under similar circumstances; thus the Bacillus 
pyocyaneus is possessed of far greater vitality in water than either 
of the other two, its presence being demonstrable even in dis¬ 
tilled water after fifty-three days, in numbers exceeding many- 
fold those originally introduced. Koch's “Comma’ spirillum, 
on the other hand, was in the purest forms of potable water no 
longer demonstrable after the ninth day, whilst in London 
sewage it was found in largely multipUed num'-iers after twenty- 
niue days; whilst Kinkler’s spirillum could in no case be 
detected after the first day, and frequently not even on the day 
of inoculation. A curious phenomenon, which my experiments, 
as well as those of Wolfhiigel and Meade Bolton have brought 
to light, is that when organisms of this kind, which are not the 
natural inhabitants of water, are introduced into this medium, 
a large proportion of them are frequently at first destroyed, a 
greater or less multiplication in their numliers often subsequently 
taking place. 

The Bacillus aiilkracisy as is well known to bacteriologists, 
appears in two very distinct forms, the bacillus-\QXXs\ and the 
spore-form^ and these present very great differences in their 
powers of endurance, the former being destroyed with compara¬ 
tive ease, whilst the spores are remarkable for their vitality. 
Mr. Crookes and his colleagues have apparently experimented 
with the bacillus-form of anthrax only, which they state is rapidly 
destroyed when introduced into London water, but Dr. Meade 
Bolton, who has dealt with anthrax in both its forms, has shown 
that the spores of anthrax retain their vitality even in distilled 
water for upwards of ninety days, and that it is only the bacilli 
which rapidly perish in some kinds of potable water. In pol¬ 
luted well-water Meade Bolton has also shown that even the 
bacilli are persistent for upwards of ninety days, and the spores 
tor nearly a year, whilst Wolfhiigel has found that in polluted 
river-water (the River Panke, in Berlin), even when diluted ten¬ 
fold with distilled water, the anthrax bacilli undergo extensive 
multiplication. Percy F. Frank land 

Normal School of Science, 

South Kensington Museum, S, W., July 26 


A&tmal Intelligence 

In Nature for July 23, on p, 265, Mr. Frederick Lewis calls 
attention to a oest*buildi(ig wasp who closed up ber nest without 
filling It first with grubs or laying an e^. There is nothing 
uncommon in this neglect on the part olthe wasp, as any one 
who has at alt studied their habits in ^he tropics will know, such 
perfectly empty nests being fret|ueDtly met with. I have 
often thoueht the empty nest might nave something to do 
with the &ct that the wasp may not have been prepared to 
deposit her egg $ but then, if that were the cose, we should 
occasionally find nests virith the remains of the caterpillars or 
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CAPILlAHy ATTHACm^ 


spj<l«f8 colkicted. When k v^wsp hfts once (thosen ft ^ute for 
it is veiy difficult to drive her away. 

St. Gftorge Street, Leifra* Hv. Lino Roth 


The Microscope as a Refractor 

I AM rather Murpr^sed, after the judicioub remarks* of Br. 
Gladstooe on this subject in Natoak of July i (p. 192^ to hod 
Mr. Gordon Thomj:itSDn still mainlainii^ his opnion to have 
Introduced anything not yet known or tried with the microscope 
adapted to this purpose. If he had had time to go over the 
papers of Royston Pigott of the R<yal Society, 

1R76), of Mr. Sorby {A/imra/c^ua/ M<igazint\ 1878), and of 
myself {Proceedings of the Royal Society, 1884), he could have 
convinced himself that all what he proposes has been already 
elaborated and Applied. He could also bftvc learnt why the 
method with the microscope is limited in its exactitude to the 
third decimal, as the mathematical expression which it involves 
is deduced from not very strict principles, this being as well 
the case with the formula for the hollow prism. 

The Hague, July 21 L, Bleekrode 


HERRMANjV ABICH 

A S briefly reported in Nature hist w'cek this venerable 
geologist died at Vienna on July 1. As far back as 
the year 1831 he began his scientifle career by the publi¬ 
cation of an important memoir, in which by novel methods 
of chemical analysis he determined the composition of 
various minerals of the Spinel family, and showed how 
alike by chemical composition and crystalline form they 
could all be ranged in one group. 'Phis early paper gave 
evidence of the carefulness of observation which dis¬ 
tinguished him through life. It was followed by other 
chemical and mineralogical essays, especially in the de¬ 
partment of volcanic products. Gradually he was led to 
devote special attention to the phenomena of volcanic 
action, and in the course of his investigations to visit 
most of the volcanic districts of Europe. Ilis folio atlas 
of vi«w '5 illustrative of Vesuvius and Etna (1837), and 
his Vulkanische Bildungen'^ (i® 40 ^ among the best 
known of his writings. He had great facility as a 
sketcher, and some of his drawings of volcanic craters 
have done duty for nearly half a century in text-books 
in many languages. The east of Europe presented a wide 
and almost unknown field for his exploration. As far 
back as 1840 he published notices of his wanderings in 
the Caucasus. He ascended to the summit of Mount 
Ararat, and devoted most of the remainder of his 
life to the investigation of the vast region of the Caucasus 
and south-eastern Europe. Many papers published from 
time to time in the scientific journals record his unwearied 
industry. But perhaps the most striking and durable 
monument of his scientific achievements is his great 
work, “Geologische Forschungen in den Kaukasischen 
Landem,” the publication of which he was superintending 
at the time of his death. This magnificent monograph, 
of which only the first part has been published, brings 
before the reader in a series of maps, sketches, large 
panoramic views, and detailed descriptions a picture of 
the external aspect and geological structure of the Cauca¬ 
sian region and impresses him with a profound admira¬ 
tion for the author’s geological prowess. Abich had 
during the last few years settled in Vienna, availing him¬ 
self of the typographic facilities to be found in the 
Austrian capital. He has been a notable instance of 
the longevity attained by many active field-geologists, for 
he almost reached the age of three score and ten years, 
retaining to the end his enthusiasm and industry. It is 
to be hG«>ed that the second part of his mohumenUl 
work^ whfeh is to treat of the eastern half of the Armenian 
Higblantiflj has been left in such a state as to adniit of 
pubhcfUioiL 


' IL ' ' ' 

N OW in this second way we haVe, in perlbrnKii^ ^ 
folding motion, allow^ the water sumce to beodkne 
less by 60 square centimetres. It is 'easily seen plio- 
vided the radius of curvature in evcr>' part of the snnaoe 
exceeds one or tw^o hundred times the extent of distnnee 
to which the molecular attraction is sensible, or, ^s wp 
may say practically, provided the radius of curvature is 
everwhere greater than 5000 micro-milti metres (that Is, 
the two-hundredth of a millimetre), we should have oV 
tained this amount of work with the same diminution of 
water-surface, however performed. Hence our result is 
that we have found 4 5/60 (or 3/40) of a centimetre-gramme 
of work per square centimetre of diminution Of surface. 
This is precisely the result we should have had if the 
water had been absolutely deprived of the attractive force 
between water and water^ and its whole surface had been 
coated over with an infinitely thin contractile film pos¬ 
sessing a uniform contractile force of 3/40 of a gramme 
weight, or 75 milligrammes, per lineal centimetre. 

It is now conveniert to keep to our ideal film, and give 



up thinking of what, according to our present capacity 
for imagining molecular action, is the more real 
namely, the mutual attraction between the different por¬ 
tions of the liquid. But do not, I entreat you, fall into 
the paradoxical habit of thinking of the surface film as 
other than an ideal way of stating the resultant efifect of 
mutual attraction between the different portions of the 
fluid. Look, now, at one of the pieces of water ideal^ 
rigidified, or, if you please, at the two pi^S put 
together to make one. Remember we are at the centre 
of the earth. What will take place if this piece of maUer 
resting in the air before you suddenly ceases to be i%id? 
Imagine it, as I have sard,to be enclosed in a film every^ 
where tending to ccmtnict with a force equal to 3/40 of 
a gramme or 75 milligrammes weight per Ime^ centi¬ 
metre. This contractile film will dearly press snost 
where the convexity is greatest. A very elementary 
of mathematics teUs us that on the rigid Convene suffitoe 
which you see, the ambunt of its pressure per 
centimetre will be found by multiplying the s«tn^bf«the 
curvatures in two muttmfly-perpendicular nbrmfti fifcodeos 

> fRMft p. 074. . 

^ This sum fyt ^ylty I tt«ncn|»rtK tall simply cuTwewrebTw 
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of tht per Imal centimetre* In any 
wiii^ ibe iumce it concave the effect of the »ur- 
teti^oti is to tuck outwardft^that is to say^ in 
to exert negative pressure inwards. 
SitppOte in an instant the rigidity to be annulled, 
and tbf ptnee of glass which you see, still undisturbed by 
gravity, to becotne water. The instantaneous effect of 
these unequal prassures over its surface will be to set it 
ia xnotiOtt. If it were a perfect fluid it would go on 
vIbrUting ft)r ever with wildly-irregular vibrations, start¬ 
ing from so rude an initial shape as this which 1 hold in 
jny hand. Water, as any other liquid, is in reality vis¬ 
cous, and therefore the vibrations will gradually subside, 
and the piece of matter will come to rest in a spherical 
figure, slightly warmed as the result of the work done by 
the forces of mutual attraction by which it was set in 
motion from the initial shape. The work done by these 
forces during the change of the body from any one shape 
to any other Is in simple proportion to the diminution of 
the whole surface area; and the configuration of equili¬ 
brium, when there is no disturbance from gravity, or from 
any other solid or liquid bo<ly, is the figure in which the 
surface area is the smallest possible that can enclose the 
given bulk of matter. 



F)g. 3. 


I have calculated the period of vibration of a sphere of 
water ^ (a dew-drop !) and find it to be where n is 
the radius measured in centimetres; thus— 

For a ra<lius of ^ cm. the period is ;iV second 
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The dynemics of the subject, so far as a single liquid is 
concerned, is absolutely comprised in the matliematJcs 
without symbols whidi J have put before you. Twenty 
pages covered with sextuple integrals could tell us no 
more. - , . 

we hs^ve only considered mutual attraction 
m ports of two portions of one and the same 
for instance. Consider, now, two different 
kinde Of Jiqirld: ior instance,, ly^iter and ca^on disulphide 
(whidh, for brevity, 1 call sulphide). Deal with them 

* ^ nsybliKh May 5» ^979' 


exactly as we dealt with the two pieces of w^t^r* I 
not go through the whole process again; the result is 
obvious. 1 hirty times the excess of the sum of the surface- 
tensions of the two liquids separately, above the tension 
of the interface between them, is equal to the work done 
in letting the two bodies come together directly over the 



Fic. 4. 

supposed area of thirty square centimetres. Hence the 
inicnfacicil tension peTuntt uyeo of the tfit€t‘/<zce ts egucU to 
the excess of the sum of the surfficc-ienstons of the two 
liquids separately^ above the xvork done in leiiing the two 
bodies tome toy^efher directly so to meet in a unit area 
of each. In the pu’ticulnr case of t\No similar bodies 



coming together into perfect contact, the interfacial tension 
must be zero, and therefore the work done in letting them 
come together over a unit area must be exactly equal to 
twice the surface-tension i which is tlie case we first con- 
.sldered. 

If the work done between two different liquids in letting 

















Ibeih <i6Tne tog^her ow a »mall areai exceeds tlie suitt 
0fibe itttfacc-tensions, the interfacial tension is negyiVe* 
The teetdt U an instantaneous puckering of the intOTace, 
aei!he commencement of diffusion and the weil-kno^ 
process of continued inter-diffusion follows. 

Consider next the mutual attraction between a 
and a liquid. Choose any particular area of the solid, 
and let a portion of the surface of the liquid be pre¬ 
liminarily snaped t6 dt it. Let now the liquid, kept for 




the moment rigid, be allowed to come into cont^t over 
this area with the solid. The amount by which the work 
done per unit area of contact falls short of the surface- 
tension of the liquid is equal to the interfacial tension of 
the liquid. If the work done per unit area is Cimctly 
equal to the free-surface tension of the liquid, the mter- 
facial tension is zero. In this case the surface of the 
liquid when in equilibrium at the place of meeting of 
liquid and solid is at right angles to the surface of the 



IMhld a8 ewet tM 
iatJass idam wldiAhas-hifeen 

a moment we leave dm oeeda of the ewthf end 
pose ourselves anywhere :«l»e ui or 
the liquid running up, agaii^ gfhVlty* Sn ^ 
the upper part of the containing vesseli leaTOg Iwi 
intertace at an angle of tfioP between Wte *'**v^*u5 
the liquid, and the surfiice of the film adberjw tlth. 
sohd above the bounding line of the ifiee Itqnld wirfac^ 
This is the case of water contained in a glass 
contact with a piece of glass of any shape, providea tna 
surface of the glass be very perfectly cleansed. ^ 

When two liquids which do not raing^ that is to say, 
two liquids of which the interfacial tension is pownve, 
are placed in contact and left to themselves tmdi^ 
turbed by gravity (in our favourite laboratory m we 
centre of the earth suppose), after performing vibra¬ 
tions subsiding in virtue of viscosity, the cqmpquna mw 
will come to rest, in a condguration consisting of two in- 
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solid. The angle between the free surfaces of liquid and 
solid is acute or obtuse according as the interfacial 
tension is positive or negative ; its cosine being equal to 
the interfacial tension divided by the free-surface tension. 
The greatest possible value the interfacial tension can 
have IS clearly the free-surface tension, and it reaches 
this limiting value only in the, not purely static, case of a 
liquid resting on a solid of high thermal conductivity, 
kept at a temperature greatly above the boiling-point of 




the liquid j as in the well-known phenomena to which 
attention has been called by Leidenfrost and Bouligny. 
There is no such limit to the absolute value of the inter¬ 
facial tension when negative, but its absolute value must 
be less than that of the free surface tension to admit of 
equilibrium at a line of separation between liquid and 
smid. If ipinus the interfacial tension is exactly equal to 
the frce-sqrface tension, the angle between the free surfaces 
at the lint of separation is exactly i8<y. If minus the 
interfacial tension exceeds the free-surface tensiim, the 


tersecting segments of spherical surfaces constituting the 
outer boundar)'' of the two portions of liquid, and a third 
segment of spherical surface through their intersection 
constituting the interface between the two liquids. These 
three spherical surfaces meet at the same angles as three 
balancing forces in a plane whose magnitudes are re¬ 
spectively the surface tensions of the outer surfaces of the 
two liquids and the tension of their interface. Figs, a m 
5 illustrate these configurations in the case of bisulphide 
of carbon and water for several different proportions of 
the volumes of the two liquids. (In the fibres the da^k 
shading represents water m each case.) When the vtObme 
of each liquid is given, and the angles of incetiw of the 
three surfaces are known, the problem of describing the 
three spherical surfisces is clearly dbterminatev It is an 
interesting enough geometrical problem. , 

If we now for a moment leave our gravitatioedefts 
laboratory, and^ returning to the Theatre of Ihe Royal 
Institution, bring our two masses of liquid 
as I now do in tWs glass bottle, we have the 
fioating upon iht other, and the form assowgwl 
floating hWd may be learned, fcr severd 
cases, from the .jdMmpmena exhibsted in mefte bdWw 
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^own on an enlarg:«d rcale ja 
tliyiia Vtn^ liiOigrat)!^ (Figs. 6 to 8}; which represent 
floating on the sutface of sulphate of 
fll^ atid lA lshis case (Fig. 8) the bisulphide of carbon 
d^ is ^ tu^lv the tnaximum site capable of floating. 

the bottle whose contents are represented in F'ig. 
S^ahdwie' ahsdlflnd that a very slight vertical disturb- 
aiii^ serves to submerge the mass of bisulphide of 
Chrocmu There now it has sunk, and we shall And when 
iti V^bs^tions have ceased that the bisulphide of carbon 
hgS taken the form of a large sphere supported within 
die sulphate of zinc. Now, remembering that we are 
ag^ at the centre of the earth, and that gravity does 
not binder us, suppose the glass matter of the bottle 
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suddenly to becoitie liquid sulphate of zinc, this mass 
wohld liiecotne a compound sphere like the one shown 
on this diagram (Fig. 3), and would have a radius of 
about 8 centimetres. Jf it were sulphate of zinc alone, 
and of this md^tude, its period of vibration would be 

abodt slseebnds^ 

F%. ^^hows a drop of sulphate of zinc floating on a 
whkeiglns^l of bisulimide of carbon. 

tA bbaeMilg die phenotnena of two liquids in contact, 
I Ibu^ very convenient to use Sulphate of anc 
I lind, by experiment, has the same free-suiface 
teiialQdiai and tdsul^ide of carbon; aa these 


liquids do not mix when brought together^ and, for 
a short time at least, there is no chemical interaction 
between them. Also, sulphate of zinc may be made 
to have a density less than, or equal to, or greater 
than, that of the bisulphide, and the bisulphide mdy be 
coloured to a more or less deep purple tint by iodine, and 
this enables us easily to observe drops of any one of these 
liquids on the other. In the three bottles now before 
ou the clear liquid is sulphate of zinc—in one bottle it 
as a density Jess than, in another equal to, and in the 
third greater than, the density of the sulphide—and you 
see how, by means of the coloured sulphide, alt the phe¬ 
nomena of drops resting upon or floating within a liquid 
into which they do not diffuse may be observed, and, 
under suitable arrangements, quantitatively estimated. 

When a liquid under the influence of gravity is sup¬ 
ported by a solid, it takes a configuration in which the 
difference of curvature of the free surface at different 
levels is equal to the difference of levels divided by the 
surface tension reckoned in terms of weight of unit bulk 
of the liquid as unity ; and the free surface of the liquid 
leaves the free surface of the solid at the angle whose 
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cosine is, as stated above, equal lo the interfacial 
tension divided by the frce-surface tension, or at an angle 
of 180® in any case in which minus the interfacial tension 
exceeds the free-surface tension. The surface equation 
of equilibrium and the boundary conditions thus stated 
ill words, suffice fully determine the configuration when 
the volume of the liquid and the shape and dimensions of 
the solid are given. When I say determine, 1 do not 
mean unambiguously. There may of course be a multi¬ 
plicity of solutions of the problem ; as, for instance, when 
the solid presents $evcral hollows in which, or projections 
hanging from which, portions of the liquid, or in or 
lianging from any one of which the whole liquid, may 
rest. 

When the solid is symmetrical round a vertical axis, 
the figure assumed by the liquid is that of a figure of 
revolution, and its form is determined by the equation 
iven above in words. A general solution of this problem 
y the methods of the differential and integral calculus 
transcends the powers of mathematical analysis, but the 
following simple graphical method of working out what 
constitutes mathematically a complete solution, occurred 
to me a great many ywrs ago. 

Draw a line to reprint the axis of the surface of revo- 
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lutioo. This Hne is vertical in the realisation how to be 
^ven, and it or any line parallel to it will be called vertical 
m the dtawingi and any line perpendicular to it will be 
called horizontal. The distance between any two hori* I 
zontal lines in the drawing will be called differmce of \ 

Through any point, n, of the axis draw a line, N P, cutting 
it at any angle. \Yith any point, o, as centre on the line 
KP, describe a very small circular arc through p p', and Jet 
vC be the point in which the line of o r' cuts the axis. 
Measure N r, N' P", and the difference of levels between p 
and P'. Denoting this last by 5 , and taking a as a linear 
parameter, calculate the value of 

(■«+ • + _’-.V' 

O P N P N' P7 

Take this length on the compasses, and putting the 
pencil point at P, place the other point at o' on the line v' N', 
and with o' as centre, describe a small arc, P' p". Con¬ 
tinue the process according to the same rule, and the 


successive very ^mall arcs so dtookllattiit 

curved line, which is the generating line -bl thte surfiejt 
revoltition inclosing the liquid, acewdin^ 
of the special case treated. /V. 

This method of solving the capillary equation for 
faces of revolution remained unused for fifteep or twdlfy 
years, until in 1874 I placed it in the hands, of Mr. John 
Perry (now Professor of Mechanics At the City and CxuJt^ 
Institute), who was then attending the Natural PhiioSop^ 
Laboratory of Glasgow University. He worked out the 
problem with great perseverance and ability, and the 
result of his labours was a series of skilfbUy executed 
drawings representing a large variety of cases of the 
capillary surfaces of revolution. These drawings, whiOh 
are most instructive and valuable, 1 have not yet been^ 
able to prepare for publication, but the most characteristic 
of them have been reproduced on an enlarged scale, and 
are now on the screen before you.^ Tliree of the dii^atns, 
those to which I am now pointing (Figs. 10, 11, and 12), 
illustrate strictly theoretical solutions—^tlwit is to say, the 
curves there shown do not represent real capillary sur- 
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faces~but these mathematical extensions of the problem, 
while most interesting and instructive, are such as cannot 
be adequately treated in the time now at my disposal. 

William Thomson 
{ 7 o be continued,) 


THE SCIENCE AND ART DEPARTMENT 
EXAMINATION IN CHEMISTRY 

^HE new editor of the “Science and Art Directory” 
* announces a new departure of the most important 
kind in the teaching of chemistry. In addition to the 
oral instruction in the elementary stage, there is now 
introduced an alternative first stage or elementary course 
intended fnr those students who only require the elements 
of chemistt,'^ as a foundation for their studies in otW 
subjects 

We give the new syllabus so that it may speak for it¬ 
self, and congratulate the Department on a step in 


harmony with the views of the best friends of scientific 
education in this country. 


j^isapucarance ot a fona m a nqwQ toy Bolutiom 
Saturation of a liquid. Effect of increase of temperature on 
saturation. Effect of lowering the temperature on 5 taturAtion< 
Crystallisation. Filtration. Solvent properties of water. Rahi, 
river, and pond waters, &c. Solid matter in di6fereot 
waters; how estimated. Loch Katrine water. Thames water. 
Sea water. Hard and soft waters. Mineral waters. SiSitiiKr 
solvent of other liquids. Solution of one liquid in anoithvt^^ 
Liquids insoluble in one another. Solation of gases In water 
and other liquids. The efiect of heat on the quantity Of gas 
dissolved by a liquid. > 

Exkn-immfj,—Suspend a piece of white sugar by % tVead ^ 
a glass vessel containing water. Dissolve «ak in water. 
on a balance that sugar or and water when MAiata 
when dissolved weigh the. same. Show Uui4 salt 
* The dUgranu re&nw! to are now pubKnlied k rm?, 10 tA a+WfbW' 

r Sf S® 
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dM 4^ut|pa ^; evaporation. Saturate watei: with nitre, 
b increased by incfea»e of tempera- 
tuNr* the formacion of cTy«ta]iii« Illustrate the 

reii^oval el flu^tei^eB in suspenrsion, and the non-removal of 
in eohttion filtration. Show l>y evaporation the 
dbtH^ved in n awn pie of pump, or river, or spring 
wAlCTf and explaih the method for its quantitative determina- 
thm. $how the lihe solvent action with other liquids, as calcium 
chtoridfirhti aleofafol and sulphur in cari>m di'-uiphidc. Compare 
the fesnlt of admixture of spirit or oil of vitriol with water v ith 
tbattif oil or mercury with water. Heat ordinary water and 
eoU«c!t the eiquilled air. 

AjR*—S urrounds th^lobo. Wind is air in motion, Breathing. 
Air occupies space. The hulk of any quantity of air is much 
changwl by temperature and by nressuie. Air lins w eight. The 
necessity of air for animals and plants. Bodicii when burning 
require air* Air a imxtureof two gases. Oxygen and nitrogen. 
The praportion of nitrogen to oxygen. Oxygen tiie active body 
in air. Bodies burn in it alone and more brilliantly tlian in air. 
The combination of oxygen with iron and with olhet bodies. 
Increase of weight of IxMlies whidi unite with oxygen. Nitrogen 
does not combine directly witli bwlies. The neaily constant 
composition of pure air. Presence of other gases in small 
amount in air. Water in the air as a gas. The drying up of 
water. 

—That air occupies ''pace may be shown by 
plunging a bell jar into a vessel of w ater. Fit a flask containing 
water with an india-rubber plug and delivery tube, heat the 
water, and collect the expelled air over water. Clo>e the short 
limb of A syplion tube ctmiaining air, and compres.s the air in 
the long limb by pounngin mercury. Weigh a flask, fitted with 
a sto|>cock, full of air, and then exhaust by an air-pump, and 
weigh again, fihow that a lighted candle is soon extinguished 
when burnt under a bell jar, but that it continues to bum if fresh 
air be from time to time supplied. Burn phos})lmrus in a tall 
bell jar over water, and show the diminution of bulk of air. 
Ignite phcKiphotus, place it in the remaining gas. Burn some 
phosphoru.s under a dry bell jar to show the compound of phos¬ 
phorus and oxygen wliich ls formed. Place phosphoru.s in n 
graduated tube over water to show that at ordinary temperaturc.s 
It combines with (he oxygen of the air and rc*mo\cH i{, .so that 
by ineaBuriug the volume of gas left, the am amt of oxygen con¬ 
tained in air can be roughly delermincd (to introduce the pho^- 
phonis, fuse it in a test-tube under water, and introduce the end 
of a long wire into it, then let it cool). Burn chaicoat and 
sulphur in oxygen, and call attention to their disapJ^crtrance. 
pemonfitrale by lime water and hy litmus pa[>er that a new body 
is in each cose formed. Bum iron powdc'r {fWrufnvuU ium) 
on a scale pan of a balance, to show that an increase of weight 
occurs. A glass or metal vessel wiili ice or cold water can 
be md to show the condensation of mixture upon it. Idace 
calcium chloride on the pan of a balance to show the gradual 
increase of weight which occurs. 

^ Water. -*lts three states. Expansion of water by heat. 
Equal volumes at dilFercnt temjieratures liave not the .same 
weight, formation of currents 111 water by heating. Boiling 
ptMUt* Increase of volume on conversion of water into steam. 
DistiiUtion. Bum water. Hydrogen and its proj crtie.s. The 
burning of hydrogen in air, ami the wciglit of the product com¬ 
pared with the weight of the hydrogen ; the difference due to 
oxygen of the air with which hydrogen has combined. Hence 
oxygen and hydrogen ore the constiiuents of water. Coinbina- 
tiem of oxygen And hydrogen with explosion to form water. If 
by measure thetn bo twice as much hydrogen as oxygen, or by 
weig^ eight times as much oxygen as hydrogen, then no gas 
remams^aU becomes water. All water composed of these two 
bodies in this proportion. These two bodies can then be sepa- 
tated fitom water and can be made to make, unite, and form 
water^ In all eases of chemical combination bodies are united 
ffi onnalRttt prpporiian. 

£jg^»04e]«llr««*^IUustrate the characteristic properties of ice, 
WRtqc, nnd tfeam. Show that equal volumes of hot and cold 
Jrtttr do not countfirbalance one another. Fill a fiask to the 
bQl;tm nC tl^ with cold water, and then heat to show ex- 
pMWmjdf ‘iho^ajter. Show current by heating a large fiesk of 
, To llhistraAadistilbdian, distil water containing copper 
tlnbig^x or olher Ibfms of condensers* Show 
ofpoint of a liquid. Show 
o<m*tont, and that on dlwoliditg 
tapatances water the boiling point is raised. Xo show the 


presence of hydrewen in water, pass steam through a retUhoi 
iron tube filleil witli coar&e iron turnings or nails. Water formed 
of two components, both gaseous. Note the change in the 
iron both in appearance and weight, ThU increase of we^ht 
and the weight of gas which comes off equals weight of steam 
which ha"? (hsappeared. Hence two suhstunces m water, one 
the combuvuble gas that conies through the tube, the other the 
body which remains with the iron^ Collect the hydrogen over cold 
water in ]iroof that it is not steam, alxo show that it burns. 
After the tube is cooled show the iron from inside of the tube 
andexi>lodc the oxygen and hydrogen. Plunge a burning taper 
into jar of hydro en held mouth downwards, to show burning of 
the gas and extinction of the taper. Show by a balloon, or 
sortp bubble^, or inverted lieaker glass suspended from a balance, 
that hydrogen is lighter than air. Condense the water formed 
by the burning of a jet of hydrogen. 

Cat bon. —Charcoal, graphite, or blacklead and diamond. 
When wood, sugar, meat, bread are heated carbon remains. 
Charcoal not changetl in (he air at ordinary temj>cratures. 
Combiiuilion of carbon with the oxygen of the air at a red heal. 
Carbon dioxide a cornpoimd of carbon and oxygen. Chemical 
conibinaiioii of carbon and oxygen is attended by the evolution 
of a definite amount of heat expressed by amount of water it will 
heat. Combustion. The properties of carbon dioxide. Water 
dissolves carbon dioxide at ordinary temperatures. Action of 
carbon dioxide on lime-water; no animal can live in this gas 
100 paits of carlron dioxide are composed of 27 27 jrarts of 
carbon, and 7273 pans of oxygen. Carbon dioxide obtained 
from marble, limestone, oyster shells* chalk, ike. Charcoal fire. 
Coal composed of carlion, hydrogen, and a little oxygen, &c. ; 
its burning is the carbon and the hydn gen combining with 
oxygen. W he never oil, tallow, coal gas are burnt this carbon 
dioxide and oxide of hydrogen (water) are formed. Kespiratien 
produces similar changes. In expired air the same proilucU 
arise as from the burning of the food, and there is the same evo¬ 
lution of heat. Caibon a constituent of all animal and vegetable 
bodies. 

ExM-menJf .—Specimens of cbarcoal. Make cliarcoal by 
heating wood m covered crucible. 1‘he black lead of a pencil as 
a spechnen of graphite. Sugar heated tm piece of tin plate. 
Sh<jw that acids and alkalies do not ch.ange charcoal, but that 
when heated it sooJi burns away, and only ash is left. Take a 
small piece of charcoal in a glass tube, pass air over it into Ume 
water, and .show no change takes place until (lie charcoal U 
nmde red hot; as the charcoal disappears the lime water becomes 
milky. Show Ijy means of rl»e balance, oj by .soap bubbles, or 
by })assing it fioin one vessel to another, that carbon dioxide is 
heavier than air, that it acts on lime water, that a burning candle 
i-s evtinguished in it. Its solubility in water shown by agitating 
a tube of the ^as over water. Prepare the gas from marble by 
the action on jt of dilute acid. Collect all the gas given off from 
a .small jiiece of marble weiglting 5 or lo grainfi. Show by 
collecting in inverted beaker the products of combustion of a 
candle, of a lamp, and of a gas flame, and adding lime water, 
that carbon dioxide is given off. Show also by means of lime 
water that respired air contains this gas. 

Sulphur.—K nown also as brimsione. Where found. Its 
piopeitieb. Is also found chemically combined with many metals, 
so npi recognisable by the eye* Sulphur heated in the air melts ; 
more strongly heated it burns, then the sulphur disappears ; the 
strong smell produced lielongs to a new body formed by the burn¬ 
ing, A comix>und of sulphur and oxygen. Gaseous properties of 
the new body, its effect on blue litmus pai>er, which oxygen and 
sulphur have not. Its composiiion is 50*00 parts of sulphur and 
50*00 parts of oxygon, ami it is called sulphur dioxide. Water 
di-solves nearly fifty times its volume of this gns, and tlicn turn* 
blue litmus strongly red and has an acid taste. 'I'he combination 
of the gas and water to form sulnhurous acid. Another com¬ 
pound of sulphur and oxygen can be made, in which the oame 
wei^t of «uli)hur is comWned with more oxygen. One hundred 
parts contain 40 of sulphur and fio of oxygen, and it is called 
sulphur irioxide. Sulphur trioxide has properties differing from 
the dioxide. If the dioxide and oxygen be mixed they do not 
combine, but if they are passed over hot platinum dense white 
fumes arc formed, which art the trioxide. Combination of the 
trioxide with water to form sulphuric acid (oil of vitriol). 

roll and flowers of sulphur and s^^eu 
of native sulphur, aUo iron pyrites and* other native gtuphidesL 
Bovver knm pinrheB and heat It in a tube held horuontolly over a 
lamp to show the sulphur bbtained from the pyrites* Show riw 
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of sulphur by hestiug flowm of sulphur in smull ipM. 
Host sulphur bn a piece of tin pUtetiU it catches fire, show the 
colour of the flame ahd ohserve the smell of burning sulchur. 
I^repare sulphur dioxide by heating copper turnings in Rulpnatic 
and show that it extinguishes flamej is very soluble in watery 
and that the water dissolving it becomes very acid, turning blue 
litmus red. Babble air through a strong button of sulphur 
dioxide, and then over platinised asbestos ; demonstrate that vrhen 
the platinised asbest^>s is hot dense white fumes are formed of the 
sulphur trioxide. Pour some sulphuric acid into ao or 30 times 
its volume of water and prove its acid taste, its action on litmus, 
and-its power of causing eftervescence if dropped on sodium car¬ 
bonate. Show that sulphuric acid is a colourless liquid, that bulk 
for bulk it is much heavier, more than 1} times, than water. 
Show by a thermometer or by immersing a test tube with spirit in 
it that a large amount of heat is evolved when this acid is poured 
into water. Pour some on sugar or shake it up with oil to show 
its action on organic bodies. 

Chlorine.— The gas obtained by the action of hydrochloric 
acid on the black oxide of manganese. So called on account of 
its colour. Its characteristic smell. Is 2} times heavier than 
sir and 35J limes heavier than hydrogen. Soluble in water. 
Many substances take Arc in chlorine gas, phosphorus, and 
form chlorides. Ignition of oil of turpentine m chlorine with 
separation of carbon and formation of hydrochloric acid. Bleach* 
ing power of chlorine. Bleaching-powder. 

Expenmemts .—Samples of common salt, rock-salt. Prepare 
chlorine from (x) mixture of common salt, black oxide of man¬ 
ganese and sulphuric acid ; (2) from mixture of black oxide of 
manganese and hydrochloric acid. Collect gas by downward 
displacement. Draw attention to its colour, and show that 
phosphorus spontaneously inflames in the gas to form chemical 
compound of phosphorus and chlorine. Show that oil of tur¬ 
pentine ignites spontaneously in chlorine. Show that sodium when 
strongly heated burns in chlorine and forms common salt. Show 
bleaciing action of chlorine by dipping moistened Turkey red 
in bottle Ailed with gas. Show similar action with solution 
of bleaching powder and acid. Show that chlorine is soluble in 
water and that the solution has characteristic smell and colour of 
the gas. 

ActOS.—Are bodies which have sour taste, turn blue litmus 
red, and liberate carbon dioxide when added to solution of sodium 
carbonate. Sulphuric acid has these properties. Its spcciflc 
gravity. Colourless when pure. Evolves heat on being mixed 
with water. There are two other common bodies which have 
strong acid properties like sulphuric acid, these are nitric acid 
and hydrochloric or muriatic acid j these are made of different 
constituents from sulphuric acid. All act on litmus, 8 cc. in sarhe 
way ; all can be neutralised by potash forming potassium sulphate, 
or nitrate, or chloride. The compound formed by the union of 
an acid and alkali is called a salt. All three acids arc colourless 
liquids, but, Imsidethe properties possessed by all acids, each acid 
has properties which belong to it alone. Nitric acid attacks most 
metals. Poured on copper the metal is dissolved and red fumes 
are formed. Hydrochloric acid does not dissolve copper, is not so 
heavy as sulphuric acid ; when mixed with manganese dioxide 
gives off a yellow irrespirable gas known as chlorine. 

Samples of both nitric and hydrochloric acid. 
Show that they have all the properties belonging to acids and that 
by neutralising them common salt and nitre can be made. Show 
the action of nitric acid on copper, tin foil, Ac. Show that it has 
no action on platinum or on gold. Copper placed in hydrochloric 
acid not attacked, but if mixed with mang.inese dioxide and 
warmed chlorine is given off. 

Alkalies. —Arc another class of bodies which turn red litmus 
blue ; have soapy taste and absorb carbon dioxide. If potash 
be added ^dually to sulphuric acid the properties of both Wlies 
gradually disappear, and at last a liquid Is obtained that has no 
action on litmus. The combination of acid and alkali and the 
body formation of sulphate of potash or potassium sulphate; sul¬ 
phate of soda or sulphate of ammonia can be formed in a similar 
manner. 

Mxpmimnis ,—Show that solutions of potash, soda, and 
ammonia turn reddened litmus blue, and that when a tube con¬ 
taining carbon dioxide is inverted in any of these solutimu the 
m is absorbed. The taste of these bodies is soapy not sour. 
Add gnulually to dilute sulphuric acid one of these nodies, and 
see tlmt the acid character of the dilute sulphuric acid disappears. 
Neutralise exactly sulphuric acid with potash, then ^aporate and 
cryatallise out the Mh fanned. 


AmiiCO^U.-^A ga* with 
wvUer. One 

This liquid has the pf the fiie, ^trii^ 

the strongest acids. Fmnatioa of Ot ^al 

ammoniac by ammonia with hydrochioric. aifi% 
chloride a white solid,soluble in water, with ap smeU ofawiuomtda. 
Ammonium chloride a volatUe body, The e^ect of boiUiqfasohi'^ 
tion of ammonium chloride with lime or potfi^iu Atopaonia la oom* 
posed of 82*3 parts of nitrogen and ^77 paHa of bydrogeiL Hie 
pungent odour of smelling salts is due to ammonia. Anhaial 
matters, such as horn, driim IMh, gUte, cheese, is^lass, heated 
so as to decompose these bodies, yield ammooia. Tne formation 
of ammonia in large quantities by heatp^ coal to make cc^ gas. 
Production of ammonia when ammal matters containing nitrogen 
putrify. 

Expififfimts ,—Prepare ammonia by treating ammonium chlo¬ 
ride with an equal weight of slaked hme and enough water to 
make the whole into a tbictc mud; and demonstrate Its smell, its 
action on red litmus, and its great solubiU^ in water. The gas 
passed into water, the increase of volume of the liquid. Its pro* 
perticai and their identity with th^ of the gas. Volatilitjr of 
ammonia shown by the liquid leaving no residue on evaporation. 
Show that ammonium chloride is fonned by neutratUing a solu*. 
tion of ammonia with hydrochloric acid, and is Obtained as a soUd 
on evaporation, and that on further heating it is volatilised. Heat 
coal in a coarse powder in a glass tube, and show that the liquid 
obtained is very alkaline. Show the formation of ammonia by 
the addition of i^tash and lime to a solution of ammonium chloride. 

Lime and Clay.— Limestone, marble, oyster-shells, chidk, 
all contain a metal known as calcium. The oxide of this metal 
known as lime. Lime and carbon dioxide are together present 
in limestone, marVde, shells, and chalk, When these are strongly 
heate<l, especially in a current of air, the carbon dioxide is evolved 
and the lime is left. Action of water on lime. Its use in making 
mortar. Lime slightly soluble in water. On blowing carbon 
dioxide into a clear solution of lime (lime-water), liquid becomes 
turbid, owing to combination of carbon dioxide and lime to form 
chalk. Same effect on breathing through lime-water. Other 
important salts of lime are gypsum or plaster of Paris (sulphate 
of Ume) and phosphate of lime, which exists largely in bone. 
Clay is a combination of a body called silica, which is the chief 
constituent of sand and flint, with the oxide of a metal known as 
aluminium, so called because it exists also in alum. Glass is a 
compound of silica with lime and an alkali, potash or soda. 
Varieties of clay; their use in manufacture of bricks and pots. 
The metal of clay (aluminium), a white body with a brilliant 
lustre, 2^ times heavier than water; may be rolled out into thin 
sheets and drawn into flne wire. Not oxidised in the air. 

Samples of limestone, marble, oyster i^hells. 
Show that these substances effervesce with dilute bydro^Oric 
acid, and that a gas carbon dioxide is evolved. Heat a piece of 
limestone or marble to redness in a fire, and show that after 
heating it no longer gives off carbon dioxide on treatment vrith 
an acid. Describe prf»cess of lime-burning. Properties of Ijme 
as dUtingui.shed from limestone. Show that a piece of menstened 
red litmus paper pressed (gainst limestone is not affected, but 
that when pressed against lime it is turned blue. Show slaking 
of lime ; draw attention to heat evolved. No such resoU on 
treating limestone with water. Show that Ume is soluble in 
water, whereas limestone is not. Add carbon dioxide to the 
solution of lime, and show that white powder is formed wbleh on 
treatment with acid evolves carbon ^oxide again. Kxplato that 
white powder thus formed is identical in chemical epauposhion 
with limestone, and hence that limestone is a compound of earboo 
dioxide and lime. Explain use of lime in making tnortar. 
Various samples of clay are used in manufacture of brick# und 
pot.s. Show plasticity of clay and exhibit one or two specioiens 
of ware before being baked. Show that a vessel of kneaded,or 
** puddled” clay will bold water. Explain chemical natiue of 
clay, and show specimens of silica and alamina. Show afun^nod 
demonstrate that alumina Is contained in it by heating ammenla 
alum. Show specimen of alnminium and explain thal thU meUl 
is contained in alumina and therefore in clay. 

Metals, iHTROoncToav.—About 70 different eteMuMy 
subjects known. Almost all the commem -elaQIMita 

For instance, iron, lead, copper^ xinc, mercOxy, 
are elements. AH combine With oxygen , to witn 

chlorine to form ohloridefi, and with tulpbitr to muplwMh 
of metallic 

aiul of oxideaand'ftididtidea ^ 
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^ tteiEEvy. Lend b It) times hettvier than water. 
On b^ bdMw^ br tilled into thin sheet or drawn into wire. 
Iilmti ^ tMfWratnre 633* F. Con be cast in a mould. Its com- 
bidat^Oil wton ^nid ^th oxygon. Formation of lead oxide. 

W** ewirely dMhrent properties from lead Removal 
or bin^gen wKm heated with carbon and the formation of 
metalHo Im. Fornurtion of red lead by heating the oxide. 
Solution of lead by nitric acid and the formation of lead nitrate. 
SotaUbn nf lead oxidtt by nitric acid and the formation of lead 
nlbhate. SlniUa^ to potassium nitrate this is to be termed “ a 
sah.” Its solution in water. Other salts of lead, chloride, 
sulphate. Formation irf sulphate and chloride of lead, their 
insolubility in water. Galena, or lead sulphide, one of the ores 
from which lead is obtained. 

Bxperfff$ftUh‘'^VitGii of lead to scrape and show it is then 
bright and has metallic’" appearance. Show by balance that 
compared with water^ it is bulk for bulk much heavier. Show 
the metal beaten out into thin sheet, also as wire. Melt lead in 
an iron spoon, and cast in a mould. Show formation of oxide 
by blowing air onto the melted metal. Contrast the properties 
of the oxide with those of the metal. Convert the oxide again 
into metal by strongly heating an intimate mixture of it and 
charcoal powder. Heat the oxide to show its further oxidation 
and the formation of red lead. Show the action of nitric acid 
on lead, al^ on lead oxide, and the formation of lead nitrate. 
Show this is “ salt/^ and prove that it is soluble in water. De¬ 
monstrate that the first is very slightly soluble, and the last 
almost insoluble In water. Show the formation of chloride and 
sulphate of lead by the addition of the respective acids to a 
solution of lead nitrate. Collect on filter the salts so formed, 
wash and dnr them. Show specimen of Galena (lead sulphide). 

Iron. —Not used in a pure condition, always obtained united 
with carbon. Three kinos of iron ; wrought iron, cast iron, and 
steel. Wrought iron the purest and used if the body is to be 
formed by hammering. Cast iron contains most carbon. Steel 
used for catting instruments j can be made into a magnet j can 
be “annealed." Solubility of all three forms of iron in sul¬ 
phuric, nitric, and in hydrochloric adds, and the formation of 
iron ^phate, nitmte, and chloride. Their solubility in water. 
MeUing point of iron is nt much higher temperature than that of 
lead. Comparison of the weight of iron with that of water. 
Its colour. The ready action of air on it. Formation of rust. 
Oitidation by heating. The action of steam on iron when red 
hot. ^ Oxide of iron heated with hydrogen or with carbon parts 
with its oxygen, and iron is left. Oxide of iron found in the 
earth. Hsematite. A carbonate of iron mixed with clay used 
as n source of iron. Heating the ore the iron is converted into 
oxide. Removal of the oxygen by heating it to a very high 
teiimratute with carbon. Formation of slag from clay and lime. 

—Specimens of the different kinds of iron, 
wrought iron, cost iron, and steel. Dissolve cast iron in hydro¬ 
chloric acid diluted with equal volume of water, show carbon 
which remains, filter and evaporate the liquid to show the chloride 
of iron formed. Heat iron wire by the blowpipe to show the 
high temperature required to fuse it. Iron acted on by air and 
mmsture to show its rusting. Heat iron oxide in a tube and pass 
hydrogen over it to show formation of water and metallic iron. 
Show specimens of iron ores, clay iron stone. Hieraatite 
magueric iron ore, and slag. 

CoppiMt.-.^Its colour. Does not rust in air at ordinary 
temperatures* Thin wire melts in flame of Ilunsen burner, 
Whiu heated in air becomes black, owing to formation of an 
poetde. Qidde Wted in hydrogen gas yields up its oxygen, water 
is formed, and the red-coloured copper is obtained. Action of 
on copper. With dilute nitric acid evolves a colourless gas, 
Whieh turns red In contact with the air, and the metal dissolves, 
forndikg a jgrcen solution of copper nitrate. Heated with sul- 
phude acid copper yields sulphur dioxide, the same gas which is 
fotmnd when sulphur bums in air or in oxygen. Substance 
fwmtd, when copper dissolved in sulphuric acid ts when crystal- 
ra»d TOitt ^er of a fine blue colour, known os copper sulphate j 
or Wue vitriol, Acfkm of vegetable acids on copper. Verdigris. ] 
©m of in sMoys. A penny composed of 95 parts of 1 

4 pnrb of titi, and t part of zinc. Bell metal and gun i 
«nd tin , 

Jipeclmwis of ctmper in bar, sheet, and 1 
^ Foto of metal. Heat piece of 

Bunsen burner. Show formation of 1 
Its otigin. Take black oiride of copp^ 


apd heat in hydrogen gas. Show tbit metal is again fonned and 
that water is pr^uc^. S^w action of nitric and sulphuric 
acids upon copper. Exhibit specimen of copper sulphate (Wue 
vitriol). Show that on placing a knife blade in a solution oi 
copper sulphate metallic copper is formed on the steel. Show 
sample of verdigris and explain how formed. Show various 
alloys of copper, bell-metal; brass, gun-metal, &c., a penny- 
piece. 

Mercurv. — A liquid metal, but if it be cooled to - 40P 
Fahrenheit it is solid. Its metallic appearance. Its weight; 
heaviest liquid known ; 13*6 times heavier than water. ^ Use in 
the barometer and thermometer. Does not rust or tarnish in the 
air at ordinary temperatures, oxidation if heated to about 600* F, 
in the air, and the formation of red mercuric oxide. Is readily 
attacked and dissolved by nitric acid. It dissolves many metals, 
—tin, lead, &c. j amalgams. Mercury in combination with 
sulphur, as cinnabar. Mercury can be obtained from any salt of 
mercury by heat, volatilization of mercury, and the condensation 
of the vapour. 

Experiments .—.Specimen of mercury. Show that to balance 
a given volume of mercury 13^ volumes of water are necessary. 
Boil a little mercury in a tube to show it vaporizes. Treat 
mercury with nitric acid and show its solution. Show that tin 
foil is dissolved by mercury, which becomes less fluid. Heat 
mercuric oxide in a tube and collect both the oxygen and the 
mercury. Heat mercuric chloride in tube sealed at one end with 
dry sodium Carbonate and show the metallic mercury condensed 
on the side of the tube. 

SoniUM. —Common salt contains a metal combined with 
chlorine known as sodium. 100 parts of common salt contain 
39*3 parts of Sodium and 607 parts of Chlorine. Carbonate of 
soda (washing soda) contains sodium. Sodium obtained on 
strongly heating carbonate of soda with charcoal. Sodium one 
of the lightest solids known. Swims on the surface of water 
and ilccomposes that liquid with evolution of hydrogen and 
formation of the alkali soda. Other properties of the metal 
sodium: its low fusibility and softness. Its tarnishing in air. 
Preservation of sodium from action of air by being kept in same 
liquid lighter than water and free from oxygen. 

Experiments. —Samples of common salt and rock salt; also 
washing soda and bicarbonate of soda. Recall experiment 
showing that chlorine is constituent of common salt. Snow that 
washing soda and sodium bicarbonate evolve carbon dioxide on 
treatment with an acid. Common salt a compound of chlorine 
with a metal called sodium ; bicarbonate of soda and washing 
soda compounds of carbon dioxide and sodium. Sodium con be 
made by strongly heating sodiu i\ carbonate with charcoal. Ex¬ 
hibit specimen of portions .sodium. Show that it can be cut with 
a knife, and that the so cut can be pressetl togeiher again. Ex¬ 
hibit metallic lustre of sodium ; show that it quickly tarnishes in 
the air. Show that sodium is lighter than water and decomposes 
that li(piid with evolution of gas (hydrogen). Collect hydrogen 
from water by thrusting small piece of sodium beneath test-tube 
filled with water and standing in basin of water. 

Carbon Compounds. —Large numbers of substances are met 
with in plants and animals which are not found in the earth. 
Most of these bodies contain carbon. The other elements united 
with the carbon are hydrogen, oxygen, nitrogen ; some bodies 
are composed of all these elements ; others of only two of them. 
Many of these bodies when heated leave black residue of carbon ; 
when this U more strongly heated it burns away. The great 
number of these carbon compounds, and the great difference in 
their properties. So ne are acids, vinegar (acetic acid), 
and tartaric acid. Some are salts, e.g , fats, tallow, butter. 
Some are neutral bodies, e.g, , sugar, starch, spirit, 

ExperUnent. —Show that on heating any ordinary vegetable or 
animal substance carbon is left behind. 

Acetic Acid.— One form of dilute acetic acid is known as 
vinegar. Formation of acetic acid when beer or wine exposed 
to the air becomes sour. The spirit Resent combines with 
oxygen of the air and forms acetic acid. The presence of a kind 
of mngus called mycoderma aceti necessary to cause this oxida¬ 
tion. Large amount of vinegar is made from poor kinds of wine 
and beer. Action of vinegar on blue litmus, and on sodium 
carbonate. Vinegar is also made by heating wood in a retort; 
a great many bodies distil over, among them acetic acid. The 
pure acid has vety nungent smelt, aim has all the properties 
which ate chatactenstii^ of the acids, Boils at J46 F. Pls- 
solves in water* It is composed of carbon, hydrogen, and oiQ^gen 
in the proportion of 40*0 parts of cirbon, 67 parts of hydrogen, 
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Olid pons of ox)rgen. It U ficiUnili$ed by ftlkaliee like »ul- 
pbnxic ackL Iron put into it is slowly dissolve, hydrogen being 
^v«XL od. Oxide of lead dissolves in it, forming a salt, and if 
me dear Bolution be evapomtcd a white crystalline l>ody called 
of lead" is formed, which is lead acetate. The vinegar 
smeu belongs only to the acid, not to the salts. Sodium acetate 
has no smell; add to it sulphuric acid and warm, when the smell 
Shows the acid has be^n liberated and that it is volatile. 

that vinegar has the properties of an 
acid, and that a salt is formed on neutralising it. Show a 
specimen of the commercial acetic acid, and point out its colour¬ 
less appearance and strong smell and acid reaction. Show that 
iron is acted on anti dissolved by acetic acid. Make sugar of 
lend by dissolving lead oxide in acetic acid, and crystallise out 
the salt. Point out disappearance of the pungent odour of the 
acid on neutralisation by potash or sotia. Demonstrate the 
liberation of the acid as indieited by the odour on addition of 
sulphuric acid to sodium acetate, and show that it can be 
.'.eparated from the liquid by distillation. 

Tartakic Acid. —Occurs in many fruits ; especially in 
grapes. Is obtained from "argol," an impure potassium salt of 
tartaric acid, deposited when grape juice ferments, 'lartaric 
acid is a crystalline solid, and dissolves easily in water. Has no 
smell. Is composed of carbon, hydtogen, ami oxygen, the 
same elements as arc in acetic acid but in ditferent proportions, 
viz. ; 32 o parts of carbon, 4 o parts of hydrogen, and 64 o parts 
of oxygen. Its action on sodium carf>onale. Effervescing 
draughts; seidlitz powdeis. Tartiates. 

Bxp^rinunts. — Specimen of arct»l and of crystals of tartaric 
acid. Show solubility of the soliu acid in water, and that the 
solution has acid prufierties and wiihout odour. Demonstrate 
the presence of carbon in the acid by ignition 

Fat andOid.s.—A re neutral bodies made up of an acid and 
a base, the base in all cases is glycerine, the acid varies in 
different oils and faU. They are all insoluble in water. Oils 
are liquid ; fats are solid. Many of the oils are obtained from 
vegetables, either from the seed or fruit. Most of the fats arc 
from animals. Melting of tallow (fat of the ox, sheep, &c.) 
put in boiling water. Its non-solution in water. Its lightness 
as compared with water. If a solution of caustic potash be 
added, and the solution of the liquid boiled, the fat disappears 
and the liquid becomes slightly milky, and nearly the whole 
dissolves. Combination of the fwtash with the acid (stearic) of 
the tallow and formation of potassium slcaiate, Previously the 
stearic acid was combined with glycerine. To the solnlion of 
potassium stearate hydrochloiic acid is added. The potash is 
again sefiarated from the stearic acid, and the stearic acid, 
as it cannot dissolve in water, separates out. Stearic acid dis¬ 
solves in alcohol and in ether and separates out in crystals. 
Used in making candles, and is better tlmn taliovv because it 
melis at a higher temperature. Tallow distilled with steam of 
temperature 600“ K. (high pressure steam) separates into stearic 
acid and glycerine, and when cold these bodies remain separate. 
All oils and fats are decomposed by poUsli in the same way as 
tallow. 

Expcnmtn 's ^—Tic bccf or mutton fat up in muslin bag, and 
melt to separate the fat from membranous matter Show that 
fat is insohible in water, that it floats on water, and melts at n 
temperature below boiling water. .Show that oil has very similar 
properties to melted fat. Foil oil or fat wdth caustic potash. 
Prepare a solution of poiassiinn stearate, and precipitate stearic 
acid from it by the addition of hydrochloric acid. Show the 
solubility of the acid in alcohol and ether, and the insolubility 
of the lime salt of stearic acid* 

GlyCKRINC. —A thick colourless liquid with a sweet taste* 
Dissolves readily in water. When quite pure becomes solid 
at a low temperature. If heated alone it is destroyed, but if 
hcateti with water in a retort it distils over with the steam. 
Heated with acids it combines with them, and bodies similar to 
fats RFC formed. 

Exptriment. —bj'iecimen of glycerine. I 3 emonstrate its solu¬ 
bility in water anct its sweet taste. 

SOAf.—By boiling fat with caustic soda sodium stearate is 
formed. On adding salt to the liquid the sodium stearate, which 
is soap, separates out and solidifies on the surface of the liquid. 
Soft soap is potassium stearate. Action of soap in washing. 
Action of soap on Hard and on soft waters. 

Experimint, —Shake distilled Water up in bottle with soap. 
Show aotioa of solution of salts and acids on the solution. And 
foap solution to distilled water, also to common wuter, and 


explain the difference of aci^. Shbtv the qf 

aod in soap by adding hydrochloric add to a^soluMoh of 

SuoAH. ^Exists in many Is obtaidod iKont sugoir*' , 

tabe ; also from beetroot* The juice of these yields thb 
sufi^r. When pure it is white, cryatallLnea sweet, and eaty 
in water. Sugar caody^ If heated very UttM water 
to 365** F., on cooling it is no longer crystalline and is barley 
sugar." Does not combine With acids, buf even a very 
acid boiled for a long time With a solution of sugar changes it 
to another kind of sugar. Comp<»itian df cane sugar. The 
several diflerenl kinds of sugar, the solid part m honey is 
a sugar which differs from tl>e sugar in the sugar-cane ; the same 
found in all sweet fruits and is c^led gmpe-sugar. Grape-sugar 
not so sweet nor so soluble as cane-sugar. 

Experinunt .—Specimens of ordinary white and brown s^ar; 
also sugar candy and barley sugar* Show its great solubility in 
water ; aho that its solution is neutral. Heat ii ,and point out 
the peculiar orlour it gives OLit, and that on further continuing 
the heat it leaves a residue of carbon. Wash h mey with spirit, 
and show the residue is sugar,,but that it is not sweet as ordinary 
sugar, and not so soluble. 

Starch.— A neutral subjitance, composed of carbon, hydrogen, 
and oxygen. Composition. Peculiar structure ; not crysudliiMs. 

Is found in all parts of a plant. Is obtained from wheat, rice, 
potatoes, arrowroot, &c. Starch in its ordinary condition in¬ 
soluble in water. When storch powder is boiled with water, the 
membrane of starch cells bursts, and the starch is partially dis¬ 
solved. Strong solutions form a jelly when cold. U«ed for 
stiffening linen. Starch recognised by its forming a blue com¬ 
pound with iodine. Undergoes no cliange in the air at ordinary 
temperatures ; if heated to about 3C0* F. it becomes slightly dis¬ 
coloured and is changed into a soluble body, knoan as British 
gum (dextrin). If small amount of nitric or hydrochloric acid 
be added to the starch tliis change is more ran id. Extract of 
malt also changes starch into soluble compounds. Starch as a 
food. 

Experimmt ,—Specimen (of starch), point out its ]3eculiar 
structure and absence of crystalline form. Denmnslrate that it 
does not dissolve in cold water, but on boiling some does dU- 
Kolve. Show that starch both solid and in solution gives a blue 
colour when iodine is added to it. Moisten starch with very 
dilute hydrochloric acid, and heat *0 convert it into a gum, 
which is thus soluble in water. 

Gluten. —If flour is tied up in a calico bag and well kneaded 
in a basin of water, the water becomes milky, and on standing 
starch Sr in Is to the bottom. All the starch in the flour can thua 
be removed, and then a sticky substance remains in the bag 
called gluten. About 70 per cent, of flour is starch and lO per 
cent, is gluten. Gluten contains nitrogen, starch does not. These 
bodies represent two most important constitueaU of food. 
The gluten exposed to the air soon decomposes and smelb very 
disagreeably (putriftes). 

Experiment ,—Tie some flour up in a piece of calico and knecttl 
it for some time in a vessel of water ; the starch comes through, 
and will settle to the bottom of the vessel, and can be collected 
and examined ; the gluten remains in the bag. 

SrJRiT.—Alcohol, spirits of wine. A colourless, light liquid. 
Neutral to test papers. Has pleasant odour, boils at 173* F* 
Burns with a flame, which gives very little light, without leaving 
any black rti.kluc of carbon. A Urge number of different 
bodies dissolve in it. It is the intoxicating principle in wfnCs 
and spirits. In beer there is J to 5 per cent, of aloOhol. In 
light wines about 8 per cent. In spirits 60 to 75 per cent. The 
different flavours of wines and spirits depend on very small 
quantities of other bodies present, Alcohol dissolves in water, 
giving out heat. 

“ IToof .spirit" contains $0 76 parts of water, and 49'24 parts 
of alcohol. If more water be present the spirit will not S et fe- e 
to gunpowder when burning, Adcohol obtained from grape 
sugar. Feni.entation grape sugar converted into alcohol and 
carbon dioxide by presence of some ferment whkh exisU in 
yeast. Cane sugar on the acldiiion of yeast is ffset oQSvetted 
into grape sttgar, then into alcohol and carbon dioxide* Use -Of 
yeast in brewing. Not neCesf>ary for making wine, thme is 
already a ferment in expressed jttice of gri^. 

^Show it U neutral liquid dUlolviiig V 
that it burns with tieaily cdouriess ffamer W leftviteio 
of carbon. Show lhat It eon be medp 40 ball nt Mw 
temperature than water by pUdaig U hot WwUr^' 

beer and oolleet the mcblKd 0ind water wlu^ codMO 



tiM to this. AUow it to stand some boursi and distil 

SbOM[ that this is much stronfferi catches fire readily^ 
a^ ttei(Stes homing* Make a solution of common sugar m 
^ i Ad4 *tnd fit a cork with a bent tube to the 

na 4 l* 1 L^ th^ tUDfi dip into lime water. Place it in a warm 
acid afttt some days show that spirit has been formed in 
the by distilliag the liquid and collecting the porfion 

timing over first 

Alp the substances and experiments mentioned above are to 
he lihown to the class. This does not preclude such other ex- 
pefimettts and illustrations as may suggest themselves to the 
teacher. 

NOTES 

We trust that It is not in the least likely that the proposal 

From a Correspondent” in Saturday’s Times to remove the 
Science Museum to make way for a permanent Colonial Museum 
will receive serious attention in any inlluential quarter. For this 
jiroposal really involves the monstrous step of shunting col¬ 
lections which have been brought together with so mucli trouble 
and at so much expense. Their value was recognised by the 
Duke of Devonshire's Commission. As to the Colonial M useiim 
we shall be in a better position to express an opinion upon it 
when its nature and objects are further developed. We wish in 
no way to disparage it; but there is room for it elsewhere. 
Why abould it» founders try to build it on the rums of an evisting 
and valuable collection ? 

The thirty-fifth meeting of the American Associ;iti<m for the 
Advancement of Science will be held at Buffalo, fiom Wodnc-»- 
day, August until Tuesday evening, August 24, 18S6. For 
the third time> at intervals of ten years eacli, the Assotdaiion 
has accepted an invitation to hold a meeting in lUUTjilo. The 
Local Committee intend to make the mepiing n gieni success ,* 
and meml)era who were at the meeting of 1876 n^pd «>nly t<» 
recAll it in order to form an idea of what the coming /nccting 
promises to be. The facilities which the city offers aie all 
that can be desired, both in regard to ixn-jm** for the several 
Sections and in hotel accommodation, while the health and 
comfort of the city in the month of August are well known. 
The beadquarters of the Association will be at the High School, 
and all (he offices and meeting-rooms will be in that building or 
in one of the schoolhonses near by. The hotel headquarters 
will be At the Genesee House. A special circular in relation to 
railroads, hotels, and other matters, has been issued by the Local 
Committee. Arrangements for cxc\trsions and receptions will be 
annouheed by the Local Committee. The officers of Sections 
D and H have issued special circulars relating to the meeting, 
which can be had by addressing the respective secretaries. 
Special information relating to any of the Sections will be fur- ! 
nishttd by their officers. In Section E special attention will bt; 
given to the problems connected with the Niagara Falls and its 
gorge. 


M. Janssen is continuing, at Meudon, hia researches on the 
influence of gases on the rays of the spectrum. He is bttilding 
tubes, which can be loaded with 1000 atmospheres ofhydrogent 
oxygen, or carbonic acid. In this lost case the real density of the 
gas will be superior to the density of water. The filling of the 
tubes to these high pressures is not directly obtained by pres¬ 
sure ; they are loaded by a sort of step*by-stcp or cascade 
process. This is a very long affair. After the filling of 
these tubes some time must be allowed for the settling 
down of the dust which has been raised by compression. As 
long as the cloud of minute particles is floating, the colour 
of the light traversing longitudinally the tubes is hlood-red. 
This effect can be shown with a far lessened pressure. 

Mr. J. M. lloRsBURfiH has been appointed Secretary of 
Hniwrsity College, London, to enter upon his duties on 
October I. 

During the Inst ten years M. Marcel Deprez has been 
engaged in experiments connected with the transmission of force 
by means of electricity. The Rothschilds some time since pro¬ 
vided him with an unlimited credit to prosecute his researches 
at CTeil, under the inspection of a comtnission of thirty-eight 
men of science. On Friday the commission met to hear a report 
on the irsiiUs at present obtained, drawn up at their request 
by M. Maurice Lt:vy. This report was unanimously approved. 

I It appears from it that we can now, with only one generator and 
' only one receiver, tran.-^port to a distance of ab>ut 35 miles a 
I foice capable of being used for industrial purposes of 52-horse 
power, with a yield of 45 per cent., without exceeding a current 
of 10 amperes. When the amount of force absorbed by the 
apiiaratus used to fficiliutc the recent experiment, but not 
' required in the applications to Industrial ])urp.')SCs, is added, the 
yield will be nearly 50 per cent. The commission certifies that 
' the machines now work regularly and continuously. The maxi¬ 
mum electromotive force is 6290 volts. Before the construction 
' of the Marcel Depre/ a)iparatus the maximum force did not 
' exceed 2000 volts. The rcjiort stales that this high tension does 
not give rise to any danger, and that no accident has occurred 
during the past six months. The commission is of opinion that the 
' trnnsmitting wire may be left uncovered on poles provided it be 
, placed beyond the reach of the liand. it estimates at nearly 
' 5000/. the probable co^t of the transmission of 50-horse power 
rounil a circular line of about 70 miles. This price wt>uld» how- 
I ever, be much diminished if the machines were frequently con- 
structctl. The commissifUt, in the name fif science and industry, 
i warmly congr.it id a ted M. Deprezon the admirable results which 
j he had obtained, and expressed thanks to the Rothschilds for 
thegcncriius aid extended lo the undertaking- 

Tml eighth congress of the French Geographical Societies 
will meet at Nantes on the 4th proximo, and will continue until 
the 9th- 


We have only just received the Froceedifo^s of the American 
Aavxdation ibr the Advancement of Science at the I’hiladelphia 
meetix^ of The volume is particularly well printed and 

fully lUaatrated, 

TH'B rnatitutfoU of Naval Architects is holding a summer 
meeting At Lrivet|>ool this week. 

The recent elections have done nothing to alter the compara- 
tiwrfy ilttnall l>ttt distinguished hand of men of science in the Ilotfse 
Sir John Lubbock retains his seat for l.ondon 
Uni Verity, The electors of South Manchester have remained 
to Sir Henry Hoseoe, and those of South Leeds to Sir 
Lyon Stwy^Maafeelync returns from North Wilt- 

Reod< after one of the principal contests 

of firbih Cardiff, 


It is stated that Baron dc Miklouho-Maclay U now busy 
I gelling printed ai Si. Petersburg, by command of the Czar, the 
result of his scientific researches in New Guinea from 1870 to 
1883. 

A CONFERENCE WAS held by the Naiionnl Fish Culture 
Association on Monday last at the Colonial and Indian Exhibi¬ 
tion. Sir Albert K. Rollit, M.P., presided. The chairman, in 
delivering the presidential address, stated that the Association 
had made a great impression upon the public as to the necessity 
for remedial, protective, and other measures in the interest of our 
fishing industries and population. The Association was daii% 
work which many other nations and colonies thought it expedient 
and economical to do upon a much larger and more expensive 
scale. He therefore thought the public ought to support it 
Bberally in order to enable it to cany out the work which could 
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not be left undone without serious danger to one of the greatest 
Indojtttrks of this country. Oldham Chambers then read a 
paper upon '*Carp Culture/* which was followed by the Rey* 

J. Steward with a paper upon “ Marine Temperatures and 
their Inftuenoe upon Fishes/' and Mr. Willis-Bund with a paper 
upon ** The Influence of the Weather upon the Migration of | 
Fish/' After the several papers had been fully discussed, the I 
proceedings terminate(| with a vote of thanks to the chairman 
for presiding. i 

In a recent article the Ceylon Observer refers to the power of the j 
ooco-nut palm to conduct lightning. Sir Emerson Tennentlong | 
ago pointed out that this tree acts as a conductor in protecting j 
houses from lightning, and in one instance 500 palms were struck ; 
in a single plantation during a succession of thunderstorms in 
April 1859. But the trees themselves suffer terribly in the pro¬ 
cess, for however slightly they may be touched by the electric 
fluid, they die. Sometimes only the edges of the branches are | 
singed, at others a few leaves turned brown alone show where j 
the tree was touched, ycl however slight the apparent effect, in ' 
course of time the tree withers gradually and dies. In conclu¬ 
sion the journal quoted inquires why it is that coco-nut palms 
which have merely had their external parts, their foliage, 
almost imperceptibly singed should be as much doomed to death 
as those which have had their vital parts permeated by the light¬ 
ning, the fatal result being only protracted in the one case, while 
it is instantaneous in the other. | 

At Nottingham the University College, Technical Schools, 
and a Museum are under the same committee os the Free 
Library ; and from the not very carefully edited Report of that 
committee the convenience of combination is further shown by 
special classes being opened at the first of them for elementary 
school teachers, while the expense is defrayed by the School 
Boatvl. The Technical Schools, whose evening class students 
we trust will far exceed in number the regular daily pupils, are 
largely supported by voluntary contributions from the Drapers' 
Company ; so natural and appropriate a use to put such money 
to, that it is to be hoped that the reforming spirit of the age will 
lead to the same commendable action voluntarily on the part of 
all sucli old trade guilds. As might easily have been foreseen, 
commercial clas-^es held during the working hours of all those 
who feit their need have failed ; just like the free library at the 
Guildhall, Xxindon, so discreetly opened at first from ten till four 
—-just the hours when the pressure of business was greatest upon 
every one to whom it could be of any use I An experience of 
the Nottingham Committee seems to be that the highest working 
power of their money may be obtained by opening district 
branches, modestly termed reading rooms, yet each the germ of 
a branch library ; and also that the most economical size for a 
free library, as far as supplying literature to the working classes 
is concerned, is from three to four thousand volumes ; their 
libraries of that size having a greater circulation in proportion 
than either the larger or the smaller ones. 

We have received the first number of a new technical journal 
named Mustries^ published in Manchester. As its name 
implies it is the intention of the publishers that it shall cover all 
the ground of the manifold manufactures of the country, and 
include the dissemination of technical education in its widest and 
most useful form. A new departure is taken in technical 
journalism, inasmuch as the publishers propose to offer a scries 
of substantial rewards to those of their readers who may bring 
forward some new and useful advance in practical science. 
These awards will be granted on certain conditions being ful¬ 
filled, and will be made by the editors, assisted by two or more 
gentlemen eminent in the particular science. As a commence¬ 
ment it is the intention to arrange rewards in each of the follow^ 
ing subjects, vis. engineering, electricity, and cbemlsbry. In 


order to increase of the 

cessful leader desire U* a patent 

for the invention pt prqcese* which Will be ^iveseotea to 
successful reader before the invention ia describe^ b the 
and further, if a model h neoessaiy, this «)to wilt he odM, to 
the reward. This iaducemelit ought to odd con^|erahly to the 
subscribers' list, and ensure the success, of the |Miper^at the eehto 
time U will without doubt increase, the, pumber of workfto 
and probably add to the already large list of inTentlposi T^ 
paper is nicely printed, and the woodcuts ore well executed* 
We find on illustrated Patent record at the end of the journal^ 
and arrangements are to be made so as to include the more 
important American and German Patent Specifications* Journals 
of this class add greatly tp the general advancement of technical 
education, and we wish the new venture every success in its 
youth and a strong and sturdy future. 

A Moscow journal states that it h contemplated establtaihing 
a university for women in that city, founded on private capltat. 
It is to have three faculties—a mathematical, t natural history 
one (with medicinal studies), and a philological. Doubt is, 
however, expressed whether the Government wlU sanction the 
scheme. 

From several parts of Western Norway complaints ore being 
received of the great destruction of fir and spruce cones by a 
little unknown insect. 

From the report of the Swedish Academy of Sctences fbr lost 
year, it appears that the National Museum—which is under the 
authority of the Academy—succeeded in acquiring some splendid 
specimens of iO|)azesfrom Brazil, containing fluids on which expe¬ 
riments ore now in progress in the Academy's chemical laboratory. 
Some specimens of argyrodite, containing the new element ger* 
manium, were also acquired, with which Profs, Nilsson and 
Petterson have been experimenting. The museum for lower 
invertebrates acquired from Lieut. Sandberg a very valuable 
collection of lower marine animals from the shores of Northern 
Russia, collected by this gentleman during his extensive joarneye 
in these parts. At the Academy's biological station on the 
coast of the province of Bohus, aquaria were kept In perfect 
working order from June tili October. The station was visited 
by many savants for zoological studies. Through Dr. Carlson's 
researches on the former existence in Sweden of Trapa na/aitx, 
the National Museum has become possessed of more than a 
thousand sub-fo?sil trapa fruits from Southern Sweden* la 
addition to the sums granted by the Government towards ftcien- 
tific researches on the recommendation of the Academy (p, 301 ), 
several others were made out of the funds administrated by that 
institution. Among them are the interest on the large stim left 
by the late Dr. Regwell for zoological studies, distributed for 
the first time; a sum of 250/. to Dr. S. Arrhenius for toe 
study of the galvanic conductive force of electrolytes, and thrif 
relation to physics, at certain institutions in Russia, Germany, 
and Holland, Prof. Agardh was awarded the yearly Letteist^ 
prize for his celebrated work ♦‘Fresh contributions to the 
Systematic of the Alge/' The Lettersted fund for scientific 
research amounted at the end of the year to 30,000/, A immbss' 
of smaller sums were also granted by the Academy towarfii 
researches on a variety of scientific subjects. 

Mr. Otis T. Moson sends us a reprint of his valuable 
on the progress of anthropology in 1865, whifdi was 
embodied in the Smithsonian report for that year, Koce anitljli^ 
pology is utod in a very wide sense, giving scope vottuirlM op 
comparative psychology# biology, archstotogy^ 
well as to the more ok^ely-connectod 
special ethnology* Some of toe more Importoat iteejtiit f 
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ott noticed in fiti^t^rof less detail, 

and tllwfr >> htjftHtftded in itople Bibliography of Anthro- 
pok^> iihh:b M omaged in alphAbetkil order, and 

i^iU ittoet aieful for pnrpoaei of general refers 

eooe. ft fndtiidcltt not only independent works and memoirs, 
Irat alio ^eei^' papers bearing on the subject, which have been 
conttibnted it* the specified period to various English, American, 
Ereb^, German, ahd other scientific journals. Amongst the 
essays nK?rt IhUy noriced are M. Gabriel de Mortillet's work on 
** The Pteentsot of Man,’^ advancing the theory that the flints of 
Thenay wete the workmanship, not of man as fully developed, 
bat of hii Immediate predecessor, the anthropopi thecas; Dr. 
Lfssaher’s paper on human craniology, introducing the sagittal 
suture as a new element in obtaining anthropological measure¬ 
ments ; Dr. Hermann Welcker^s treatise on the capacity of the 
cranium in connection with the three diameters, with classifica¬ 
tions of races according to their skull capacity ; Dr. Topinard's 
masterly work on general anthropology, from which copious 
extracts are made; Dr. Otto Stoll’s contribution to the com¬ 
parative philology of Central America, embodying a scientific 
classification of the eighteen languages still current in Guate¬ 
mala, Here the Maya family is specially dealt with and divided 
into four distinct groups: Tsental (Chendal), Pokonchi, Quiche^, 
and Marne. It U incidentally mentioned that iit 1885 the 
Woman’s Anthropological Society was organised in Washington 
under the presidentship of Mrs. Tilly Stevenson. The object of 
thU association is stated to be “ to conduct investigations to 
which the avenues are especially open to women, and to en¬ 
courage the sex in the prosecution of scientific work.’* 

Ths catalogue of the Library of the Chemical Society, 
arranged according to subjects with indexes containing authors’ 
names and subjects, will he useful to chemists. 

Vou I. of ** Studies from the Biological Laboratories of the 
Owens College ” (Manchester:* Cornish) is mainly a reprint of 
papers that have appeared in various journals. 

Wb have received the last (19th) Report of the Peabody In¬ 
stitute of Baltimore. There is no marked advance over past 
years in any department, but all have been prosperous and the 
remits attained have been satisfactory. The attendance at the 
courses of lectures was exceptionally large, but the use of the 
library has been simewhat reduced owing to the opening of 
another free public library in Baltimore, Amongst the lectures 
during the year were courses on Arctic Explorations and Life in 
the Arctic Regions, on Mexico, Ancient and Modern, on the 
Mound Builders of Ohio, and on the Poetry of Scictice, 

Mb. C. G. KocKWOOP, jun., of Princeton, N.J., writes that 
the shook of earthquake at Sandy Hook, New York, of June ii, 
noticed hi Nature of June 17 (p. 153) U an error. The trem -r 
which was felt in that vicinity at the time stated, and which was 
at first reported as an earthquake, was afterwards traced to the 
firing of heavy guns on board the U.S.S. ywMwra, at that lime 
Rpjwoaching Sandy Hook. 

Thr additions to the Zoological Society's Gardens during the 
past wRek Include a White-handed Capuchin {Mm 
from Brazil, presented by Madam Sangiorgi; a Levaillani’s 
Cynictis d), five Suricates {SuncMa 

d d 9 9 9}, two Triangular Spotted Pigeons {Coiumba 
^hee Vinaceoiu Turtle Doves ( J'uriur vina£ms)^ two 
C^pe Tnidle Doves (7^v/jur capia^la) from South Africa, pre- 
by lift. R. A, Fairclough; two Red Foxes {Cafth 
JkiimJf 4 9) fb>tn Korth Ameiica, presented by Messrs. Eason, 
Web^^ Atnf Co,; a Moeked Paradoxure {/hrat/oxHt m /arvatus) 
Nm jpreikmted by Mr. J. Orange; five Forster’s 

from the Fal kland Islands, pre- 
% Owl 


British, presented by Master C. O. Gregory; five Common 
Toads {Bufo vulgoris\ from the South of France, presented by 
Mrs, F. Walker; a King Vulture paf^) from Brazil, 

deposited ; three Lions (///w /tv d 9 9 ) from Africa, a Grey 
Squirrel (Sciunn a Mink {Puiorim vh^n), three Hud¬ 

son’s Bay Squirrels {Sciurus hudsonius), a Virginian Eagle Owl 
{Bubo vtr^nianus) from North America, purchased ; two Mule 
Deer {Cariacus macroUs <5 d), bom in the Gardens, 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 AUGUST 1-7 

ft^OR the reckoning of time the civil day, commencing at 
' ^ Greenwich mean midnight, counting the hours on to 94, 
is here employed.) 

At Grtenwick on August i 

Sun rises, 4h. 26m. ; souths, I2h. 6m. 4 9$.; sets, i9h. 46m. ; 
deck on meridian, 17“ 59' N. i Sidereal Time at Sunset, 
i6h, 27m. 

Moon (one day after New) rises, sh. 59m. ; souths, I3h. 19m,; 
sets, 2oh. a6m.; deck on meridian, ii" 23' N. 


Planet 

Riseti 
h. m, 

Souths 
h. m. 

Sets 
h. m. 

Dect. on meridian 

Mercury 

... 6 43 . 

. 13 26 

20 9 

7 52 N. 

Venus ... 

... I 45 . 

‘ 9 54 

. 18 3 

... 22 29 N. 

Mars ... 

.. 10 55 . 

. 16 23 . 

. 21 51 

7 0 S. 

Jupiter .. 

.. 9 27 . 

‘ »5 3 “ 

■ 21 35 

... 0 5 N. 

Saturn... 

... 2 21 . 

. 10 28 

■ >8 35 

... 22 10 N, 


Occultations of Stars by the Moon (visible at Greenwich) 


Aug. 


Star 


Mag. Disap. 


Reap. 


5 ... 95 Virginis 
5 ... 94 Virginis 
h. 

IS ... 


Aug. 

I 


angles tram ver- 
UH to right for 
inverted image 

h. m. h. m. ,, (, 

... 6 ... 21 54 ... 22 53 ... 108 297 
... 6 ... 22 3 near approach 202 — 

Mercury stationary. 

Variable Stars 


Star 


R.A. 

Dect 







U Cephei ... 

b. 

m. 

0 





h. 

in. 


. 0 

52*2 . 

. 81 

16 

N. . 

. Aug. 

2, 

22 

30 

M 

A Taurl 

. 3 

54’4 ■ 

. 12 

10 

N. . 

»» 

3 i 

22 

12 

m 

U Monocerotis 

‘ 7 

25-4 ■ 

• 9 

32 

S. . 

• »» 

6i 



M 

S Virginis ... 

• 

27 0 . 

. 6 

37 

s. . 


I, 



m 

V CoronsB ... 

. 15 

45-5 • 

• 39 

55 

N. . 

• *1 

5 i 



M 

U Ophiuchi... 

• 17 

10-8 . 

I 

20 

N. . 

• ft 

2, 

0 

38 

m 

R Scuti 

. 18 

41'4 ■ 

• 5 

50 

S. . 

• II 

ii 


M 

V Aquilae ... 

• 19 

46*7 ■ 

. 0 

43 

N. . 

II 

5 i 

21 

30 

m 

8 Cephei 

. 22 

24‘9 • 

• 57 

50 

N, . 

tf 

4 i 

0 

0 

m 


M aignihes maximum ; m minimum. 

Meteor Showers 

Showers have been observed at this season from the following 
radiants:—The (I.), from R. A, 8", Deck 36** N. ; 

from Camelopardus, R.A. I2% Deck 70^ N. ; near rj Persei(the 
Perseids), K.A. 45“, Deck 56" N. ; near?; Herculis, K. A. 254", 
Deck 37“ N. ; near A Aquarii, R.A. 342*’, Decl. </ S. ; from 
Lucerta, K.A. 342'*, Deck 40“ N. ; and one near Fomalhaut, 
R.A, 342 % Deck 34“ S. 

Stars with Remarkable Spectra 


Nxmi: of Star 

R.A. iS86'o 
tu m. s. 

Decl. 1886’0 

Type of 
spectrum 

D.M. + 44“ 3877 ■ 

.. 21 

3* 42 .. 

• 44 5> '9N. .. 

HI. 

249rt Schjellerup , 

.. 21 

37 13 

. 34 59 4 N. .. 

IV. 

^ Cephei. 

.. 21 

40 1 .. 

. 58 15-4 N. .. 

in. 

254 Schjellerup 

.. 21 

40 4* -• 

* 44 4 S. .. 

111. 

258 Schjellerup 

.. 21 

59 * 

, 47 47'8 N. .. 

HI. 

18 Cephei.. 

.. 22 

0 26 

. 64 33-8 N. .. 

in. 

D.M. -h 56*2821 .. 

. 22 

34 « • 

. 56 14'4 N. .. 

in. 

$ Kegasi. 

.. 22 

58 14 

. 47 47-8 N. .. 

lU. 


THE VOLCANIC ERUPTION IN NEW 
ZEALAND 

pURTHER details have been received of the volcanic crup- 
^ tion in the Hot Lake district of New Zealand, which has 
been the scene of a terrible and unexpected catastrophe which 










o;»»irred earl/ on tlia morning of June lo. At Ohrnemutu, on 
Lake Rotorua, the earth beghn to tremble at midnight. At ten 
minntes past u a.m. there was a heavy quake and a load roaring 
l^ise which startled the inhabitants and caused them to 
TFom their houses. From this point it could be seen that Mount 
Tarawera, about fourteen miles distant, had suddenly become 
an active volcano, belching out fire and lava to a great height. 
At 4 a<m. a dense mass of ashes poured down, accompanied by 
sufTocating smelK, A large black cloud, which extended in a 
line from Mount Ttirawera to the Pairoa Mountains, was filled 
with flame nnd electricity. The thunder-like roar from the 
crater, the sulphurous smells and constant quaking of the earth, 
caused many of the inhabitants to leave their homes and proceed 
to Taurnnga, a distant township on the east coast. At 8 a.m. 
the aspect of affairs was ns bad as it was all night, and hundreds 
of boiling springs had broken out around Lake Rotorua. At ii 
a.m. the eruptions were going on continuously, and all the country 
down to 1'auranga was in total darkness, with thick clouds of 
dust and sulphurous fumes in the air. At one o'clock the dark¬ 
ness had all cleared away and the principal centres of eruption 
hnd subsided. 

At Lake Taupo, about forty miles to the south of Tnrawera, 
the spectacle presented was most extraordinar)’. At 2 a.m. the 
outbreak was heralded by terrific reports, which resembled the 
roar of artillery, while a pillar of flame shooting hundreds of 
feet into the air was observed in the locality of the eruption. A 
great black cloud hung over this pillar, whilst flashes of elec¬ 
tricity sh;»t out from ihe cloud in every direction, shedding an 
unearthly bluish light. Loud reports, accompanied by heavy 
i9hocksof earthquake, followed in quick succession, and kept on 
until six o’clock, when the daylight and clouds of ashes rendered 
the invisible. 

At Tauranga, forty-seven miles distant to the north-cast, loud 
reports of heavy earthquakes began at 2.15 a.m., and very severe 
shocks were experienced at 3 a.m., while in the direction of the 
outbreak the country wa.s illuuainRtcd for hours with flames and 
lightning. In the neighbourhood of Makctu, fifty miles to the 
east of the principal centre of eruption, atmospheric disturbances 
-caused daraness till 10 a.m., and the shocks of earthquake 
were accompanied with strong lightning and earth currents, 
while at Hamilton, eighty miles to the west, the volcanic dis¬ 
charges are said to have resembled the flung of great guns 
at sea. 

The devastation caused by the eruption is very widespread, 
and it is believed that all the natives round Rotomahana and 
Tarawera Lakes must have died. About a hundred Maoris arc 
known to have perished. Mr. Ilaszard, the schoolmaster at 
Wairoa, and his^four children and niece, and an Lnglish tourist 
named Bambridgc are the only Kuropenns known to be killed. 
The country for fifty miles around the vicinity of the disturbance 
has been covered by the discharge of stones and ashes, and large 
craters have risen up. Mount Tarawera is elevated 300 feet 
higher than before. Lake Rotomahana has subsided, and has 
lieen transformed into an’expanse of seething mud, and the ; 
renowned terraces are reported to be destroyed. 1 arge areas ! 
are covered with volcanic dust and mud. During the disturb- ' 
ance the wind blew from the east, heavy snow fell on the ranges, ! 
and there was intense cold. ' 

The wide area forming the scene of the eruption has been the ! 
■chief centre of volcanic activity in Nc*w Zealand since the country 
has been known to Europeans, and in fact since the earliest 
perio<l of Maori tradition. The region forms of itself a distinct 
volcanic rxme remarkable for its picturesque hot lakes, boiling j 
geysers, and numerous thermal springs. For many years It has 
been the resort of tourists from all parts of the world, and who 
reached it by way of Tauranga, a picturesque town on the east 
■coast of the North Island, with a fine harbour opening into the 
Bay of Plenty. It is in this bay, about 30 miles from the main¬ 
land, tliat the first indication of volcanic activity presents itself 
in the form of Whakari, or White Island, a cone-shaped moun¬ 
tain which rises abruptly from the sea to an altitude of 860 feet. 
The crater, about miles in circumference, is in a condition of 
a very active solfalara, whose numerous geysers and boiling 
springs evolve at all times dense volumes of steam and sulphu¬ 
rous gases. 

From Tauranga the traveller proceeds in a southerly direction 
through a fern-dad country interspersed with broad belts of 
primsBVal forest presenting the most loxuriant and varied vegeta¬ 
tion. la a diMance Kttle short of 40 miles the land rises g^u- 
ally to an altitude of Soo feet, when the great table-land of the 


Lake Region is reached^ Here, in n 
to have limed at soma remote m arhn iojMEnevjie 
lake-bafiin, is situated the township of Ohineimttn,’ wh^re thttfe 
are several good hotela and a small whitn populiitlon. Jfnat 
beneath the township the bluo rerfhee o^ Ltixe Kotortta, 
the picturesque Island of Mokoia In its centre, Steads itself out 
in n circle of nearly 25 miles. The area in the immedlaCe 
vicinity of the lake, where the action of the thermal sprin|^ is 
most active, extends from Whakarewrewa OH the one to 
Te Koutu oD the other, and inland to Tikitere and Arikt K«|»a5 
celebrated for its big holes of black boiling mUd. Hot spring 
occur on its southern shore, while still further to the east of it 
^ain are the warm lakes known as Rotorua and Hotoehu^ 
The native settlement Is situated on a iong peninsula stretchr 
ing out into the uaters of Lake Rotorua. Every part of 
this strip of land is dotted and riddled with thermal springs, 
some of which shoot out of the ground from small apertures, 
while others assume the forms of large steaming pools. They 
are of all degrees of temperature from tepid heat to boiKog- 
point. Here the ‘u^hares or huts of the natives are clustered 
promiscuously about the springs, and in situations where a few 
inche*? below the surface the soil is sufficiently hot to cook an 
egg in a few minutes. 

It is this region which may he said to contribute the first link 
in the chain of active thermal action, extending from Whakari 
in the Bay of Plenty, through the Lake Country, to the active 
volcano of Tongariro, in the centre of the island, a distance in a 
direct line of about 130 miles. 

At a distance of about nine miles still southerly from l^Ve 
Rotorua, lies Lake Tarawera, with its cluster of minor lakes, 
which constitute the second and most important connection in 
the volcanic belt. It was here the recent volcanic disturbance 
first declared itself in the sudden activity of Mount Tarawera, an 
extinct volcanic cone which had remaineil quiescent since time 
immemorial. 

No )»lacc in the world could boast of scenery so unique and 
thermal i)hcnomena so marvellous as could Tarawera and its sur¬ 
roundings. It was reached from Tarawera by a delightful route 
fringed by feiTi-clad mountains, and through the Sikitapu Forest 
one of the grandest gardens of primreval vegetation in New 
Zealand, but which is now uprooted i>y the force of the subter- 
rancan devastation. At the southern exit of the forest the tra¬ 
veller was charmed hy Sikitapu, the Blue Lake, and Rotokakahi, 
the Green I^kc, whose calm picturesque beauty formed one of 
the grandest siglits of this singularly gifted region, A few yards 
from this point nestled the native settlement of WairOa, now 
covered with 10 feet of ashes. Here were two hotel* for the 
accommodation of tourists, who c.ame from ]>!ace9 far anti wide 
to visit the wonders of the Terraces. From time out of mind 
it had been one of the principal homes of the great Arara tribe, 
who claim to be the pioneers of the race in New Zealand. 

Down a wild gorge from Waira Lake Tarawera Ilea 
embosomed in a circle of tall forest-clad mountains, whose 
pointed peaks and serrated ridges betoken at once their Plutonic 
origin, while on the southern shore of the Lake rises Mount 
Tnrawera, in the form of a colossal truncated cone, with pointed 
peaks like a spiked crown. It was out of this giant mountain 
tapu^ and sacred in Maori song and legend, that the recent littb- 
tcrrnocan fires first shot forth, enveloping the whole mountain in 
a sheet of flame, 

A p[lance at this mountain and the surrounding region was 
sufficient to show that at some remote period ll must hove bee* 
—as now—the chief centre of a widely-extended volcanic action. 
The mountain itself formed one of the principal volcanic cones 
to be found dotted over the country, A ra^e of volcanic hills 
sloped down on its western side to Lake Rotomahana, which 
was connected with Lake Tarawera by a small warm stream 
known as Te Arlki. Before the eruption occurred the shores of 
the former lake formed the principal point of thermal aptivUy 
in the district, and there can be Hitle doubt that beneath Its Sur¬ 
face (he forces which culminated in the outbreak of Mmmt 
Tarawera were evolved. 

Lake Rotomahana, now said to be nothing more than a hole 
of seething mud and vaporous gases, formed iis realh^ the 
wonderland a$ the region, Like Lake Tarawera, it was sittiajied 
at an elevation of a Bttle over 1000 feet above the of 
sea. It was one of the smallest of the gmkp of 
about a mile long a quarter of a relle wide. It how¬ 
ever, grandly pictureseine* only by retiaon of its nnediii4h^: 
features preiwnted hg^the teitaccs, but likewise aoebaht sif 


NATURE 


303 


their countless hot epringe^ boliLog 
eteeiVkihg !Ci|iti|droine» end eeething mud^potns, AS 
W ^ tlw/bold, ragged scenery which eurrounded it on cvciy 
Tfeft JJWne Rotomahana in the native language means 
lUMatalto i' .lake.*’ The mean temperature of the water was 

a^ut 80 while in the vicinity of the hot springs it rose 

&W|txemjly to F* 

It was oh either shore of this lake that the marvellous terraces 
npv im^tunatei^ reported to be 4 estroye<.l were situated. The 
Uisgost of these sii^ular formations was le Tarata. or the White 
Tadwpe* tbe <mtUneof which assumed a semicircular form and 
itoread out at its base as it sloped gently down to the margin of 
the lake; the broadi flat, roundl^d steps of pure white silica rose 
tier above tier white and smooth as Parian marble and above 


them tei^ace after terrace mounted upw ards, rounded and semi- 
drcukir in form. All were formed out of a delicate tracery of 
silica, which appeared like lacework congealed into alabaster of 
the purest hue; crystal pooh shaped as if to resemble the 
form of shells ^d l^ves, and filled to iheir brims with water 
blue and shining as liquid turquoise charmed the eye, while 
around the edges bright crystals of silica formed incrustations 
which made them apijear as if sot with a margin of miniature 
pearls. At the summit of the terrace was a crater of 200 feet in 
diameter filled to overflowing with brilliant transparent water in 
the form of a boiling fountain, from which clouds of steam 
floated constantly upward. I'his boiling spring formed an inter¬ 
mittent geyser, which during its active intervals threw up a 
column of water to a height of over 100 feet, 'I'he crater, how¬ 
ever, was always overflowing, and the water, which was highly 
charged with silica, had by a gradual process of c)e]x)siLion, ex¬ 
tending probably over a vast period, formed the present system 
of terraces. The temperature of the water vailed frtim boiling 
point to 70'’ F. at the foot of the terr.acc, the summit of which 
was over 80 feet above the level of the lake. 


Immediately at the back of the White Terrace and bonlering 
the lake was a rocky desolate gorge seamed and furrowed in 
every direction with .streams of hot water, while jets of hissing 
steam bursting fiom its sides marked the sites of fiubterrancaa 
fires. The high hills on each side of the g^trge rose up in quaint 
fantastic shape, and their rugged sides compobcd of .shaiteied 
volcanic rock sent forth water and jets of steam from a thmsand 
fissures. Here boiling geysers emitting clouds of fleam lashed 
their hot wave» about and foamed with a furious sound in roi k- 


bouud basins, while scattered over the greater portion of this 
fiery wilderness were innumerable fuinarolc'j all hard at woik 
shooting out steam and vomiting black streams of liquid mud. 
Some of these were round, some lint, and others cu])-shaped, 
while not a few assumed the form of miniature volcanoe.s. 


It was opposite to this spot on the furlhor shore of the lake, 
Uiat Te Otukapurangi, or the Fouatain of the Clouded Sky ” 
of the Maoris, or the Pink Terrace, rose from the water of the 
lake to an altitude of nearly 100 feet. Here the deposits of silica 
assumed the t^ame general fonnation, and each terraee of steps 
was gracefully and marvellously shaped with rounded ed^es 
which swept about in waving curves. The vniious butiress-hke 
mosses which supported the fringed etiges of the terraces bent 
over and form<rd miniature grottoes resplendent with festoons of 

{ nnk'linted silica and rose-coloured stalactites which appeared to 
lave been w oven together by nature into an intricate network and 
then Cfrystallised into iheir present shape. 11 ere t he successive de- 
poaite or layers of silica-rock did not nssume, like thoie of 'I'e 
Tamta, a wonderful combination of delicate laceuork around 
the edme of the terraces, but the siliceous laminations api>eared 
even pinner, and reminded one of the corrugated feurlace of 
pink fsatin rep. It was, however, the variegated tints of this 
woadrotts aUuflture which rendered it even more remarkable 
than the gmoefully symmetrical proportions of its incomparable 
design. A« the blue-tinted water came rippling and falling from 
terrace to terrace in miniature cascades, Te Otukapurangilooked 
radiant in its t^parklii^; mantle of delicate pink, and aa the 
golden ^ys tfie sun shot far and wide, it changed with every 
shade of light, with brUltant hues of pink, amber, carmine, 
and yellov, yrbioh shpne with a darsling and metallic lustre 
as flasHttd and. palpitated as it were in the warm glowing 
air. 

At Stunib^t of the tenwue was a circular platform»in the 
M which whs a ^teaming cauldron formed by an tdabaster- 
iijMi bwin uhtmt W feet in diameter. Here the deep dark-blue 
wlthln^alew d<s«i*W‘Of boiliwg-point Jay without a tipple 
upoh :lfe sttufeca, and ahona 4e bdlllanK^ of 


while beneath the siliceous deposits, which encrusted the 
sides of the crater, assumed all the varied designs of a coral 
grove tinted in glowting colours of yellow, blue, and pink. 

From Lake Kotomahona the recent volcanic eruption extended 
to the Pairoa Mountains, which attain to on altitude of koo feet, 
and which, when visited by Mr. Kerry-NichoUs, were hot, and 
quaking with internal fires, boiling tnud pools, and coiling jets 
of steam that burst with ahUsingsound from the dccply-scarred 
hills. The base of this range, where the volcanic action was 
greatest, was formed of a burnt fieiy-looking earth, broken here 
and there into enormous fissures, and dotted about with boiling 
pools and deep holes of hot seething mud, while clouds of 
vapoury steam burst forth from the highest peaks. 

Following up the line of thermal activity across the island, as 
yet not known to be affected by the * recent outbreak, hot 
springs and geysers are found at Orakeikorako on the banks of 
the Waikato and in various places along the whole valley of the 
rivers, and notably at Wairakei, where the thermal activity is 
both widespread and extraordinary in its variety. At Taupo, 
the great central lake of the island, geysers and other phenomena 
of the kind exist on its nortliern shores, l-'rom this point further 
across the lake the hot springs and geysers of Tukanu occur, 
while a short distance beyond rises (he cone-shaped foim of 
Toiigariro, at an altitude of 7000 feet, the two craters which 
are in n sla'e of very active soljotara constantly t m'.t vast volumes 
of ijteam. Five miles to the south of the latCf-r mountain rises 
the colossal form of Mount Kuapelui, which, with a base of 
over sixty miles, ri: cs to an altitude of 6000 feet to the region 
of perpetual snow. This mountain, which wa^ at one time the 
chief centre of vt>lcanic activity of the north island, has been 
extinct from lime immemoiial, but it is reported that during the 
recent eruption steam was seen to issue from the crater. It is. 
the highest point of the north island, and was ascended by 
Mr. Kerry-Nicholls and his interpreter, Mr, 'I'urner, in i88j. 


SCIENCE IN NEW SOUTH WALES 

I N his Annual Address (on May 5) to the Royal Society ot 
New' Soutli Wales, the President, Piof. I ivcrsidge, re¬ 
ferred 10 the death of Prof, Smith, t!u* formt.v rresident of the 
.‘'ociciy, ami to the eniinent services which he had leiulcred to 
the cause of science and of education in New Sou ill Wales, and 
also to other members of the Society who died during the past 
year. The President then expressed iegret that the number of 
original papeis tonlribiUcd to the Society is so small. “ It is 
not,” lie said, froni lack of sul»jecls, for there are miinv ques¬ 
tions wlucli rcipiirc investigation, but rntlier from the lack of 
competent invcsiigutor.s who can spare the necessary time. Up 
to the present but little original work has liccii done in working 
out the chemisliy of the mineral und vcgetalilc products, and 
but very little in many branches of biology. The descriptions, 
catalogues, lists, &c., of the flora and fauna, are making fair 
progress, but still very little Ivfis been published relating to the 
development and life-hist01 y of the fauna of Austmliiv, even of 
forms of life peculiar to that part of the worlo. In maltcrs of 
natural history, geology, and allied subje^ is it is apparent to 
every one that the materials for original woik are in New South 
Wales abundant, and a considciable amount of very valuable work 
is being done in this directum by the Linnenn Society of New South 
Wales, but the ainouiU waiting to be done is fur mure than they 
can coix! with at present, d'he .Society, by offering U medal 
and n money ])rize, has done wlmt it can to siimuhitc research ; 
Imt the amount at its di po.sal is small. So many subjects if 
thoroughly worked out would be of economic value to tl»e 
colony—such as the chemistry of Australian gums and resins, 
the tin deixisits, iron ores, and silver ores of New South Wales 
—that the Government might with propriety assist the Society 
in undertaking thc.se researclies. Wealthy colonists might also, 
with advantage to the State and credit to themselves, encourage 
such original investigation.” Speaking of biological work, the 
President said that one of the few facilities for scientific work 
possessed in Sydney, and which the Society assisted in founding, 
viz* the biological laboratory at Watson's Bay, has been close<l, 
the Government having taken the house and grounds for defence 
purposes. The trustees will doubtless receive the cost of the 
buildings, and with this ns a nucleus n fresh start can he made. 
It would be A mat pity to allow such an undertaking to drop, 
especially os tnerc U such an unlimited field for marine bio 
logical work in Australia. . In regard to scientific education 
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la the coloar, Prof. Livenidge said that notwlthfttandi^ the 
UmvatUy of Parliament an 1 the rcceifH of private end >wmftOt« 
for im(Mroved lastraction In science, many m the arraaj;ein3tits 
fof thu purpose of the Sydney Univer&i^ are of a very 
aod imj^rfect tdiarajter. The Board of Technical Edacation is 
aoar doing good work in spreading elementary, scientific, and 
techJucal ^ueation over the colony by means of science classes 
and itinerant lecturers., The necessity of scientiAc education is 
also being recognised ! Uhere is a motion before the Legislative 
Aeaembly to place the sum of to,ooo/. upon the estimates for 
the establishment of schools of mines in the various mining 
centres, while another motion to be brought proposes to make 
provision for the creation and endowment of twenty scholar¬ 
ships of the value of 2x1/. p^r annum, each tenable for three 
years, at the Sydney University. The President then referred 
to Prof. Huxlf^'s remarks in his aimiversa*y address to the 
Royal Society on scientific federation. Prof Huicley said* 
“ I have often ventured to dream that the Royal Society might 
associate itself in some special way with all English-speaking 
men of science ; that it might recognise their work in other 
ways than by the rare opportunities at present oir,red by elec¬ 
tion to our foreign fellowship, while they must needs be deprived 
of part of Us privileges/' On this Prof. Liversidge remarks 
that though every one will agree as to the desirability of having 
closer bonds of uni>n l^tween the Royal Society and the men of 
science who are scattered over the wide areas of English- 
speaking countries, it does not appear easy to suggest a method 
of bringing it about. Gojd work in the Colonies, at any rate 
at present, is rarely overlooked by the Council of the Royal 
Society, Prof. Liversidge concluded his interesting address by 
suggesting a federation or union of the members of the vorioUi 
scientific societies in Australia, Tasmania, and New Zealand 
nto an Australasian Association firths Advancemint of Science, 
on the lines of the British Association, with a view to holding 
the first general meeting in Sydney on the hundredth anniver¬ 
sary of the founding of the colony. A meeting of the kind 
during the centennial year would olfer a tiniq^ue oppnrtunity for 
the exchange of ideas and information, and it would not only 
have an immediate and beneficial but would pjrminently 

raise the high-water mark of thought in all the colonies, espe¬ 
cially in connection with scieitific matters. It would be an 
opportunity to correlate and correct all the scattered and frag¬ 
mentary geological maps and memoirs relating to the various 
colonies, and to adopt a uniform system of nomenclature, 
colouring* &c., for all Australasian geological maps. It would, 
pursued the President, be beneficial if botanists were to prepare 
and revise the census of plants for each colony, especially to 
show their distribution, and similar questions could be discussed 
by zoologists for laud an t marine organisms. 


ICE MO VEMENTS IN HUDSON*S BA 

TK my report last year I described the ice as consisting of 
**■ three kimU, viz., icebergs, heavy arctic icc and ordinary 
field ice. The icebergs are stated to hwe come from Fox 
Channel. This conclusion was based on the report from No. 3 
station made on the homeward voyage of the Nipune^ that 
the icebergs passed the bluff from west towards east. This 
report wa- made on the strength of the few observations which 
the party had been able to make in the interval between the two 
calls of the Ntptunt at the inlet. Further and more perfect 
observations show conclusively that the current sets in the 
opposite direction and that the iceberg? move from east to west. 
If further proof of the enistence of tms set were necessary, we 
have it in the drift of the AUrt when fast in the ice off Ashe 
Inlet and invariably carried to the westward. 

tn considering the question of the sources from which the ice 
acting Hudson’s Straits navigation comes, we must first begin 
with the east Greenland ice. All those who have made the 
voyage from any port in EuroM to Hudson’s Straits seem to 
agreeinthe statement that Cape Farewell must not be approached 
nearer than seventy miles in order to keep clear of the east 
Greenland ice which sweeps round the cape m an almost cease¬ 
less stream, after rounding which it turns to the northward, and 
passes up the Bottth*west shore of Greenland, nearly as h^h as 
Gothaab, then turns over to the west side of Oarils' Straits, and 
joining the stream of Davis' Straits ice runs south with the arctic 

* f'vou eha Rep^ of tho toeond Hudson'A Bay Rxpoditloa unfior the 
onunand of Lieut A. tL Gordon, R.N., 18B5. 


ettrrent. The Utnits ^ fhe eaat GrocwldittU ^ 

anci is of course alurayn ,tlwj r^e ip fnhkh^ 

being to keep to the south ^ 58“ lif. till in loni^wade ^ W* 

on whi(^ meridian the northittg should be made^ 

The stream of Davis’ Straits Ice flows right acrOw ttMftiitrailoe 
to Hudson's Straits, and Varies in width with 0 >e aesaoto of the 
year. The first information whitdi I have of h was deriyOdTrfittt 
conversation with Captain Watson, of tht whaHng 
MemU of Dundee, owned by Captain Adame. 

Watson had been for many years engaged in the 0 a^ StiMhk 
whale fishing, and for the last few years has conifnartdsd his 
present vessel. Their usual routine is to leave Dundee in March, 
and they arrive off the edge of Davis' Straits ice in the early 
part of April, cruising off the edge of the ice between latitude# 
$8*^ N. and 63^^ N. Captain Watson told me, that he made the 
ice in April of this year about 58“ N. and xao thOes off the 
Labrador coast, and up to the date of our meeting wUh hipUi 
June 13, he had not been able to get nearer to Resolutton Islaiid 
than thirty-five miles, and as the average southerly set of the 
current is about twenty miles per day, this stream of ice must 
have been flowing uninterruptwly Up to June the date on 
which the AM took the pack. An examination of the re¬ 
cords of the stations at Port Burwell and Kachvak Bay shows 
that at Port Burwell the ice cleared out of the Sttait# ob 
April 9. They remained clear up to the I4tb, when the Ice 
came in sight again, and was present almost constantly there¬ 
after until its final disappearance in August. At Nachvak the 
ice swung on and off the shore with the winds and tide, but 
though sometimes out of sight from the ordinary observation 
point, it was always seen upon going to a higher elevation. It 
is therefore certain that during the months of May, JuUe, and 
July, large fields of ice were present in the entrance of the 
Straits, and the question remains, at what date was thk Ice in 
such a condition as to permit the passage of vessels strengthened 
for meeting the ice, but which could be used as freight steamers. 
For in all questions as to feasibility of the navigation I w not 
considering the date at which one of the Dundee whaling or 
Newfoundland scaling steamers could be forced through, but 
when a strongly built iron steamer, sheathed and othwwisc 
strengthened, could make the i^assage. 

On June 15, when we went into the ice, it was certainly im¬ 
penetrable by any vessel of the class referred to, and though the 
Ice would slacken at the turn of every tide, and sometimes run 
abroad so that it would have been possible to work the ship to 
the westward, distances varying from two to five miles at each 
of these slack times, I only tried to hold my own^ generally 
under canvas ; as apart from any question of the injury which 
the ship had received, \ deemed it more desirable to watch the 
ice at the entrance of the Straits than to force the ship thresh, 
when I could only have made at the most ten to twenty mUw a 
day. I am of opinion that the Straits were passable at the eastern 
entrance al>out the date that we returned to Si, JohnVfbr 
repairs, viz., July 5, but any ship going in at this da»e wdhld 
St nl have been subject to theme delays, but might have mode 
from twenty-five to forty miles a day. 

IVoceeding westward, from this date, July the obseVVattens 
at Anhe Inlet and Stupart’s Bay show that on the north aide of 
the Straits, and from eighteen to twenty mile^ out, the ice 
was present almost continuously, much as we found it In August; 
some of the sheets of enormous extent and of great thicknets. 
Many of these were, in August, over half a mile lohg, and 
some which we measured were from twenty to thirty in 
thickness. In the middle of July, Hr. Ashe reports tnkt open 
water is visible beyond the ice, and Mr. Stupart, fbg-baiiks 
and water sky frequently to the north. The two fttanona at 
the western end of the Straits also report that in the middle of 
July the icc was loose and drifting with the tide. Evmrytmng 
goes to show that though there would have been ve*y ’firwment 
delays still it would have been possible for a steatmlitp ta%iave 
got through the Straits by July 15 of so. 

Ice would have been uAUt with again> doubtless. In the buy, 
but I do not think there would have been any seridiia delay m 
reaching eithefChuTcbttl or York Factory. 

Stations on shore for the purpose of wat^og ihe tebve- 
ments of the tce^ thou^j^ undoubtedly the bek eywe^s which 
we can adopt, cannot tell us with any degree of certHuty Ithw 
soon a vesuri be able to posh l^r W(iy tbiwh the 

Straits, but they do tuff khen ft is Am 
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mount of 01^ water appears, to malce the 
a ^Cwmwble cerbdaty, and the date for this year I 
Jl4y i to 15, ns it ML, more than likely that a 
am tilpt throngn the Stnuts in ten days, the ice 

hi DMUieom, 90 sensitive to wind that even if telegraph 
Mttoe mm so placed as to be able to convey to ships news 
tesacdhlK the position of the ice ahead, long before the ves el 
smM at the mace the condition of aifalrs might, and probably 
wQnlidf be totsulv c^nged* 

As to the ciositig of navigation in 1S84, Mr. Laperri^rc 
reports, at Qape Digges, that on October 25 the ice was solid 
^ eveiy direction, Sd ai Nottingham Island a similar entry 
is made on lUe ayth. A distinction must be made between 
the closing of navigation by the formation of young ice, and 
the pfesence of a large field of heavy old ice which is cemented 
together by the formation of young ice between tbe pans. In 
the first eaxe any ordinarily powerful steamer could go through 
without risk, but in the second case the most powerful of the 
whaling or sealing steamers would be helples'4. The western 
end of the Straits is always ^ ubject to incursions of this heavy 
ice, from Fox Channel, and especially so in the months of 
September and October, when strong north-easterly and north¬ 
westerly gales are frequent, and we nave now evidence that in 
both seasons, 1884 and 1885, this heavy ice came down in 
October. 

As to the length of season for practical navigation, if wc 
regard the presence of field ice as the only barrier, the inforaia- 
tion which we have got would point to the months of July, 
August, September, and October as being the months in which 
tbe Straits are passable. As a rule, in July there will be delays, 
but to vessels strengthened and sheathed there would be no 
danmr in making the passage. 

All the inhabitants of the Labrador, the Straits, and the Bay, 
spoken to on the subject, agreed in .stating that the icc move¬ 
ments this year were much later than the average ; at Fort 
ChurchOI the season was fully a month late, and on the Labrador 
three weeks, so that I think it will be found tl)at on the 
nve^e four months will be the length of the season for practical 
navigation by steam vessels which would be freight-carriers. 
There have been, I am informed, seasons when the Straits were 
clear of ice in the month of June, but they are, according to 
the logs of the Hudson's Bay ships, quite exceptional. Captain 
Hawes ^ke of such being the case only once in his experi¬ 
ence of fourteen years, and the dates which 1 have seen of the 
arrival of the Hudson’s Bay vessels at their ports of destination 
show no arrival earlier than August. 


THE TRANSCASPIAN FA l/JVA 

notice in one of the last issues of the Bulletin of the 
Moscow Society of Naturalists (1885, No. 2) a most valu¬ 
able paper, by M. Zoroudnoi, on the birds of the Transcaspian 
tegioa. Hts list contains an enumeration of 184 species, well 
determined on 600 specimens-—doubts remaining only with 
regard to a very few species. The author distinguishes in the 
rttion the following chief zoological sub-regions:—(i) The 
Mra-^kttm desert, having a pretty well fumisbed flora, notwith- 
atttndiag its immense sandy plains and salt clavs. The Tamarix 
fomls, now mostly destroyed, are well peopled with the Atra- 
ara!msis^ as also with a few Anhees (PandeH?) and 
Pe^m^ {lBmm9dindnl\ which make their nests further north in 
the / forests. Tlie Hmdara quenmi^ Gray, is rare. The 
repdias are represented by the Pkryncce^etlus inlerseapularis 
and Aguma sangmnoientat Tesiudo^ Naja oxiana^ 

Shdiwald; the Varanus mucus extends much further south 
toto the Akhal-Tekke plain, and even to the Kopet-dagh 
MoBtttains, (2) The Akhal-Tekke oasis, striking by the monotony 
ofita ^ndsc^, diversified only by the gardens of the Tekkes, 
v^loh remain green even during the hottest part of the 
snmnsfir, when all vegetation is scorched up by the sun. In 
thd pWn oply the Tamarix, a few willows on the banks of the 
and the dark-green bushes of the capers, adorned with 
flowers, are to ^ seen. The great areas covered with 
oC camthtum and wormwood increase the 

of the landscape. Pretty yulodU varldarius^ 
and sometixp^ gktdccUu are often found flying 
bushes L In July foe iaciim, Rafob., 

,ifsalMP PalJ^^ aevcml kmdsof 

CV^’r, and numerous species of MtlatUiiumuits 


are met with. The sione-chaliers ftraquets) and larks are bq 
numerous aa to become troublesome. The Phryncccphedus 
hdioseopus and Agama tanmindenta fly at the approach of man, 
From lime to time a dsemran^ or a fox, may be ^ceived. The 
nights are sukry and hot, and one hears the shrivelling of foe 
Grillus cerisyi^ Serv., and <7. capends^ Fabr., the barking of tlm 
jackals, and the cries of Cnprimulgus arenicdlcr^ Sev. The 
banks of the few rivers, coverra with brush and reed-grass, are 
the refuge of the wild cat and the Ijtgontys^ The high summer 
temperature of the oasis is well known ; 40* Cels, in the shade 
being not uncommon ; and M. Zaroudnoi is inclined to ascribe 
to the great heat the intensity of the moulting of birds. The 
lark loses so much of its feathers that the body remains in many 
parts quite naked ; with the stone-chatters only the base of the 
feathers remains on their heads. Most of the birds met with In 
the oasis during the summer belong to tbe Aral-Caspian founa, 
the others come from the mountains; these last have followed 
the courses of the rivers and have taken possession of the Akhal- 
Tekke gardens ; such are the ScUUip^sser montanus^ Passer 
indiem^ Sylvia mystacea, Butalis grisvla^ a great number of 
Salicicariept and several others. Some, like the griffons, the 
ravens, the Cypselus apus^ the Chelidcn urbua^ the Merops 
apiaster^ inhabit the mountains, and descend to the plain only 
for hunting. The Galetita wagna^ Cahndrtlla pispoleta^ and 
Saxico'a uabellina^ may be conj^idered as representatives of the 
Akhal-Tekke fauna owing to their considerable numbers. (3) 
The mountain-region is much more interesting, especially when 
the traveller reaches the upper valleys covered with forests, 
where the vines grow wild. Wild cuts and jackals are the usual 
inhabitants of these valleys ; but the Cynailutus jubatus and the 
leofardus pardus are rare ; itbis is never met with in the 
regton. Hyana striata is occasionally met with. EUobis 
pinus^ several Erinaceus and Platycercomysy as also Hutrix 
hirsutirosirix are common. The dreadful Vipera eufratica is a 
source of continual danger during the grape-narvest. Eremias 
velox and Agama sanguinolenta arc worthy of notice. As to 
the birds, we must merely refer to the list of M. Zaroudnoi, 
where notes as to their distribution are given in French. TTie 
zoological determinations have been revised by M. Menzbier. 


SOCIETIES AND ACADEMIES 
London 

Royal Society, May 27.-—Researches in Stellar Photo- 
gr^hy,” By the Rev. Prof. Pritchard, F.R.S. 

The objects of these researches are (i) To ascertain, if 
possible, by means of definite and accurate measurement, as 
distinguished from impressions and estimates, what is the rela¬ 
tion I^twcen the diameter of a star-disk impressed on a photo¬ 
graphic plate with a given exposure, and Us photometric 
magnitude, instrumentally determined. With this view, five 
plates of the Pleiades were taken with different exposures, on 
different nights. The diameters of the star-disks on each of 
the plates were then measured with a double-im^e micrometer, 
checked by measurement also with the macro-micrometer in the 
Oxford University Observatory. Curves were then drawn for 
each of the plates, taking the magnitudes as given in the 
“Uranometria Nova Oxoniensis asabscissre, and the measured 
diameters as ordinates. The result was a satLsfactoiy coincidence 
in tbe case of all the plates, leading, when treated in tbe usual 
manner, to the final result— 

/> - ly m t pog A/' - tog J/} ... (I) 

where D, D* are the measured diameters of any two stars on the 
plate, and ifl/, d/' the corresponding photometric m^itudes; 3 
being a definite constant depending on the physical circumstances 
of the particular plate. 

It was observable that, out of twenty-eight stars examined, 
three stood out from the rest, indicating, as might have been 
expected, some peculiarity in the ppectra of these stars. In 
the memoir itself tbe tabular relations of all the measures are 
exhibited. ITie similarity of the symbolical form above to the 
relations cxistii^ between “ magnitude ” and intensity of light 
is obvious and interesting. 

(2) Another branch of ^he inquiry is still more important, and it 
is this. Seeing that in the modem use of the dry plates the times 
of exposure aru so considerable, and the processes of develop¬ 
ment and dryixig, &c., so suspiciously dangerous to the stability 
of the films, it becontes a matter of great importance to ascertain 
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wih^h6r the photographic plate remains, no absolutely ctccwrate hydro^n peroitkle^ In ^attiral watery by ProiTi^ llatWiiM 
^tnre of the actual relative posh ions of the stars in the sky itself, ration dissomtioh IV.)} ^ study of'tW 

and, moreover, whether these are measurable with that extreme properties of acetic W, RamSay, astd 

4e|P^e of pFecislan which U attainable with the best instrumental Young, D.Sc,“Note btt ^e vapourdeusittbs of Uhldral etH^* 

meaasf To ascertain thi'i, the same plates for a portion of the alcohdate, by William Kamsay^ Fh.D.^ and Sydney Yoo^t 

Pleiades were taken which gave rise to the formula already D.Sc.—The nature of liquids as shfOa^n a study of tSe 

obtained. The distances of some twenty-five of the stars from ^ thMHOal properties of stable and of dlasooiablb bbdies, by 

Alcyone were measured on each of these plates, the number of William Ramsay, Ph. D,, and Sydney Vomiff, n'.Sc,^Hie 

repetitions of the mcahjtes being made the same as those electromotive forces developed during the comwhation of cod'* 

adopted by Bessel in his measures of the same distances with mium and iodine in presence of water, by A, P. L^tiHe, R.A., 

his heliomcier. The resulting accordances of these individual H.Sc.—Detection and estimation of iodine, hrorainfti, and 

measures on each of the plole-i was very satisfactory, and a trifle chlorine, by M. Dechan,—The analysis of alloys arid Tplnerftlft 

better than the accordances in the case of Bessel’s measures ; containing the heavy metals, selenium, tellurium# &c*, by' 

and the accordance of each of the means of the distances of each 'I homas BayJey. 
of the stars from Alcyone on each plate was at least quite equal 

to the results obtained with the heli >meter. The average devia- Entomological Society, July 7. —Mr. J. jenner Weir, 
tions from the mean fir all the measures was, in the case of the P.I..S., Vice-iTosident, in the chair —Mr. S. H. Scuddef, of 

photographic plates, o"'24, and, of the holiometer measures, C ambridge, Mass., U.S., was elected a Foreign Member of the 

o'"‘29. These jwitisfictory accordances of tlie resulting measures Society.*^The Kcv. 11 . S. Gorham exhibited specimens of 

on each of the plates (corrected for refnaetion, and where ncccs* Euctumn capurinay Ahr , a species new to Britain, discovered 

aary for nb^rrationl, afford a sure indication of the reality of *n June Iasi in an old beech tree in the New Forest. Ho, 

the pictures, as well as of their accurate measurability. exhibited specimens of Cnsndii rA/i/rir.—pr. Sharp oahibiied 

An interesting circumstance occurred in the course of the larvae of ./l/e/eA and read notes on their habits ^nd Mr. Saund^M 

work. On one of the plates the distances of three stars from exhibited a speemen of Halklus infested with about thirty A/Wt*# 

Alcyone exhibited a slight discordance of from o" 75 to hirvpe. Mr. Billups remarked that he bad recently found forty- 

when compared with those stars on llic other plates These sevm larvcc of on the body of a species of Ruc^a, Dr. 

three stars all occupied a small area on the plate ; no discord- Sharp said that he was of opinion that the operations of the^ 

anctfs occurred on tins pUte with respect to any of the other larv® were not the re uU of instinct, but were more like reflex 

stars. Here is an indication of a slight disiurbancc of the film .notions* the instant the lai-vie t >uched a suitable surface they 

on on? smill portion of th? plate, but on no other portion. clung to it. The discussion was continued by Prof. Riley, who 

Hence the necessity of the precaution of taking at least three disagreed with Dr. Sharp, and Iwlieveil these were guided 
plates for the purpose of security of measurement. The plates by innliiict, as they showed a decided preference for particular 
were exposed variously for about 8 to 12 minutes in the focal hosts,—Mr. Jenner Weir exhibited a Lyc{efi<t bellarffm 

plane ot the de la Kue reflector of 13 inches apiuture and a female of/., iranr^y which had been captured in €(*pulA by 

(3) A few Hiars were examined on the same plate with Mr. Hillman, and sliou n to the exhibitor at the time of capture, 

different exposures, varying from i second to 120, with the view Mr. Weir also exhibited some specimens of LyetrnQ which he 

of ascertaining, if possible, the i llation bitween the areas of the believed Iti be hybrids between hdlarpis and //. Uarut; 

impressed star-dibks and ihcir time of exposure. As far as at he further exhibited, on behalf of Mr. Jenner, four speci- 

presen* appears, the'C areas vary as the squ.are root of the time. mens of Phosph^nus hemipUmsy taken at Lewes.—The Rev. 

Thisresuli differs widely from that obtained by Bond in 1858. W. W. Fowler exhibited two specimens of Chrysonula ter^ality 

That astronomer coudlorei that these areas varied tlireclly as lately taken hy Dr. Kllison Smwdon ; and also two specimens of 

the time; the investigation, howc<^or, is not yet complete, and Acff>chnris RtadingHy found at Falmouth by Mr. J. 1 . Walker.—■ 

will be rcsiimsd at Oxford. It is well known tl>ai ihu-.c [>hoto- Mr. K.B. 1 ‘ouUon c-allcd attention to the (act that the larviie of some 
graphic disks are not sharply and definitely cut circles on the Lepidoptera, if fed in captivity on an unusual food-plant, subae- 

negativc plate, wSen examined with the higher powers of the quently refused to eat their ordinary food-plant. He stated that 

microscope, such as too and beyond ; but they are fringed with he had observed this with the larvte of Pygu^va hui^tphahi and 

A number of discreet black dots extending to some distance Smerinthus ocdlatux, Mr. Stainton, Mr. Fowler, ana Mr, Goss 

beyond the hard photographic images. Nevertheless, these made some remarks on the subject.—Mr. Elisha exhibited a 
images, when printed in the f >rin of position, lose this fringe, ''Cries of bred .specimens of GtomHra —M, Alfred 

and present the ajipijarance of well-defined sharply-cut cirdc-i ; WaiJly exhibited a long scries of silk-producing moths, including 

the light appears to have i>cnetrated through the interstices of some remarkable hybrids between P. cecropia and /*. ctan&thi^ 

the discrete fringe, and leaves a very definite outline. Kn- and Prof. Riley ami Mr. Weir made some observations on these 

couraged by these results of the measurements of the stars from hybrids.—Dr. Sh\rp read a paper on Eucnemh capuHna (Ahr.) 

Alcyon?, T propose to test this photographic method still further and its larva.—Mr. Dunning read a rcjxirt on the subject of the 

by applying it, not without hope of sncceiss, to the question of importation of humble-bees into New Zealand, from which it 

stellar parallax, appeared that the efforts of Mr. Nottidge, of Ashford, and the 

These measures are now well advanced, and afford good hope Canterbury (N.Z.) Acclimatisation Society had been aucceuful, 
of success. and that the long wanted clovorTcrtiliser had at length been 

I established in New Zealand.—M. Peringuejr communicated note* 
Chemical Society, June 17.—Dr. Hugo Muller, F.R.S,, | on some Coleopterous insects of the fitmilvMr, J, 
President, in the chair. -“The following were elected Fellows oif Bridgman communicated additions to the Rev, T. A. Mar- 
the Society 'Thomas Akitt, J-ames Blake, M.D., Alfred -shall's Catalogue of British Ichnenmonidse.—*Prof. RUey read 

Chaston, A. W. H Chapman, Augusto Cfe^ar Diojo, Charles notes on the phytophaglc habit, and on altettiation of genera* 

A. R. Jowitt, Charles Alexander Kohn, John Tcmjile l.eow, tion, in the genusIn this paper Prof. Riley dtisc^ed# 

William Ray, Joseph Price Remington, William Richards, fi'om direct observation, the phytophagic habit in two specie* of 

Forbes Rickard, William .Saunders, Charles A. Smith.—The the genus. He also established the existence of alternation of 

following papers were read -The electrolysis of aqueous solu- generation, 

tions of sulphuric acid, with special reference to the forms of 

oxygen obtained, by Prof. H. McLeod, F.R.S.—Essential oils EDINBURGH 

(Part nr,)! their specific refractive and dispersive power, by Royal Society, July 5.—The Hem. Lord Maclaren# Vice* 

Dr. T* H. Gladstone, F.H.S. — ThG formation and destruction President, in the chair.—In a paper on the electric^ reRrtimeo 

of nitrates and nitrites in artificial solutions and in river and of nickel at high lempcraturelti Prof. C. 0 . Knott, of Tofeip 

well watera, by J* M. H. Munro, D.Sc.—Water of crystallisa- University, gave an account of experiments on certain 

lion, by W. w. J. Nicol, M. A., D.Sc., F.K.S.E.—A method wires, in which the Uiaperature was carried to a fixrly 

of investigating the constitution of aio-, diazo-, and analogue redhead. The resistance at dilferent temperatan^ Was 

compounds, by R. Meldola, F. R.S., and F. W. Streatfeild.— pared with the resistance of a platinima wire at the ' 

The estimation of free oxygen in water, by Miss K. J. Williams peraturea; and, by the substitution t>f other thOtali ^ 
and Prof. W* Ramsay,^Note as to the existence of alio- nickel, further comparisons wei^e established Nickel# ' / 

tropic modification of nitrogen, by Miss K, I, Williams and palladium# and iron #e)re thus studied ; sM' 

Prof. Ramsay*-^The preseoce of a reducing ngont, prohaWy cUwioni were as The rateof the 
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with tempemture 14 ipwterj on the 
mtt th« ^rr«i^»ondIng quantity for piatmum or paUa'< 
4 iill 4 f nnd iesfi that ior iron* (»} 'Mogarithxnic rate 
the rate of chiui({« por unit rip of temperature of unit 
riltlMuac^ at any tmnperaturB—falls o(r more slowly for nickel 
a^ i^ Umpamiure rises to aoo''C. than for platinum or paila* 
(3/ about aoO’ €* the rote of resistance growth 
nkfci^ inoreaaes marke^yf and continues practically steady, tul 
about 5 ^* C.| When a sudden decrease occurs, and thereafter 
the rwistaUee steadily Increases at this diminished rale. In 
Otto words, between the limits of temperature specified, the 
itOpo of the resistance curve is much steeper tlian for any 
oth^r. The some peculiarity is probably possesse<t by iron 
between the temperatui^cs of a duU red and a bright red 
heat* (4) 'fhe peculiarity occurs (in each case) between 
the Hmits of temperatiure within which the striking thermo-elec¬ 
tric peculiarity discovered by Toil also occurs. This peculiarity, 
whi^ is most briefty described as an abrupt change in the 

X of the Thomson eflcct, Is not known to be possessed by any 
metal. (5) There is thus a strong prcbumption that the 
Thomson effect in metals has a close connection with the mutual 
relations of resistance and temperature—at any rate in metals in 
which the Thomson effect is proportional to the absolute tem¬ 
perature (according to Tail's theory) the 'Mogarithmic rate” of 
change of resistance seems to be very approximately inversely as 
the amolute temperature. In niclte! and iron, in which the law 
of the ITiomson effect is peculiar, such a simple relation between 
reiistance and temperature d<>cs not hold.—rvof. Tail discussed 
the effect of external forces on n system of colliding spheres. He 
gave a proof, much more simple than Maxwell’s, of the fact that 
gravity has no effect in altering a unifonn distribution of tem¬ 
perature throughout a vertical gaseous column. His proof is 
lounded on the assumption that, in a horizontal layer of gas 
which has arrived at a steady state, all particles passing acioss 
the upper surface tlo so on the whole as if they had freely passed 
througn the layer.—Dr. John Murray read a paper by Dr. H. Ih 
Guppy on the mode of formation of the coral reefs of the 
Sofumbn Islands. In this paper the typical reefs were described 
wflh the various corals growing on them. In places exposed to 
the full sweep of the trade-winds the corals do not grow higher 
than to about 7 or 10 feet from the surface. In sheltered places 
they are found at a depth of from 4 to 5 feet. Dr. Guppy 
believes that the reefs never ri-e to the surface without upheaval. 
He gives a theory of the construction of barrier reels, which 
corresponds to that formerly given by Lc Comte to explain llic 
reefe of Florida.—Mr. J. T. Cunningham, of the Scottish Marine 
Station, read a paper on the eggs and early .stages of some 
teleosteans, and also a paper on the reproductive organs of 
BdelloUomat and a teleosiean egg from the Wej,t Coast of 
Africa.—Mr. Patrick Geddeu gave a synthetic outline of the 
history of biology, and also read a paper on the theory of growth, 
reproduction, heredity, and sex. 


SVDNEY 

Limtean Society of New South Walea, May 26.—Prof. 
W* J. Stephens, M.A., F.G.S,, in the chair,—The following 
papen were read :—Notes on some Australian Tertiary fossils, 
by Capt, F, W. Hutton. In this paj>er, whidi is leased on the 
eEamination of a hne collection of Australian Tertiary fossils 
recently sent to tire Canterbury Museum Ijy Prof. Tate of Ade¬ 
laide, Capt. Hutton enumerates seventeen species of molluscs 
and ebbinoderms which are common to the Tertiary strata both 
of AuKtralia and New Zealand, and deals with their synonymy. 

Some further evidences of glaciation in the Australian 
Alps, by James Stirling, F.L.S., communicated by C. S. 
’Wilkinson, F*G.S. After reviewing what has been written on 
the subject of glacial action in Australia, the author adduces 
freidi ^dence in favour of such action, obtained by himself and 
Dr, ^denlifeUl durit^ a recent visit to Mount Bogong, the 
behest xhoontaiti in vTctoria, where erratics, perched blocks, 
smoothed surftioes, and old muraines were met with.—Jottings 
ftrom the Bu^figical lAbbmtory, i 5 y<*noy University, by W* A. 
HiwfW^l, M^Ao (No. On a method of cutting sections of 
delicto tou< 5 tupe« j (No, 8) on the vocal oiguns of 

to Cicada, ^wount Wilson and iu ferns, by F. N. Trebeck. 
to- deecrito the posltiotii geolo^, soil, and vegeta- 

Mtm^Wikon, gives S 

^ ^£sideral:d« dkir 


tance down the siopeH and gullies of the mountain.—Ll&t of the 
l^isopoda of New South Wales, by Thomas Whitelegge. The 
list contains 24 species, with exact localities, and notes on col¬ 
lecting, preserving, and mounting RhUopods. The spates are 
mostly identical with those found in Europe, America, and 
India. Amon^t those of interest the following may be men¬ 
tioned ;— Amelia dmtala, Ehr., Pdpmyxa palustris^ Greelf, 
Raphidhpkrys eli^ans^ Hert. and l.ess., ClcUhfulina 
Ccinkowski, and Biomyxa va^ns^ Leidy. $ 

Paris 

Academy of Sciencee, July 19.—M. Jurien de la Gravi^re, 
President, in the chair.—Remarks accompanying the presenta¬ 
tion of M, de Saint-Venant's important manuscript memoir on 
“ the resistance of fluids,” by M. Boussinesq. This unpublished 
work, l)cguu in 1847, and not completed till the year l88j, a 
short time before the author’s death, embodies historical, 
physical, and practical considerations regarding the problem of 
the mutual dynamic action of a fluid and a solid, especially in 
the state of permanence supposed to be acquired by their move¬ 
ments. It comprises three parts, the first dealing with the 
researches of previous physicists on the impulse of fluids in 
motion on solid bodies encountered by them ; the second show¬ 
ing theoretically that this impulse is connected exclusively with 
the “imperfection of the fluid,” that is, the development of 
friction, which to besurmounud requires a higher pressure on 
the upper than on the lower .'■urface of the submerged body ; the 
third containing a practical calculation of the impulse experienced 
by a body in any indefinite fluid current.—On the displacement 
of ammonia by other bases, and on its quantitative analysis!, by 
MM. berthelot and Andrti, It Ls shown that in the presence of 
soda the double s.aUs yield their ammonia far less readily than 
the s-al ammoniacs una.ssocinted with another bas^ ; also that in 
the ordinary conditions of analyses magnesia is powctltss to 
entirely displace the ammonia. With^ certain salts, such as 
ammoniaco-magneHian phosphate, the displacement is extremely 
slight or nil. These results must henceforth be taken into 
account in the analysis of earths and of other products contain- 
ing organic matter associated with the nho.sphales or with mag¬ 
nesia.—On a leindeer’s antler embellisned with carvings found 
by M. Eugene Paignon at Montgaudicr, by M. An>ert 
(iaudry. This relic of the reindeer age ranks among the most 
interesting animal and human remains in recent years discovered 
by M. Paignon in the Montgaudicr Caves, Tardoire Valley, 
Charente. ll is pierced with a large hole and covered with 
carvings executed with such a sure hand and sentiment of form 
that it shows even to greater advantage under the magnifying 
glass than when viewed with the naked eye. One face shows 
seals {Phoca vitulina and a larger perhaps of different spe¬ 
cies), a fish (a salmon or trout), and three twigs of plants. On 
the other side are two long slender animals, apparently eels, 
three other animal figures exactly alike but indetcrfninable, and 
an insect. This specimen of priustoric art, of the authenticity 
of which there can be no doubt, has been presented by the 
finder to the Museum, together with several other objects from 
his valuable collection.—On the real position to be assigned to 
the fossil flora of Aix in Provence (continued), by M. G. de 
Saporta. The conclusion already arrived at on stratigraphic 
grounds, that this flora belongs to the triple series of the Ui>per 
Eocene, Tongrian, and Aquitanian, is here confirmed by the 
Palaeontological indications themselves.—On the development in 
series of the potential of a homogeneous revolving botly, by M. 
O. Callandreau,—On the variations of the absorption^spectra in 
non-isotropic mediums, by M. Henry Becqueref. Apart from 
certain anomalies here described, it may be generally assumed 
that for each absorption-band there is a single system of three 
principal rectangular directions, of such a nature that the in¬ 
tensity of a luminous vibration proceeding from a crystal parallel 
to the durection of the incidental vibration may bo represented 
by the form / = (^ cos ^ a + ^ co 3^0 + treos where 4, ff, y 
indicate the angles of direction of the vibration with the principal 
diiectioiis, and 4^, P the principal intensity of the radiation id 
question* This hyppihesis seems to be confirmed by photometric 
uieasurements ex«cttp:d with plates of cpWote.—On the decom¬ 
position of hydrofluoric acid by an electric current, by M. H* 
Moton.—Note on ui^ethane regarded the standpoint 6f 
tomica) analysis by M. G.eoi^es Jacquemin*—Action of some or^ 
gatiic chlorides on diphenyl'in the presence of the chloride of alu- 
mininm, % tt. P* A4to "--Oh Ihe normal propyUmines, by M. 
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C« Vlikc«nt« Th« muha of tbe tuthbr^s t4|^Tches liit: (t) The 
sAponUitm of the three leomal propyiamliieii; ( 2 ) the ducovery 
oflikracodipropylamine ; (|) the determloodon of the phjrckal 
coDeUntsof di^ and tHproDjlamine and of nitroaodipropylatniae/ 
-*On a new creatinine fetnylainldo'aoetocyamldine), and on the 
formticm the creatinines and creatinea, by M. E. DuvilUer, 


tion of creatinines, that of creatines taking place only in a very 
few cases.—On a combination of stannic chloride with hydro¬ 
chloric acid (chlorostannic acid), by M. R. Engel.‘*>On thealco- 
holate of potassa, by M. E, J. Maumen^. Referring to M. 
Engei^s note in the lost issue of the Complex Rendus^ the author 
points out that he had already determined and announced an 
alcoholate of potassa so far ba^ as the year z872 {Les Afamies^ 
December 19, 1872).—Note on the aniennse of the Eunicians, 
by M. Et. Jourdan.—On the effects of pollinisation in the orchid 
family, by M. L<^n Guignard. A series of experiments is 
described which the author has carried out for the purpose of 
determining the varying interval which intervenes between 
pollinUation and fertilisation in this group of plants.-^On the 
amphibolic schists and gneiss, and on the limestones of Southern 
Andalusia, by MM. Ch. Harrois and Alb. Offret.—Fresh ex¬ 
periments with balloon photography: ascent of MM. A. and 
G, Tissandier and P. Nadar, by M. G. Tissaodier, During ’ 
this ascent, which took place on July 2, and lasted nearly six 
hours, the altitude never exceeding 1700 metres, M. Nadar took 
DO less than thirty instantaneous jmotographs ; of these about a 
dozen constitute undoubtedly the finest series of negatives yet 
obtained from a bailoon. Amongst them were two views of 
Versailles at 800 metres; one of Sevres at 600 metres ; one of 
Ball^me (Orme) at 900 metres ; several perspectives of Saint- 
Re my (Sarthe), some at 1200 metres. During a second ascent 
the following week, M. Nadar secured three good views of 
Champigny and the banks of the Marne. These experiments 
place Iwyond all doubt the success of aerial photographic 
operations. 

BftftUN 

Phytical Society, June 4.—Dr. Pringsheim spoke on anew 
application of the telephone for the measurement of electrical 
resistances, a purpose for which it had already been brought into 
use by Pro£ Kohfrausch in cases in which the resistances were 
measured by means of alternating currents--in cases, that is, of 
fluid conductors and also in the case of wires. Dr. Pringsheim had, 
however, observed that in the measurement of wire-resistances by 
means of alternating currents the determinations by the telephone 
did not always concur with those of the galvanometer, and 
varied very much with repeated measurements. He therefore 
applied the telephone for measurement by means of a constant 
current, and that in the following manner. In the Wheatstone 
bridge the cirimit usually occupied by the galvanometer was 
of constant resistance. The four sides of the wire arrange¬ 
ment contained the wire the resistance of which rcouired to be 
measured, and the rheostat. The two free angles or the square 
were connected by a wire circuit in which was placed a telephone. 

So long as the resistances of the two sides of the bridge were 
not perfectly ecjual, a part of the current flowed through the 
telephone circuit, and each time this was opened a snapping was 
heard in the telephone. The rheostat resistance was then 
changed till nothing was heard on oi)enitig the telephone circuit. 
The sensitiveness of this method was equalto 0*04 percent, of the 
total r^istance.—Prof von Helmholtz reported on his most recent 
investigations, which respected the “ doctrine of the maximum 
economy of action,'* and communicated the interesting history of 
the understanding of this principle. TT^e doctrine was first pro¬ 
pounded by Maupertuis in 1744 in a treatise laid before the ParisS 
Academy. This treatise contained, however, no general statement 
of the preposition, nor did it define the limits of its appUea- 
biUty, hit only adduced an example. This examine was, in 
Aeemrdance with the present state of our knowledge, not 
p^tinent, and had no relation to the principle of the aetio minima. 
Two years later Maupertuis propounded his principle before 
the fienin Academy, proclaimed it to be a universal law of nature 
and the first scientific proof of the existence of. God* On this 
occasioDi too, he did not prove the proposition nor determine 
the limits of ka applicability, bat only supported k by two 
examples, one of which atone was correct. Tbk pdnciple» 
prepended with such grand ^ sotemnity^ but so weakly sop- 
potted, was violently aUacked Yxy Kdnig of l«iprig, and just os 


keenly defended by Rnfer. Thit imthiimatfeikni jNM 

to fiimish the proof. Which w^Odt posolbln IRI afeer ton 
gations of Lagimoge. The fem In whidh the princt|de of dfe 
aeiio minima now existed wat given to k by 'fWA the 

Hamiltonian principle Ibr ponderable bodies waa m oolopMo 
harmony with the Lograqge pmposltieiWi Thp ^dee Neamham 
Clausius, Maxwell, and the ip^ker had alrmy extended the 
Hamiltonian principle to etectro-dynamics. For this ptiirpoee^ 
and in order to be able to subordinate to it oU revertsble pro¬ 
cesses, the speaker had undertaken some transformations ni it, 
and had intreduced into it the eoneeptien Of the **kkmtic 
potential." In the form it had thus attained the Hanultonioa law 
—^the old principle of the acHa mVwwe-^had in point of wct 
universal validity. It had just as wide an application os had the 
law of the conservation of energy, and revved a whole series 
of mutual relations between the Afferent physical processes* In 
his communication Prof, von Helmholtz gave only a quite general 
view of his investigations. 
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P BQ0K OF puCiC DECOYS 

pH€k D^ysi their CemtrucHon^ Manage- 
' tmi HUiofy, By Sir Ralph Payiw-GaUwcy, 

;! (Londoti ! John Vim Voorst, |886.) 

I K thfiyear xSis appeared the first instalment of what 
; ^eccentric author intended to be a sketch of the 
]0C^ history^ of the Lincolnshire Fens; therein ‘‘Fen- 
declares bis set purpose of devoting a portion 
of the work to the “life of a low Fen-man/' and of 
descanting largely upon the subject of decoys, adding 
that he had never seen but one rational writer on the 
subject, aod that he (the said writer) manifested that he 
knew “ nothing of the theory/' HalFs book came to an 
untimely end with the third part, and the author therefore 
had not the opportunity of writing “ rationally'' upon a 
subject which would have proved so interesting in the 
present day and upon which so much irrational writing 
has been lavished. Failing “ Fen-Bill Hall'' so well did. 
the decoymen keep their secret and so securely were the 
decoys guarded from intrusion that in all the numerous 
subsequent so-called descriptions, with one or two partial 
e^eptions, the writers showed an utter want of acquaint¬ 
ance with both the theory and practice of decoying, and 
in the exceptional cases named such experience was of a 
very limited character, the deficiency being in all proba¬ 
bility supplied by intentionally misleading information 
on the part of the guardian of the decoy. It was not till 
the year 1845, when the Rev. Richard Lubbock published 
his well-known “ Fauna of Norfolk, that the first really 
reliable account of the art of constructing and working a 
^c\t decoy, the result of actual experience acquired by 
tbe writer, was given to the public. Since that time 
VltHous more or less accurate papers on the same subject 
iiave appeared, but it remained for Sir Ralph Paync- 
GaUw^y (than whom no more competent authority could 
ba found) to collect the literature of the subject, and with 
his own pmctical experiences added, to publish the first 
« Booh df the Duck Decoy in the form of the handsome 
yolutne now bdbre us. 

From very early times tunnel-nets appear to have been 
used tos taking water-fowl, and there is no doubt much 
impdrtance was attached to the privilege of using such 
, eitginest as appears from frequent litigation on the sub- 
Jedt, dating back even as long ago as the reign of King 
jt^n. These tunnel-nets were used for the purpose of 
dedMtitig young birds yet unable to fly, which with the old 
bi^ eduin moUhiAg were driven into them. Sir Ralph 
a duerioud woodcut of such an arrangement, 
Ih Ihe sixteenth century, which represents in a 
way a phalanx of boats driving 
into Use nets fixed at the head of a 
fishermen drive a “school" of 
^ ifim to the bdach. This method \ 6 f driving 

that it was prohiblfod by law, and 
h <^vke cafled^ a eage4eppy> 

^ by a^ Uten 

of . 


proper as in the ^sent day were pot introduced 
intp l^ngland<till the commencement of the seventeenth 
century,^—whether by Sir William Wodehouse as so often 
stated, on the authority of Sir Henry Spelman, Sir ftalph 
Galiwey appears to think doubtful. The decoy erected 
by Charles II. in St. James's Park in the year 166$ is 
doubtless the first arrangement on the Dutch plan for 
alluring ducks of which we have any exact account, and 
it is even possible that a curious old woodcut which 
occurs in a copy of “ .^sop’s Fables,” dated 1665, and 
which Sir Ralph Galiwey reproduces at p. 9 of his l^ok, 
may have been taken from this identical decoy; but 
should it, as seems more probable, have been sketched 
from a still earlier decoy, it would lend to prove that Sir 
William Wodehouse really had the honour of taking pre¬ 
cedence of Charles 11. in adopting the Dutch method of 
decoying. 

For the successful working of a decoy a site must be 
chosen far from the busy haunts of men, secluded by a 
screen of trees, all the approaches to which should be 
under the control of its owners ; at the commencement 
of the present century such spots were easy enough to 
find, and decoys abounded yielding large profits to those 
who worked them. Unfortunately very little is now 
known of the results of the working of these decoys, but 
we have it on the authority of Pennant that one cele- 
biated group of ten decoys in Lincolnshire produced in a 
single year 31,200 ducks. There are also some published 
statistics of the Ashby decoy, showing that in thirty-five 
years 95,836 fowl were there taken ; and a famous decoy in 
Essex produced in thirteen years 50,787 birds. Sir Ralph 
Galiwey estimates that 100 decoys which formerly existed 
in the Eastern Counties averaged 5000 ducks each yearly^ 
or half a million of birds, and this without firing a shot, 
and adds, “ during the last dozen years I have waged 
constant warfare against wildfowl, with all imaginable 
contrivances in the way of yachts, punts, and guns, in 
various parts of the world, as well as at home, at a cost 
of—I should be afraid to say how much time and money 
—yet I can account for but six or seven thousand ducks. 
Now, in one winter alone, it was in our grandfathers' 
days a usual thing for a decoyman to catch from five to 
ten thousand birds, at an annual outlay of perhaps $0/. 
spent in keeping up a pond and its netting, its pipes, and 
its reed screens." The price realised by the fowl at the 
commencement of the present century seems trivial 
enough as compared with that produced in the present 
day, but many decoys then made a return of from 
one to four hundred pounds per annum, perhaps even 
more, could the secrets of the decoymen be ascertained. 
In 1714 about 9J, per dozen birds seems to have been 
the price (it must be remembered that the smaller species 
of duck were counted as “half-birds," and went at twenty- 
four to the dozen); from thence the price appears gradu¬ 
ally to have increased to i 6 s. per dozen m 1726. In 
1765-66,13,160 “whole-birds" (representing t8,odo fowl), 
captured at the Dowsley decoy, sold for 385/. i8r. lodf. 

As might be expected of men exercising such an excep¬ 
tional calling^ die dedoyman was clannish in the extreme ; 
and Sir Ral|4i <iailtivev gives some very interesting par¬ 
ticulars of a fomtly of typical decoymen named 
who or%ina)ly migrated from Firskney in Lind^nsldm, 
whefo fo^ hMkmg followed the ^ameoccu|Metion, fotix 








’ in county they remodelled most of the 

isfesttog decoys nnd constructed others. Descendants 
itf :d!feSajbe famUy,ba\dng^ removed to other counties, 

are some of them still celebrated for the skill with which 
eitetcise the talent inherited from their forefathers. 
iV^h^^ Old George pkelton*' first came into Norfolk he 
found the decoy-pipes simply grouped around the margins 
of the'** Broads,” a plan which did not at all accord with his 
ideas of propriety, the great extent of water rendering it 
difficult if not impossible to have the fowl under what he 
considered proper control He therefore selected a small 
piece of water of about two acres in extent on the banks 
of which to construct his decoy, much to the amusement 

the local decoymen; but their derision was soon changed 
to amazement when in one week he captured i too teal in 
his “two-acre puddle” as they derisively termed it. The 
son of this man, also known as ** Old George Skelton,” 
was equally celebrated for his skill as a dccoyman, and 
left his mark upon many of the Norfolk decoys. This 
man, says Sir F<alph Gallwey, is described as a “ very 
peculiar man, short of stature, web-footed like a duck, 
very strongly built, particularly kind in disposition, per¬ 
fectly indifferent to cold and hardship, well-infomied, and 
unequalled in skill in the construction and management 
of decoys.” 

In the space at our disposal it would be impossible 
even to epitomise the full and elaborate instructions for 
erecting and working a decoy, given so clearly and pre¬ 
cisely that the thirty two plans and illustrations arc 
scarcely necessary for their elucidation. But with such 
assistance there should be no difficulty in erecting the 
decoy, and by following the ample instructions expe¬ 
rience would be gained in a season or two sufficient to 
enable almost any one to work the pipes wnth tolerable 
success ; but the art of decoying is only to be acquired in 
perfection by careful and Continued study of the habits of 
the frequenters of the decoy pond with practice added. 
We quite agree with Sir Ralph Gallwey tliat there cannot 
be a more interesting adjunct to an estate than a duck 
decoy, if even it be only worked on occasions to obtain a 
supply of fowl for the table of the proprietor and as 
acceptable presents to his friends ; hut should he be a 
naturalist and fond of the study of birds, a peep through 
the screen of his decoy at the fowl disporting themselves 
in a state of perfect unconsciousness under his very eye 
and almost within his grasp will go far towards repaying 
him the trifling outlay the decoy will entail. Nor need 
the fact of the decoy being worked preclude the proprietor 
from the occasional use of the gun : if not persistently dis¬ 
turbed the fowl will speedily return, and although it is 
undoubtedly to the advantage of the decoy to be perfectly 
alluded, a very successfully worked decoy is known to 
the writer in so exposed a situation that the fowl on the 
wnter may be seen from a public road which passes close 
By ; it astonishing how soon wildfowl become accus¬ 
tomed to sounds and sights which arc not sudden or 
uncsepected. 

Sir Ralph Gallwey enumerates forty-four working 
decoya, apd traces with more or less success the history 
of 149 others which have ceased to be used ih England, 
and three active knd nineteen disused decoys in Scotland; 
th^ aisfer ialand^ so far as he can ascertain, never hhvtng 
pbss^ited a decojr. Of this large number Uncoltifliihe 


p'osseaaed thirty^-nine^'Cndy ''", 

Essex thirty, three of whW 

twentysbe, with five still wodeed; and 

with two only still in use. The history of ' 

l^ven by Sir Ralph GaHwey wJU be found 

antiquarian interest as well aS irith abundkpt 

the consideration of the naturaUst, and his chapter on tha : 

Lincolnshire Fens is eapccMy intorcstinit* * 

A short account is given of the decoys hs 

Holland, from which country enormous numbers of 
arc exported annually, and which probably indrea^ tibo 
state of affairs which existed in this country in the palmy 
days of the duck decoy. A small woodcut ort p 21^ 
shows a form of nesting basket used by the Dutch for 
their tame decoy ducks, and which would probably prove 
an excellent contrivance for inducing wild birds to neat 
in our own shrubberies and pleasure-grounds. 

We cannot speak too highly of the j^ates and phtns 
with which this handsome volume is illustrated, and we 
cordially recommend it to the perusal of all lovers of 
field-sports. 

COMETARV AND PLANETARY ORBITS 

Train de ia Determination des OrUtes des et 

des Planhtcs. Par le Chevalier Theodore d'Oppdlter, 

&c. Edition Fran^aise. Par Ernest Paaquier. (Paris t 
Gauthier-Villars, 1886.) 

HIS is a translation from the second edition of the 
first volume of Prof, Oppolzeris laborious and truly 
classical work in German, on the theory and practical 
determination of the orbits of comets and planets. It has 
been made with the full assent and co-operation of tb« 
author, and with the assistance of Dr. Schram and others 
who greatly aided in the production of the original work. 

The volume comprises nearly 500 pages of text and aoo 
pages of tables, and is an excellent specimen of typography 
throughout Oppdizeris first volume is divided into two 
parts, the first termed preparatory^ the sectmd treating of 
the determination of orbits in the Various conic sedtidp* 

In the preparatory part we have chapters on the tiramst 

formation of co-ordinates; on co-ordinates in their reb^tkm 

to the time and the relation between the position of tbo 

celestial body in its orbit and the corresponding epoch ; 

likewise on the relation between a number of positions In 

the orbit. There is a chapter on aberration, and on hnpoitftni 

one on the theoretical determination Of the formulaq of 

cession and nutation. The second part Comintnciea vriA 

the treatment of parabolic orbits, of which thO 

cometary discoveries of the present; day nocOMita^ SO 

frequent application, and there are fti%*wiMdted 

examples referring to the comet* tB6$ IlL khd 

This section is followed byo chapter, 

much interest, on the determination ^ 4 . 

swarm of meteors by means of its railiaat 

which is reduced within a very small ' 

and calculation: a numerical exathple k 

one of Prof. WekS^s radlahtS. The 

the Calculation pf the'Orbtt 

with respect to the exoentriteity ; , 

tionsonly,,a8 h 
'dbselrvations .'ate,' 

method of 0auss^;’wf)i4^^jfaimiA 







^ bi^t) ttsrf i^ d^ftrmining the 
nut7fil>er of ^ minor plai&et9, 
the eotnetfe of short petiod. Oppdizer sub- 
it in hi{^ second edition one of his ow^n, 
es^tensive application he has found to be 
ai^pcn^or to ad oth methods, both as regards the 
|>^iaiob of the results and the rapidity with which the 
computations may be performed. In the case of the planet 
tie, retained results on a first approximation more 
mcact than those given by the method of Gauss after three 
approximations. Further, it is pointed out that, where 
fodr observations are employed, Gauss’s method is not ap- 
pheatito), except when the excentricity is small. There is a 
chapter on the modifications of Oppolzer’s method neces¬ 
sary in the determination of cometary orbits ; also a nu- 
tnerlcal example for the orbit of the minor planet Em/om, 
and one for ttie. Erst comet of 1 866, or the comet of the 
November meteors, as well as a comparison of the new 
method ^th that of Gauss, by an example taken from 
the 'TAsoria So far, three observations are em¬ 

ployed- Similar examples follow for the case of four 
observations. A succeeding section deals with the calcu¬ 
lation of circular orbits, and it is shown that an ephemeris 
deduced from a circular orbit, which admits of compara¬ 
tively rapid and easy calculation, may be made of service 
in followingfor a time a newly-discovered minor planet. In 
an appendix are collected all the formula; usually required 
in the first determinations of orbits, with reference to 
those parts of the volume where the analysis and other 
details are to be found—a rhumk that possesses great 
value in so extensive a work. The tables which follow : 
are on a greatly extended and refined system, more 
especially that for the calculation of the true anomaly in 
the parabola 

The great work of Oppdlzer, of which Prof. Pasquicr 
has presented astronomers with so admirable a transla¬ 
tion, is not one suited to a beginner; but the student 
with a certain knowledge of the differential and integral 
cakuius, and of analytical mechanics, may initiate him¬ 
self with its aid, as the translator remarks in his preface, 
"ti Fun des probkmes les plus hardis que se soit postfs 
l^ntelligehpe butnaine.” 


LETTERS TO THE EDITOR 

{TUf dots nat Ao/d himself responsible for opinions /Jr- 

pres^td fy his eorrespondents. Heilher can he underlain to 
ar to correspond soith ihe writers of rejected mann* 
Ho notice is toAen of anonymous communicaH&ns. 
fTSI# MiiUr urpenily requests correspondents to keep their letters 
: 4 s short at possible* The pressure on his space is so great 

ft is impossible otherwise to insure ihe appearance even 
tff e^nmiioatfonseontainiHg interesting and novel facts,] 

Me Silver-Blue Cloudlets again 

^ Faoll Ult week’s Usue, p. 364, it would seem that the 
ai^ eloudlets seen at midnight low down over 
both in this, and last, yearns July are 
attention among your conespondentabut have 


Mg earn Motion among your conespondentabut have 
m to them- 

JwVStm fi taoirkahle diiplay of those bri^t blue 
of Taasday, July 37, though wih some 
itiiM w appearance la the 

ttie ^ wind we« hfowh^, m . 


aO'fip, night temp, = 4S* F., depression ot^wct^bulb » 4'‘*p F 
It was thetefore just such a night as at this season of the year 
and in this high latitude is certalu to show a coloured turiUgfit 
over the sun*s place beneath the nortl^m horizon, if ordimt^ 
thick fogs, and low cloud^banks do not interfere. 

On issuing, then, that night, close upon twelve o’clock, fiDOi|^ 
the Observatory computing'room, upon the Calton Hill, 1 was 
surprised and even startled, rut at sering a low-down coloupsd 
twilight in the north, but at the excessive strength, and glittering 
brightness of its colours. You might indeed have, at fiest 
sight, imagined that some great cUy, spread abroad over the 
plains of Fife was in a fierce state of extensive confiaxj^tkm, so 
burning red was the first and lowest stratum extending auM 
nearly 30^ of the horizon. But that awful kind of red¬ 
ness passed quickly into lemon-yellow clouds in the atraium 
next above the red ; and then came the silver-blue cloudlets jurt 
above the lemon-yellow, and even brighter still; but with up 
innocence of colour and gentleness of beauty, which at once 
exorcised the horrid ide.! ofmalignant flames devouring the works 
of man ; and showed it must be something very different. 

But still what was it, that made that low level strip far away 
in the north, just then so brilliant in its light and intense In Its 
colours,—that it, and it alone seemed Tor the time, to be 
illumining the otherwise pitchy darkness of night ? At the same 
time a few stars were faintly vi ible; while a long streamer, 
of apparently white cirrus cloud, trailed over half the sky from 
west, to ea^t-north-cast, and passed across the Polar region at a 
considerable altitude, having the silver-blue cloudlets and their 
gorgeous red basement far below, but within, its wide-incloting 
sweep. 

On reaching home, I got a large spectroscope to bear on the 
brightest part of the low level streak of richly coloured light, 
its red, and yellow, and light blue, both collectively, and 
separately; but with no other decided effect than a short con¬ 
tinuous spectrum in the green; which, as I have elsewhere long 
ago shown, is the spectrum of ordinary twilight always. For even 
though red and yellow be present to the eye at large, theae 
colours rapidly fade out in any slit-formed spectrum, leaving the 
maximum of faint twilight placed by the prism as above 
described. 

On this occ.asion, however, I did remark that that short 
continuous s|>cctrum l>cgan in its citron, or commencing, region 
rather abruptly: in fact I even imagined a bright line there; 
and after several independent measures of spectrum-place, duly 
tested by reference both to a hydrogen tube, and the micrometer 
readings,—made out, that it was in the very position of the 
aurora line; or that, in fact, aurora was at that moment assUt- 
ing, though to a very small extent, in that low streak of merely, 
but yet so intensely coloured, solar and Scottish, midsummer- 
midnight, northern, twilight. 

Going next to the window, with n hand spectroscope, and 
examining the long ribbon of supposed white cirrus at some 
immense elevation,—it was startling as well as delightful to find 
it to consist of hardly anything but aurora ; and to see aurora’s 
chief line thin, sharp and positively brilliant along its whole 
extent; even appearing, if that could be, several times brighter, 
than its parent white streamer itself looked to the naked eye. 

Nor did the identification, as aurora, of this fait while arc 
{transverse to a line leading to the magnetic pole), depend on the 
spectroscope alone ; for, about 1 a.m., it began to form luminous, 
and rather yellowish, abutments to both its western and eastern 
terminations. Then its original singleness of curvature began to 
mould itself in the north-west into several curves of shorter 
radius; and after that, many thin arrows and shafts of light 
began to shoot out at right-angles from some parts eff the great 
' arc, and towards the zenith ; and then, after a few minutes, dtOd 
I away. In fact it was to the eye a very fair auroral display, 

I though the papers next morning said nothing about it. 

Bat luminous manifestations were by no means the whole of 
what the aurora was doing; for presently I could conceal from 
myself no longer that the whole space below that long and high 
vaulting, white, upper are was darkened, as compared against 
the sky elsewhere, with a hrown-btack hue ; which moreover 
darkened still further and deepened in obscuration as it de¬ 
scended, until it suddenly ended sharply above, and quite close 
to, the silver-blue cloudlets of the low coloured twili^t on the 
northern horlepa 

Here then vms « k^ at onoe to the apparently supenmdpM 
bHIlkmoe of the tilver-bloe ebudletsand the other colopm 
below tlitm; Vila i 41 the broM expanse of onlinaiF 
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or «xtendin$[ in reality ta far beyond and «1?ove 

place of the Said c1oudIet», was on this occasion paintedi or 
odt by dark dun colour. Nearly ha^ the heavens were 
id i^MtdUredk and the earth below was as dark. No wonder 
then wat the residual strip of untouched hvilight shone so 
ebhspiicitotisly in contrast. 

$tut ydiat is that darkness below an auroral arc ? 

It has bean comparetf to the dark space under the negative 
pole of a highly rarefied gas-tube» when an electric spark is 
passed through it. And if we add in idea that it extends 
downwards to a certain angular distance from the sun, say 20°, 
and keeps to that,—the suggestion may explain why the silver- 
blue cloudlets were seen higher over the northern horizon in the 
end of June and beginning of July, than at the end of the 
latter month ; and also why they arc never seen in the winter. 
But a still greater instrumental curiosity manifested itself in tbi?, 
that the bright auroral citron-coloured line wa« also given in the 
spectroscope out of every part of that large expanse of auroral 
Ae^ej and almost, though not quite, as well as from the bright 
track along its outer and upper edge ; just as if, however dark 
to the unassisted eye, the black-brown space was yet somewhat 
lummiferous to the peculiar power of the prism. 

On the next night after this interesting midnight experience, 
there was no aurora, and the twilight extended faintly to many 
degrees higher than the position of the blue clouds of the 
previous night, and in fart spread into and over the region which 
was before so decidedly “aurora blackened.*' 

But the next night after that again, viz. two nights after the 
display, there was a wet drizzling mist which continued through 
the early hours until more than a quarter of an inch of rainmll 
had been gathered. Admirably confirming therefore the late 
Sir Robert Christison's often strongly expressed opinion that 
48 hours after a great aurora, abundant rain is sure to follow,— 
w opinion too which I have only just heard was formed quite 
independently in Canada by my friend Mr. R. S. Halihurton, 
who is even now introducing it into his theory of “the aqueous 
origin of the aurora,” so far as that can be carried; but with¬ 
out explaining either the citron line in the spectrum ; or the 
effect on the magnetic needle. C. PiAZZi Smyth 

1$, Royal Terrace, Kdinbitrgh, July 31 


The Bright Clouda 

The bright cirrus- 1 ike clouds are very common here this 
ftummer. I have seen them here on the nights of the 12th, iSth, 
zaiht and 24th of last month, and on the 1st inst., also at 
Gilsland on the 27th ult., in fact 1 do not know that in the last 
fortnight there has been a single night on which the northern 
sky has been quite free from lower douds on which they have 
not i^eared more or less ; sometimes, however, they appear 
but for a short time, and in a very limited area of the sky, I 
have tried to keep a watch to see them in the day-time, but have 
not succeeded as yet ; the nearest approach to success was on 
the 20th ult., when 1 saw' (hem as early as 9.22 p.m., at which 
time they were visible over the greater part of the sky, but in 
the south-east were not strikingly bright. 

There is one peculiarity with respect to them that I have not 
seen mentioned in Nature, and that is their motion ; on the 
above dates, except the 20th, I look notice of this, and in every 
instance the motion wa.s from a northerly or easterly direction, 
whereas I have not noticed any ordinary cirrus moving from 
^at quarter lately, Last night at Irom lo to 10,15, when there 
were small patches of these curious clouds, there a'as also at the 
same time a great deal of ordinaty cirrus moving from the west. 
This cJrcumstance appears to indicate that there is quite a 
diffeiynt current of wind in the upper atmosphere from that 
blowing at the lower elevation of ordinary cirrus. 

I have no hesitation in saying that these extraordinaiy clouds 
do not diine with their own light, but with the direct light of the 

T. W. Backhouse 

Snaderiand, August 2 


Aurora 

The foUo^]^ is a record of aurora oliservcd on July at 
KamOlton, co. iSonegal ^ 

9.30 n,Yn.-^From west to east there were occasional pencils 
of reddish lights shooting up, while from east to west there were 



continuous pencils tof 

mittent {A/omi and o6luni|Bii of tti ^ , 

notth'Cast and north-north-w^ 
but increasing and decreasing in ftt ^' 

clouds of red forming a coroto at tfbe 
Capella f?), at such times as pencils shotup fixim thto ath^thw#^ 
on a rude irregular cross. ^ 
disappeared quite rapidly. The clouds and cohumiB Of 
light were succeeded by flashes and pencils of bright Oilyer 
they being most frequent and brilliaat between the north and 
west, the flashes being sometimes ki long narrow Wavy clouds, 
that rapidly ascended, or narrow sheets that appeared and dis*, 
appeared nearly instantaneously. They became more and. more 
brilliant, especially to the north-north*west, till the display waa 
greatest between 10.30 and 10.45. , „ * 

10.45 p.m.—About this hour the continuous benoils of yellow 
and reddish lights between the east and west disappear^ with 
the other lights, but about five minutes afterWaid»» to the north¬ 
ward, silver pencils and sheets appeared, veering from thence 
gradually towards the north-east and ftoAt. Some of the gheets 
hung at times in clouds that formed small arcs, that slowly rose 
obliquely, and moving eastward till about 11 o'clock, when all 
the rights disappeared, except that at long intervals faint penriU 
or flashes might shoot up on a small arc of silv^ clouds; 
but at 11.25 there was another brilliant display* First there 
appeared an arch of silver light, i s centre being about oofth- 
north-we^t. then two arches that began sending up horns and 
pencils of light. The upper arch vas a little below the North 
Star, while the lower one went tbrough the Pointers of the Ploayh t 
these two ar^es were succeeded by one at 11.3V The crowp o1 
the arch was very unsteady, moving from norm to north-north¬ 
west and back again, its shape and the accomMuyinghoms and 
pencils continusJly changing, the most brilliant and highest 
pencils being those that shot up to the north-westward. This 
display continued more or lew brilliant till 11.45* when clouds 
came no and prevented further observations; but at midni^t 
the position ot an arch was distinctly defi*«ed behind the cloud*. 
At I a.m. the clouds had cleared a«ay and no lights were 
vi-ible. The night was not favourable for seeing an aurora, as 
it was very light and dear, yet at times the Uathts were very 
brilliant. Although the arches were of the same class of silver 
light as those seen from the North Atlantic or the Canadian 
Lakes yet they were not steady like those, as they were con¬ 
tinually shifting their positions or disappearing and reappearing. 
During the previous day there was a northerly wind with at 
times intensely cold squalls of misty rain* 

G. H. Rinaman 


About 11.15 p m. July 27, 1886, I observed an iQ^|>2eirt 
stage of the aurora borealis, and about c.io a.m. of the 28th a 
considerable display of auroral colour commenced ; but between 
0.30 a.m. and 1 there was a vivid display of huge auroral sheets 
and columns; indeed, h did not require much to entitle the 
golden scene lo the epithet—magnificent. There was a pris¬ 
matic arc, not unlike a rainbow, which spanned from the north¬ 
west lo the east, and measured about 70* from its centre to the 
horizon. All under this arc was a flood of white whldi 
the Aurora did not in the least degree jnVrtde, From this arc 
developed a brilliant aurora boreaUs to a few d<^rees south of 
the zenith; and, with other constellations, Cygnus, jLyrak and 
the Northern Crown were overwhelmed in a golden miod. Jn 
this part of our northern latitude there are at preient highly 
favourable conditions for phenomenal refiracrion of ikdar hghti 
On the morning of the 27tb and aSth the earih-ohme on the 
moon was very bright, and I have no doubt but that these atmh^ 
spheric conditions are also favourable, to auroral displays. 
vestige of the aurora boreaUs disappeared about 2.^ 

I do not think that an aurora as early as Mjr U 
record; in the Culloden meteoroldgical records there Is. 'iM 
one recorded so early as July 1S41 tO iB^ ; 'indswwl 
August is reckoned unusually early for an abrorh 
I recollect a most meghlficent one abbut the 
in 1882, in the upper reddbes of X 4 markritiireX did 
sheets and columns reached fiiom the west sdl ~ 
to the east, and URthuS yauU of heaven to the i 
their fleet ridftiim BashAs and burvts df j 
they lighted up t&O'harfb wii^ { 

The Academy^ air Street^ 






3 *J 


iii4 asm* 

^ ^ Acigb- 

lumoii; )|!«mf^ye series b<^Dl aitd pftft^)U» the 
MiriaSf*tof wtifib b tepmeoted in the accompanying 
.._hep»r^lk *t f«o^ t»*“*TOi r*^ cannot be repreaeniej 

. $0uN*t) . ' 

l^npened to have a theodolite near at hand^ 1 measured 
am.tdibnmf and aalmueha of the parhelia and contact arches, 
**4 pi two poinie on the lar^r halo, with the following 
ft^t 



Azimuth 


Altitude. 


^an ... 

320“ 


25 " 


POrhalia 




Angular distance 
from sun 

P* 

347 

.. t 

25 

27 

fw 

F*** 



25 

25 

27 

120 


200 


25 

120 

COnlact-Rrch 
m inii«r faalo 


2 iS .. 


Radiut of larg« halo 
from moan of two 
observAtions 

Left extremity (a*^) 


‘ 39 

6*1* 'to' 

Ri^ht extremity (a‘) 


353 

’ 39 



The positions of the two parhelia i "* i’*'' (or more proi>erly 
fl^ieaking, antkiUa) at 120° on either side of the sun, exactly 
accord ndth what is givep in the text-books, but the solar longi¬ 
tude of the parhelia on the primary halo 2 y^t and the dimen¬ 
sions of the larger halo Psi**, usually given as aO**, are greater 
than those usually recorded. 

The fallowing features were observed:— 

(1) The parhelion, 27®, to the left of the sun, was very 
brightly visible before that on the right appeared at all. 

(a) 'ftie parhelic circle appeared to encircle the entire sky, 
and to be everywhere of the same aliiuide— 25"*—as that of the 
flOlt 

(3) The contact arch, », at the top of the larger halo, was 
remarkably brilliant,'being red on the side adjai.ent to the sun, 


glad to hear if aity corroborative measuremems were made by 
other observers. E. Douoi.ah AacHiBAjJ> 

Tunbridge Welto, July 

P,S. No paxholia were visible at the junction of th* huger 
halo H H with the parhelic circle. Also there were no signs of 
the rare 90^ radius halo. The radius of the inner halo was not 
measured, but as the lateral deviation of the parhelia f* froib 
the points in which it intersected the parhelic circle for a sohur 
altitude of 25* should be about 2° y\ thi'i would make the radius 
of the inner halo 24^ 53' instead of 22" 30' as is generally the 
case. . 

On Tuesday afternoon, 20tb inst., while sketching near Cran- 
brook, in the Weald of Kent, 1 »aw a magnificent example of 
mock suns and solar rainbow circlet. 

Fr^ m an early part of the day the sky had been. 1 think, 
more splendid in its cloud arrangements of cirr^ •cumulus than 
I have ever seen in this or any other country, though I have al¬ 
ways been s delighted student of these phenomena. From 10 a 
to about 4 p.m. there was an incessant change of loveliness in the 
forms and po- itions of the cl.juds and the remarkable perspec¬ 
tives thereby proluced, to the intense admiration of myself and 
wife. But al^ut 4 o'clock one half of the henvens from the 
horizon to the zenith became nearly covered with a thin stratum 
of dark clouds, which resembled more than nnythi g else innu¬ 
merable long bundles of cotton fibre, placed in every possible 
direction. The other half of the sky was of the richeiit and most 
delicate ultramarine as a background, and ihe fleecy marts tail 
and fi<^cks of sheep cloudlets as the subjects. On the dark f trata 
of clouds the mock suns made their appearance, the real sun 
shining through the clouds with great intensity. 

The whole phenomenon did not fade out till nearly 6 o'clock. 
As I saw it for some time reflected in a large sheet of water, I 
had good opportunities of studying it. 

The setting of the sun that night was the most gorgeous 
pageant—myriads of golden streamers, in groups, being sent up 
from purple and scarlet clouds. Rohrrt H. F. Ripfon 

Jasper Road, Upper Norwood, July 28 

N.B. The clouds in the vicinity of the sun were slightly 
opalescent.— R. H. F. R. 



tfUd blue OA that furthest from it, and appeared to lie almost 
exactly at the zenith, thus supporting the somewhat rough 
measurementt of the outer halo, which made it conddcrably 
htget tkan th* traditional 46^^ 

(4) Tke contact arches a* a*‘ were also veiy brilliant, and the 
apoiOe witbsR them w well as that within the inner halo A A was 
darker than that outside. 

is) CpUsian of the outer halo, H H, were similar to those 
<rf;;th<s hwr halo, A A, viz, red inside and blue outside, but 
‘ifildiiiter.\ 

(6) iV f^helia attached to the inner circle p* were simi- 
JlWtde and blue outside, while those at 120'' were 

lasted about twenty mimttos and was 
e bf m dutiful sights 1 ever saw. I was experiment- 
li MA baU^ at the time, or should have been able 

deiAiled dboervations. I hear that on Monday 
^ VittAilt of a tropical chaiacter iell at Dieppe. The 
optical phenomena appeared 
E|; iKe jjiSpB torinw by f$>ty globo-drxua. I &aU be 


A Singular Case 

On March 2 last a small fishing-boat engngetl in trawling a^ 
about 20 kilometres from the coast, off Monte Argentaro (Tufcan 
Maremma), captured a specimen of the Mediterranean Red 
Mallet {Muilus barbatus) tightly incased in a large colony of 
Pyrosoma atlantkum. The head of the fish had reached the 
bottom of the social cylinder, which fitted it to a nicety. The 
Pyrosoma measures o il2 millimetre in length and 0*032 milli¬ 
metre at its greatest transverse diameter; the mullet {i o'152 
millimetre long, so that only 0*040 milli nelre of its uil pro¬ 
jects beyond the lightly fitting Pyrosomat The fish was taken 
alive f but it could have lived in such conditions or how it 

got into its tight jacket is to me most enigmatical. Even ad¬ 
mitting a certain amount of elasticity in the tight-fitting tube in 
which its head, body, and fins are incased, its movements could 
O ily have been very limited, and a very inc -mpicte respiration 
and |)ethap>s nutrition might have cime to it through the orifices 
of the zooids. 

Young fish, especially Sco uberviii';, are often found under the 
shelter uf M^use and /'Ajvj/w—the case of Fierasfer getting 
in*o the visceral cavity of Nalathurm is well known ; bat it is 
the fir-t time I have seen or heard of so singular a case of 
imprisonment as the one relaied above, and I therefore thought 
it worthy of the attention of the readers of Natuak. 'Hie 
specimen is preserved in alcohol in the rich icbth^logical series 
of the colleclio 1 of Italian Vertebrata in the Florence R6yal 
Zo-tlogical Museum. Henry H. Giguoh 

Florence, July 29 

The Weather at Caracas 

The following notes on the weather at Caracas during the 
remarkable storm from May it to 15 may not be void of 
interest:— 

We had a rather low barometer on May 8 (10 a m., 682*93 
mm. ; 4 p m.i 68r99 but then u rose gradually tilt 

May ^8 (o8S“42 and 683*17 mm. respectively). 'Ihere had 
b^n po ndA: In the twelve days of the months h^x l^om 










to th6re foil io6 mm. rain, about ^H^nintA pf our 
t<i^ Twlt quantUy; ontho 13th. j 14^^, 

; l6wj JfOt, Tlrtde heairy ruin^ were undoubtedly due to 
Hio'iipokhei# iitorm, aUlioti^h they cam® two diys later. 

Ca^racft®, yyttie 99 A, Ern'st 

Tho Indiviaibility pf Certain Whole Numbera 

Anther exception ^jOs been found to Fermftt*a assertion 
regarding the indivMbility of whole numbers of the form 
ju 

2* + I (scefievcrni notices in Nature, vols. xviii. and xix.). 
'fhe matter now stands aa follows 
6 

2® + I divisible by 5 ‘2^ 4- i {Euler^ 

0 

2 * + I ,, 1071-2'’ i- T (Landry) 


4 - I 


+ I 


7’ 2 '* 4 


5 ' 2 ' 

S**2' 


1 (rervoiichine) 
I (Pei voitchine) 

' 3 «+ I (fieelhoff). 


M. 


A Quadruped Duck 

It may intei-esl some readers of Nature to hear thvtt there is 
at present living in Bardsea a duck which has four feet. The 
two abnormal feet, which are webbed liKe the others, and of the 
same shape and size, spring from one leg, which is about the 
same length as the normal legs, but rather thicker. This leg 
grows from a point just beneath the tail. Its l)onc does not 
seem to be directly connected with the other l)ones of the bird, 
as it can he freely moved in any direction. This duck is more 
than a month old, and is healthy. Edward GEoottEGAN 
Bardsea, August 3 


FHYSIOLOaCAL SELECTION: AN ADDL 
TJONAL SUGGESTION ON THE OEIGIN OF 
SPECIES 1 

L 

^■•HERE are three cardinal difficulties in the way of 
* natural selection, considered as a theor>^ of the 
Origin of species. 

(i) The difference between species and varieties in 
respect of mutual fertility. Many of our domesticated 
varieties differ from one another to an extent greater than 
that which distinguishes many natural species: yet they 
continue perfectly fertilewhile the natural species 
are nearly always more or less sterile. The difficulty is 
not met by pointing to the fact that sterility between 
natural species is neither absolutely constant nor constantly 
absolute ; for the question still remains, Why arc the modi¬ 
fications of organic types supposed to have been produced 
by natural selection, so generally attended with some more 
or less pronounced degree of mutual sterility, when even 
greater modifications of such types produced by artificial 
selection so generally continue mutually fertile? That 
this question does not admit of any answer by the theory 
of natural selection Mr. Darwin himself acknowledges, 
and therefore suggests a wholly independent hypothesis 
by which to explain the fact. This hypothesis is, that 
varieties occurring under natuie “ will have been exposed 
during long periods of time to more uniform conditions 
than have domesticated varieties, and this may well make 
a wide difference in the result.” Now', whatever we may 
think of this hypothesis, it is certainly quite distinct from 
tlrt theory of natural selection; and, therefore, any one 
Who adopts the supplementary hypothesis is, so far, con¬ 
fessing the inadequacy of that theory, considered as a 
thecMy of the origin of species. For my own part, \ deem 
the hypothesis wholly insufficient to meet the facts. 
When vto remember the incalculable number of species, 
living and eidinct^ we immediately feel the necessity for 

^ * Alnamct of a wiwJ the tinneofi Society oti Uvy by 

J. Rontottltt, W.A., Set. 


some, much more 
which CohsUtutestheifr meat 

as Species, was ip every' 

produced on the generative sye|?eth fey unilpTO bja'" ’ 
of life. To say nothing of tSus ant^odent 
that in all these mflhons and miUioha of " 
ductive system should happen to h^ve be^bT 
this peculiar way by the merely ne^tive condiUoh 
formity, there remairts what seems to me the ayenv) 
ing consideration that, at the time when a variety Ih nftt, 
forming, the condition of prolonged exposure must 
sari Iy be absent as regaras that variety: yet this ii Just 
the time when we must suppose that the infertili^ mth 
its parent form arose. Because, if not, the incipieipt 
variety would have been reabsorbed into its pareht form 
by intercrossing. 

(2) For the swamping effects of free intercrossing upon 
an individual variation constitutes the next, and perhaps 
the most formidable, difficulty with which the theo*^ of 
natural selection is beset. The only answer which Mr*. 
Darwin has to make in this case is that a numb®*' of in¬ 
dividuals inhabiting the same area may vary in the same 
way at the same time. Of course, if this assumption were 
gTanted, there would be an end of the present difficulty; 
for if a sufficient number of individuals were thus simi¬ 
larly and simultaneously modified, there need no longi^ 
be any danger of the variety being swamped by inter¬ 
crossing. Hut the force of the difficulty consists in the 
very fact of this assumption being required to meet it* 
The theory of natural selection trusts to the chapter ol 
accidents in the matter of variation; and in this chapter 
we read of no reasons why the same beneficial variadon 
should arise in a number of individuals simultaneously* 
Moreover, if it docs so, the fact of its doing so cannot be 
attributed to natural selection, which fhus again fails as a 
theory of the origin of species. Lastly^ as will imme¬ 
diately be shown, a veiy large proportion, if not the 
majority, of features which seive to distinguish species 
from species, are features presenting no utilitarian signifi¬ 
cance ; and, therefore, even if it be conceded that they 
each arose in a number of individuals simultaneously, 
their reabsorption by intercrossing could not have been 
in any degree hindered by natural selection. 

(3) The difficulty just alluded to of the inutility to 
species of so large a proportion of specific distinctions, fe. 
one which Mr. Darwin frzinkly acknowledges in the later, 
editions of his works. In other words, he allows that a 
large proportion of these distinctions resemble the more 
general distinction of sterility in not admitting of any 
explanation by the theory of natural selection. They 
consist of small and trivial differences of form and colout^ 
or of meaningless details of structure, which, being of na 
service to the plants or animals presenting them, cannot 
have arisen through the agency of naiuriri selectio**- if . 
it be suggested that all such distinctions ara of d%uiijaa 
utility, the answer is that to offer this sugge^tipn iatjo* 
reason in a circle. For the only evidence we hkye of 
natural selection as an operating cause in any cise t» 
derived from the utility of the observed molts: fhetefow^ 
in cases where miiity is apparently absent, weTnay pOt 
assume that it must be present only because, if k Wtifb* 
not present, the results vnust be due to some cau^ 

than natural selection* Observe, the base would bp 
different if the great mnjority of specific 
like the great majority Of higher distinctioiijs-^iWW ^ 
obvious utilitarian significance; for in this chiO bte libltiiht, 
reasonably set down the exceprions as bf vtliie', 
or hold that they appear to b« exceptit^ 
count of our ignorance^ But k is cenaibly lob 
donand on our fekh ih hatural aelecUph .tb 
argument from When the 
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, MI oba^rv^ Its force has been 

O^w^iix and .'hif.fbllbwers. Here 
the tl^e^ of nature] selectton fails as a 
^ apeciesr^ 

I|| yl^ Of tnest three grave disabilities under which 
^ Ibeo^ of natural flection lies, I feel entitled to affirm 
tbat th®has been misnamed. Natural selection is 
a theory of the ori^n of species: 
in Js U theory of the origin—or rather of the cumulative 
diyiidopment—of adaptatims, whether these be morpho- 
Imj^h^logical, or psychological; and whether they 
sSC^sur m species only, or likewise in genera, families, 
e^qerSji^ or classes. These two things are very far from 
being the same ; for, on the one liand, in an enormously 
piheponderating number of instances, adaptive structures 
idt common to numerous species, while, on the other 
hand, the features which serve to distinguish species from 
allies are, as we have just seen, by no means invariably 
or even generally—of any adaptive character. If once 
it is thus clearly perceived that the theory of natural 
selection is not a theory of the origin of species, but a 
theory of the development of adaptive structures—whether 
these happen to be distinctive of species or of higher taxo- 
ttomical divisions—if once this is clearly perceived, the 
theory is released from all the difficulties which we have 
been considering. For these difficulties have beset the 
theory only because it has been made to pose as a theory 
of the origin of species, whereas in point of fact it is 
nothing of the kina. In so far as natural selection has 
had anything to do with the genesis of species, its opera¬ 
tion has been, so to speak, incidental: it has only helped 
in the Vrork of originating species in so far as some among 
the adaptive variations which it has preserved happen to 
have constituted differences of merely specific value. 
Many other such differences there are with which natural 
selection has had nothing to do—particularly the most 
Universal of all such.differences, or that of mutual sterility 
—while, on the other hand, by far the larger number of 
adaptations which have been the work of natural selection 
are now the common property of genera, families, orders, 
or classes. Let it, therefore, be clearly understood that it 
the office of natural selection to evolve adaptations : 
not hecessarily, or even geneialJy, to originate species. 

Let it also oe clearly understood that in thus seeking to 

g ace the theory of natural selection on its true logical 
oting, I am in no wise detracting from the importance 
of that theory. On the contrary, I am but seeking to 
release the theory from the difficulties with which it has 
been hitherto illegitimately sun-ounded. 

Enough has now been said to justify the view that there 
rtldst be some cause or causes other than natural selection 
Operating in the evolution of species. And this is no 
Oipre than Mr, Parwin himself has expressly and repeat¬ 
edly stated to have been his own view of the matter; nor 
am I aware that any of his followers have thought other¬ 
wise. Hitherto the only additional causes of any import¬ 
ance that have been assigned are use and disuse, sexual 
f^lectioh, corrdated variability, and yet another principle 
wbieh i believe to have been of much more importance 
any bf these, Yet it has attracted so little attention 
wi scarcely ever to be noticed by writers on evolution, and 
i^yer evto. to have received a name. For the sake of 
ccipyenietice, therefore, I will call this principle the Pre- 
Teflon of Intercrossing with Parent Forms, or the 
IS^lu^ph of Species by Independent Variation. 

V list lift consider how enormous must be the number 
presented by every generation of every 

t tm the theory 0/ natural aelectlon thus 

__ himself (mbears to have attributed mist iruport- 

. ita oontd^TAtitm oceupies ^ large a {Mttiim-of 
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Species. According to the Darwinian theory it is for the 
mbftt pafi only thbiie variations which happen to have 
been u^znl that have been prowrved: yet, even as thus 
limited, the principle of variability is held able to hirnbh 
sufficient material out of which to construct the whole 
adaptive morphology of nature. How immense, therefore, 
must be the number of unuseful variations 1 Yet these are 
all for the most part stiil-foorn, or allowed to die out imme¬ 
diately by intercrossing. Should such intercrossing be pre¬ 
vented, however, there is no reason why unuseful variations 
should not l>c perpetuated by heredity quite as well as usefbl 
ones when under the nursing influence of natural selection 
—as, indeed, we see to be the case in our domesticated 
productions. Consequently, if from any reason a section 
of a species is prevented from intercrossing with Che rest 
of its species, we might expect that new varieties (for ^e 
most part of a trivial ana unuseful kind) should arise 
within that section, and that in time these varieties should 
pass into new species. And this is exactly what we do 
find. Oceanic islands, for example, are well known to be 
extraordinarily rich in peculiar species ; and this can best 
be explained by considering that a complete separation of 
the fauna and flora of such an island permits them to 
develop independent histories of their own, without inter¬ 
ference by intercrossing with their originally parent forms. 
We see the same principle exemplified by the influence of 
geographical barriers of any kind, and also by the 
consequences of migration. When a species begins to 
disperse in different directions from its original home, 
those members of it which constitute the vanguard of 
each advancing army are much more likely to perpetuate 
any individual variations that may arise among them 
than are the me nbers which still occupy the original 
home. For not only is the population much less dense 
on the outskirts of the area occupied by the advanced 
guard ; but beyond these outskirts there lies a wholly un¬ 
occupied territory, upon which the new variety may gain 
a footing during the progress of its further migration. 
Thus, instead of being met on all aides by the swamping 
effects of intercrossing with its parent form, the new 
variety is now free to perpetuate itself with comparatively 
little risk of any such immediate extinction. And, in the 
re.su!L wherever we meet with a chain of nearly allied 
specific forms so distributed as to be suggestive of migra¬ 
tion with continuous modification, the points of specific 
difference are trivial or non-utilitarian in character. 
Clearly this general fact is in itself enough to prove that, 
given an absence of overwhelming intercrossing, indepen¬ 
dent variability may be trusted to evolve new species. 
The evidence which 1 have collected, and am collecting, 
of the general fact in question, must be left to constitute 
the subject of a future paper.^ 

Were it not for the very general occurrence of some 
degree of sterility between even closely allied species, and 
were it not also for the fact that closely allied species arc 
not always separated from one another b)- geographical 
barriers, one might reasonably be disjjosed to attribute all 
cases of species-formation by independent variability to 
the prevention of intercrossing by geographical barriers, 
or by migration. But it is evident that these two facts 
can no more be explained by the influence of geo^aphical 
barriers or by migration than they can by the influence 
of natural selection. The object of the present paper is 
to suggest an additional factor in the formation of specific 
types by independent variability, and one which appears 
to me fully competent to explain both the general facts 
just mentioned. 

' Sq far M I am aware, the first Writer who Imlwed cm the impo^oe of 
the preveothw of intercroBsine ia the evolution of species, b:ah by i^olatioa 
aad nilgrAtum. was Morite Wa^iwir. Since then Wallace, Weitnianift, 
other# have recJgniied this fact or. The mtwt rtceni c mtribwtioft to tM 
lu^ect ia an admmttde coHeotion of facts ptibltslied by Mr, Charles Dixtm in 
a^otk entitled. Evolfttihn without NatariU Selection/’ which vmt tecnnxly 
reviewed in tncK dokinuie' Rot I cannot find thai any of these vrttttni allude 
to the brinitihW which U b the oyectof the pment |Kaper to eauagUlt*, and 
widdh i* ej^Utoed In the ifti»eiedtiift tieltmftrapha. 




^ i^its of tho«e variable bisects which Vre call 
the ibpst variable is the reproductive siystem i 
S^' the vai^tions may be either in the direction of in¬ 
dited or jof diminished ferdlfty. Having, r^ard, there¬ 
in, to an the deMcate. complex, and for the most part 
hid^n conditions which determine this double kind of 
variation within the limits of the reproductive system, 
them can be no difhcu^y in granting that variations in 
the iVay of greater or less sterility must frequently occur 
both in plants and animals in a state of nature. Probably, 
indeed, tf we had the means of observing this point, we 
should find that there is no one variation more common. 
But, of course, whenever it arises—whether as a result of 
changed conditions of life, or, as we say, spontaneously— 
it immediately becomes extinguished, seeing that the in> 
dividuals which it affects are less able (if able at all) to 
propagate the variation. Hut now, if the variation should 
be eu^ that, while showing some degree of sterility with 
the parent form, it continues to be perfectly fertile within 
the limits of the varietal form, in this case the variation 
would neither be swamped by intercrossing, nor would it 
die out on account of sterility. On the contrary, this 
particular variation would be perpetuated with more 
certainty than any other variation, whether useful or un- 
useful. An illustration will serve to render this more clear. 

Suppose the variation in the reproductive system is 
such that the season of flowering or of pairing becomes 
either advanced or retarded. Whether this variation be, as 
we say, spontaneous, or due to any change of food, climate, 
habitat, &c., does not signify. The only point we need 
here attend to is that some individuals, living on the same 
geographical area as the rest of their species, have varied 
m their reproductive systems so that they arc perfectly 
fertile tnUr se^ while absolutel)j sterile with all other 
members of their species. By inheritance there would 
thus arise a variety living on the same geographical area 
as its parent form, and yet prevented from intercrossing 
with that form by a barrier quite as effectual as a thousand 
miles of ocean: the only difterence is that the barrier, 
instead of being geographical, is physiological 

From this illustration I hope it will be obvious that 
wherever any variation in the highly variable reproduc¬ 
tive system occurs, tending to sterility with the parent 
form without impairing fertility with the varietal form- 
no matter whether this be due, as here supposed, to a 
slight change in the season of reproductive activity, or to 
any other cause—there the physiological barrier in question 
must interpose, with the result of dividing the species into 
two parts. And it will be further evident that when such 
a division is effected, the same conditions are furnished to 
the origination of new species as are furnished to any 
part of a species when separated from the rest by geo¬ 
graphical barriers or by migration. For now the two 
sections of the species, even mough they be living on the 
same area, are free to develop distinct histories without 
mutual intercrossing, or, as I have phrased it, by in¬ 
dependent variation- 

To state this suggestion in another form. It enables us 
to regard many, if not most, natural species as the records 
of variation in the reproductive systems of ancestors. 
When accidental variations of a non-useful kind occur in 
any of the other systems or parts of organisms, they arc, 
as a rule, immediately extinguished by intercrossing. But 
whenever they happen to arise in the reproductive system 
in the way here suggested, they must inevitably tend to 
be preserved as new natural varieties, or incipient species. 
At first the difference would only be in respect of the re¬ 
productive system; but eventually, on account of inde¬ 
pendent variation, other differences would supervene, and 
the new variety would take rank as a true species. 

The iiriAciple thus briefly sketched in some respects 
resembTea, and in other respects differs from, the prindple 
of natural selection, or survival of the fittest, as I idll 
show later oh. For jibe sake of convenience, therefore, 



and to order to j 

teimsi t wfl! call thil 
, Siup^tioh of the Fit. 

I Bbrore proceeding to state \ 

' kind of variation on which 

( be noted that we are not _ 

i causes or its degrees. Not with w 
! this respect the theory of phydolbgiekl ^ ^ ^ 

i in just the same position as of natt^ 
it is enough for both that the needful variaiionS: ars 
vided, without its being incumbent on dthertOOs^^hdit m 
causes which underlie them. Neither are we 
with the degrees of sterility which the variation in ^b^lotv 
may in any particular case supply. For whd&er the 
de^ee of sterility with the parent fonp be orMneHy 
great or small, the result of it will in the long rim oe the, 
same : the only difference will be that in the latter case A 
greater number of generations would be required in order 
to separate the varietal from the parent form. 

(To be continued) 

TROPICAL FRUITS^ 

T he present Colonial and Indian Exhibition has deve¬ 
loped interest in tropical fruits to an extent not pre¬ 
viously known in England; and whatever may be the indi¬ 
vidual merits of many of the fruits displayed in the colonial 
market attached to the Exhibition, no one can deny that 
they afford proof of numerous undeveloped resources of 
our colonial possessions in a direction hitherto veiy much 
undervalued or entirely overlooked. Sir Joseph Hooker, 
in one of his journals, has remarked that “ most tropical 
fruits are edible, but few are worth eating/' But, after 
all, the merits of many fruits like those of certain wines, 
arc only properly appreciated under a concourse of local 
circumstances which materially affect our verdict. In 
the tropics the desire for refreshment and for something 
cooling and piquant is met by a fruit which, at the 
moment,completely answers the purpose. Transferred to a 
cooler climate, the same fruit may be entirely out of place, 
and indeed may be condemned as valueless. As a case 
in point, the water of a young cocoa-nut^ when clear and' 
fresh, taken from the fruit auer a long ride in the sum is 
most refreshing and wholesome, l^e same thing tried 
in the climate of England, and with fruit imported f^Oi^ 
the tropics, would be nauseous and wholly unpalatable* 
Similar remarks would apply to the fruit of the mapgo- 
steen, the durian, and many others where it is hecesiiai^ 
that the fruit should be eaten when just ripe, and whei^ 
a long journey affects the quality and impairs the delicacy 
—^both being of an evanescent character. 

Again, it is necessary to bear in mind how to use 
certain tropical fruits in order to appreciate them to the 
best advantage. Owing to the loose manner ih Sfdiich 
tropical fruits are termed, apples, plums, pears, peac^, 
&c., when they are neither botanically nor iAtnnaic^% 
anything of the sort, there has arisen con^derabm 
confusion respecting them. Again, many troj^cftl fMta 
are suitable only for salads or curries, apd should hPt 
appear at the dessert table at all. ^ Others 
when preserved or cooked, and they are then bdih wbok^ 
some and well adapted to the wants^ id the 
There is no good pear (Pyrus-emmunis, as kpoWnfil 
England, grown in the tropics, yet we have the stame 
apjSied to the Alligator or Avocado j^r 
tissima, Cart), the anchovy pear (Gmtf 
the mckly pear {Opuntia ficus-indicAf W4bb); ahd 
wooden pearof AusMiia 

Again, the English apple, afthdugh grown ip ihd m 
the tropics, is practiadly tittle value, but l|ie 
as loosely apuKed as in the case of 
fruits as wld% apiut aathe pdies in th^ 
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!y4lttw e w ottt ofintnysttqh^^^ wchave 
{Aa^fiani^i^ifaik, L*), the Kei 
H. etui $.), the Mamtoee apple 
the star apple \Chrysophytlum 
ihe fOse apple {hugttdi^ Jampos^ L), and the 
ppk Vi^nmfiis L.). In plums there are the 
tttln uff^afiphyUum caffrum^ Bernh.), the coco 
pAfsp^anus tcaco^^ L), the hog plum {JSpondias 
^ fVt, Pera)^ the Chinese date plum {Diosfiyros 
c^» > 1 ^. |l|.)i the blood plum {H<jsmat 0 staphts Barierif 
l^,1Ci}| gnd the my i^um of Sierra Leone {Paridarium 
0^isum^ Sabin^ ; and so with the gooseberry^ essentially 
a co!4 teinj^ate fruit, English colonists have applied the 
j^ftie to such widely-diverging fruits as those of Physalts 
i^rwiptna^ L. (Cape gooseberry), Petresciu aculeata^ Mill 
(piu^bados gooseberrj^, and Ctcca disiicha^ L. (Otaheite 
gooseberry). 

The so-called Nuts of the Tropics are in a worse state 
of confusion as regards the common names, and hence it 
by no means follows that what are ii^orted as nuts 
belong at all to that category of fruits. The most familiar 
of tropical nuts is the cocoa-nut {Cocos nucifira^ L ), a 
true nut; but the Para or Brazil nut {Bertholetia excelsa^ 
H. B.) is simply the seed, not nut, which is inclosed in a 
large globular fruit, almost as large as a 36-pound cannon¬ 
ball • exactly the same occurs in the case of the Sapucajo 
nut \Leoyihis Zabuco}o^ Aub.) as well as in the best of 
these so called tropical nuts, viz. the souari or butter-nut 
of British Guiana {Catyocar nuciferum^ 1..). The cashew 
nut {Ana^ardiutn occidentale^ L.) is a fruit borne upon 
a swollen pear-like peduncle, and presents one of the 
most remarkable instances of growth met in the tropics. 
The fruit when roasted is esteemed at dessert, and passes 
in India under the namb of promotion nut.*' The 
jamaic^ walnut {Aleurites fnoluccaua^ Willd) is the 
seed of an Euphorbiad, as also the cob-nut {Omphalea 
triandra^ L.). 

From the above remarks it will be noticed from what 
various sources, and from what a diversified range of 
planis tropical fruits are derived. Also that little depend¬ 
ence can be placed on the common English names 
applied to these fruits. Where obtainable little objec¬ 
tion can, however, be made against adopting the native 
or aboriginal names of tropical fruits, as in many cases 
toy arc sufficiently distinct, and at the same time are asso- 
cii^ted with circumstances of a local character, which, 
vender the name of permanent value. On this account a 
native or aboriginal name is quite as good, locally, as the 
scientffic name; but of course it loses its value outside 
its own country. We have incorporated the aboriginal 
in to case of the pine-apple {Ananas sativa^ L.), 
hnd mmy instances of a similar character are found in 
the nomenclature of Indian and Chinese fruits. 

Akpough not strictly speaking a tropical fruit, the 
Orange .is found in, both the eastern and western tropics, 
and It is to best known of any foreign fruit. Large 
increase has occurred in the importation of this fruit to 
within the last few years, and the present con- 
sitf^ioO is at the rate of 4^ million bushels per annum, 
Oriequml^ a cmisumption of sixteen oranges per head of 
pemtotibh. Of fnaits belonging to the same natural 
ordcras to orange tore are the lemon {Citrus medica^ 
idm^njum^ not largely grown in the tropics ; 

to (C«/r»r decumana^h.\^ fruit 

091 ^ ad inches m circumference; the citron {Citrus 
ChinSy used for candied peel;" and the 
^ vgf. aa'da^ Brand), which is chiefly 

bft and largely mrown for 

)e Itobi tto iiod concentrated, for to manu* 

, , efto 'This West Indiitn Um should 
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The banana generally found in the English market is 
to dwarf Chinese fruit {Musa Cattendis/tiif FaxL). This 
is .Smaller and not so good the true banana 
sc^entumt L.), of which tore are numerous varieties. 
The banana chiefly grown for export puq>o5e3 in to West 
Indies is called the Martinique banana, a large yellow 
fruit about 6 to ft inches long. The Cuban banana is a 
red-skinned variety, much coarser than the Martinique 
fruit, and only eaten when very “ full,” or in the ripe state 
of an English medlar. A variety of the banana with 
short thick fruits of very choice quality is called to fig 
banana, and this is esteemed as the best of the family, 
and consumed locally. The plantain {Musaparadisioca^ 
L.), is practically the tropical potato, and is used roasted, 
bailed, or fried, exactly as we use potatoes in England. 
At the present lime the consumption of bananas m the 
United Kingdom is comparatively small. Some of the 
steamers trading with the West Indies are, however, being 
fitted with refrigerating chambers for carrying tropical 
fruit, and the banana should soon become as plentiful 
and as cheap as the orange. It has the merit of being 
whole£ome and nutritious, and is suitable for invalids and 
young children as well as for dessert purposes. 

The pine-apple we have already noticed. This is a 
deliciously refreshing fruit with healthful juices, and the 
demand for it is increasing daily. Hitherto, foreign pine¬ 
apples, which are gradually driving the home-grown fruit 
out of the market, are obtained in large quantities from 
the Azores. The further supply will no doubt come fr »m 
the West Indies, where pine apples can be grown in the 
open air as readily and ns cheaply as the English fanner 
can grow beets or turnips. Unfortunately the choice 
varieties of pine-apples possess, as the growers say, 
“ bad keeping ” qualities ; but with increased facilities 
for packing and stowing the fruit, there should be no diffi- 
(ultics of an insurmountable character in the way of 
bringing over pine-apples from the West Indies in excel¬ 
lent condition. At the colonial market attached to the 
Colonial and Indian Exhibition pine-apples from Antigua 
are sold at sixpence each, and we find from the Blue Book 
Report that the Bahamas export annually, either in a 
fresh or canned slate, pine-apples to the value of 
50, OX)/, annually. The mango {Mangifera indica, L.) U 
the apple of the tropics, and the mango tree is grown and 
occupies orchards as do apple-trees in England. Although 
an East Indian tree, it has become thoroughly naturalised 
in the west, where it spreads by self-sown seedlings over 
all waste places. Its introduction into Jamaica is thus 
described by Lunan (“ Hortus]amaicen 3 is,’*l 8 i 4 ,p. 486);—- 
“This beautiful tree was one of those brought to this 
island in June 1782, and taken in a French ship, bound 
for Hispaniola, by Capt. Marshall, of His Majes^s ship 
Flora, one of Lord Rodney's squadron. Capt. Rodney, 
with the approbation of Lord Rodney, deposited the mango 
plants and a great many others taken in the same vessel 
in Mr. East's garden (at Gordon Town), where they were 
cultivated with great assiduity and success, and have 
now become one of the commonest fruit-trees in Jamaica, 
in a great number of its varieties.” As the mango ripens in 
July and August, and would come into the English market 
at a time when our own fruits are plentiful, it is possible 
it will not be greatly in demand. The best varieties are 
the Bombay sorts, while in Jamaica one of the plants 
deposited by Lord Rodney and having a number only, is 
is still known there and highly esteemed as No. n.” 

The passion fruits, of which there are several species, 
are highly prized. Of these there are the granadilla 
{Passifiora quadrangnlaris^ L.), the pomme cror, or 
water Icnton {P. laurifoUa^ L), the sweet cup {P. edulis^ 
L.), and the calabash sweet-cup {P. maliformU^ L.). 

From to East Indies few if any fruits can be im- 

K rted to England yrith success. In fact Ceylon and 
dia have very few fruits which toy can easily 
capeble of bearing a long sea voyage, and to cnoioe 



and the Malay States arc still further 
W time and distance, 

, v^At'the Eifhibitlon there is shown, from Indiana small 
apl[ic^ (f^ru^U'^ armsmaca^ L.), an important 
:nrtlcJe m food in the Pvmjaub Himalayas and in the 
Noith-wCM Provinces, which deserves attention as a 
^ probable source of an import trade for the English 
market This fruit is kijown in India as the mish-mush, 
or Moon of the Faithful." Or, Watt remarks that it is 
largely eaten by all classes, fresh or dried, but chiefly 
fresh, and sometimes in preserve by Europeans. Some¬ 
times the apricots are pressed together, and rolled out 
into thin sheets or “ moons,” 2 or 3 feet in diameter, like 
a blacksmith*s apron. From Afghanistan large quanti¬ 
ties of the dried fruit arc imported into India, and distri¬ 
buted by trade far into the plains of Bengal. 

Kew D. Mowris 


MICROSCOPIC ORGANISMS IN AIR AND 
W A TER i 


T his Report is part of the Annuaire de TObserva- 
toire de Montsouris” fefr the year 1885, and is 
worthy of careful study at; >the present time, when bac¬ 
teriology is recognised as a special and important 
department of science. These investigations have been 
carried on at Montsouris since the year 1875, and through 
them Ur. Mupiel has been enabled to throw much light 
on the meteorological aspect of the subject—an aspect 
that has received but little attention from investigators, as 
compared with the pathological. Every one will ac¬ 
knowledge that in entering upon a new field in scientific 
investigation it is extremely important that the line of 
research should proceed upon as broad a basis as possible, 
and that the work of experimentation and observation 
should not be confined to one aspect of the new study, 
however important it may be. Fallacies are sure to arise 
when any department of science is too narrowly special- 
isedj from want ol that more general knowledge which 
would prevent the adoption of erroneous views. This is 
e&peciuliy liable to be the case in bacteriology, in which 
the objects of study are so minute and yet so-widely dis¬ 
tribute in nature.. Or, Miquel's researches—important 
as they are in themselves—are doubly welcome at the 
present time, as tending to popularise a field in which 
workers are urgently needed, as well as contributing 
largely to our knowledge. The example of Paris—the 
only city in which systematic investigations of the sort 
are now undertaken—should stimulate other towns which 
possess properly .equipped meteorological laboratories, to 
conduct observations on the bacterial organisms contained 
in air, rain, and soil. The results obtained at Montsouris 
could then be confirmed or confuted by the results ob¬ 
tained at other laboratories under widely different climatic 
and meteorological conditions, and the enunciation of 
general Jaws and principles would in time become pos- 
aibic. We shall endeavour to place before our readers 
in this article some of the more important results and 
deductions made from them by Dr. Miquel, from the 
obiervations at Montsouris ; but it should be distinctly 
recognised that any conclusions arrived at by Dr, Miquel 
are .applicable only to Paris and its neighbourhood, and 
cannot at present be accepted as true for other places 
where the climatic conditions are different. 

Tables are given in the Report, showing for each week 
of the years 1883-84 (a) the average number of bacterial 
micro-ommisms present in a cubic metre of air, (p) the 
average barometrical pressure, (c) the average tempera¬ 
ture < 3 * the air, (^) the average state of humidity of the 
air|perccnta^ of saturation], (tf) the amount of rainfall, 
</) the electrical state of the air, (^f) the direction 
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ozone preteot fn 

ih these tables, Dr. Mkjud 'hais m 1^ 

cort 4 osions:—(i) Ao increase in 
or^isms contained in a cubic of 

takes place when the borotnetricfd pi^saute U h%h 
rule is not absolute, but the exceptioiiA aib 
Temperature does not cause such suddOn inerinnniits I 
very often, it is true, a large Increase in the nmjnb^ ot 
microbes present in the air takes place In summer^ bnt 
it is important to note that a sustained high 
perature causes a manifest lessening In their nuntber^ 
The thermometer is capable of explain!^ 
seasonal variations, but not the weekly variations; 
(3) The maximum number of bacterial organisma 
present in the air conesppnds almost alvi^ys with a low 
hygrometric condition of the atmosphere; this is eJC^- 
plained by the fact that the degree of humidity is always 
very high during rain, and when the superficial layers pt 
the soil arc soaked in water, periods during which the atr 
is always very poor in bacteria. (4) It would appear « 
pHort that the number of bacteria should increase with 
the strength of the wind, but observation negatives this 
assumption. A maximum number of microbes is found 
frequently during periods of calm—%vhen the velocity 6t 
the wind is only 5-10 kilometres per hour—-and minima 
have been observed during periods when the velocity of 
the wind was more than 30 kilometres per hour. (5) The 
direction of the wind exercises a considerable influence at 
Montsouris. The greatest number of maxima are nOfted 
when the wind is N.E., and the greatest number of 
minima when the wind is S.W. (6) When the amount oi 
ozone in the air is large, the number of microbes present 
is small. The north winds blow over from Paris and 
contain but little ozone. They are rich in microbes. The 
presence of ozone in the air appears to have the power of 
destroying bacterial organisms, and, on the contrary, 
absence of ozone and humidity of the air—unless rain is 
falling—allow of an increase taking place in their 
number. 

From observations at Montsouris, extending over a 


period of five years—1880-84—the average number of 
bacterial organisms in a cubic metre of air is stated to 
be: in winter 260, in spring 495, in summer 65O, in 
autumn 380; the mean annual number being 445. In 
February the air is poorest in bacteria [the average Of 
these five years is 165]. Towards the middle of summer 
the maxima present themselves [July 700I 
Observations have also been conducted for a period 0f. 
four years—188 r-84~on the state of the air, as 
bacteria, in the centre of Paris. These obaervatiohs were 
made on the air of the Rue de Rivoli, and affhnd A 
marked contrast in the number of micro-organisms to t£he 
far purer air of Montsouris, a suburb of Paris, ahd 
it is important to remember, the Observatory is situated 
in the centre of a park. The average of these four 
observations shows that the air of the Rue de RlvoH 


tains 3480 bacteria per cubic metre; The seaSOhal 
fluctuations are nearly the Same as at MoUtspuris, 'fte 
minimum being in February ( 1700 ) and the maximum In 
July ( 5010 ). The average number Of bacteria ptresentin a 
cubic metre of air, for the year 1881 , was 6 a 95 > wbilirt: ittm- 
average number fot 1884 was only 18 ^ This Onorniotia 
decrease—which is observed in the intervening years to 
a slighter extent—is attributed by Dr. Mlqudtot^ bettoif 
drainage and scavenging of^bO city, and to the be^ 
cleansing of the gutters and watering of t)ie t^troets ^ 
dusty weather, m td 84 thah in 1881 . The 
from zymotic diseases*^ which oie bdetded ijjibdid. 
fever, small-pox, measles, scariadna^ 
diphtheria, dysentery, erysipelas, 
choleraic dianheea Of itrihmsr^has also Mwh 
siderably-*-37 per cent, If intaeaac dl 
into accoimt^nrittg’"'^'lbU''pSo4'’ 
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MoA^, liiwiod.^ though thoM ^Jt acute tn-ofich- 
hava dacr«i»e 4 v Acute jmeuinonk 
mauy to be propagate bv iniectioa 
Oi^gaiuwnu occasionally present in the air. 
TwCttri^ Ibr the yw representing the average 

bacteria present in a cubic metre of the 
the 1^ de Kivoli. a, and the weekly deaths from 
syViMc dleeas^ B, are shown in Fig. i. The curves are 
^N^n tp present somewhat similar ductuatious except at 
tbii^end July and the first half of August, when the 
eudiber of bacteria suddenly decrease—owing to the hot 
It^thet and sustained high temperature—whilst the 
deaths , from zymotic disease undergo a large increase, 
oadng to excessive mortality from infantile diarrheea. The 
vaiiation$ in the number (of bacteria from week to week 
win,' be seen to be very much larger and more sudden 
than the variations in the zymotic death-rate. Very little 
can be deduced from comparisons extending over one 
year only, and although we are far from asserting that 
there can be no mutual relation between the number of 
micrO'-oirganisms present in the air, and the greater or less 
prevalence of epidemic disease among the community 
who breathe such air, still it is unsafe to found any argu¬ 
ments on such.obviously inadequate data. It is only just 
to Dr* Miquel to say here that he recognises these diffi- 


air the higher momitaine fui average of only i bac^ 
tekfum per cubic metre (Freudenreich). 

A considerable part of the Report is taken up with an 
account of researches conducted by M. Moreau into the 
number of organisms present in sea-air. These investi¬ 
gations—undertaken under circumstances of consider-, 
able diflicLtUy on board ship, and conducted on an, 
elaborate scale—are of much interest as bearing on the 
treatment of phthisis by high mountain altitudes or by 
sea voyages—in both cases the special object desired 
being to place the patient in an atmosphere free from all 
impurities. We will quote a few of M. Moreau's conclu¬ 
sions on this subject(x) Air taken on the coast, when 
the wind is blowing off the sea from a direction in which 
land is at a great distance, is in a state of almost perfect 
purity. (2) In the neighbourhood of continents, winds 
tjlowmg from the land always bring an impure atmo¬ 
sphere i at 100 kilometres from the coast this impurity 
has disappeared. (3) During moderate weather the sea 
does not yield to the air any of its contained bacteria ; 
during rough arid stormy weather sea-air is charged with 
a minute quantity of bacteria, (4) The air of ships' 
cabins is also charged with a number of microbes in¬ 
comparably greater than that of the open air at sea, but 
the purity of the air of these cabins increases rapidly 
during the first days of the voyage ; later on, an equili- 
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Cultiefi, and is rightly cautious in drawing any conclu¬ 
sions except such as are founded upon an extended scries 
c^f observations^ 

At the commencement of June 1884, Dr. Miquel, who 
was then in London, made some observations on the 
ninnber of bacteria contained in the air of Ryder Street, 


St^ Jaiiies*& A cubic metre of this air was found to con¬ 
tain only 240 organisms, but this low result was probably 
due to the wet weather which prevailed on four out of 
the ^ve days on which the experiments were conducted 
air wng remarkably free from dust. In Paris at 
the aeme the air of the Rue de Rivoli contained 360 
ot^^isms per cubic metre. Dr. Miquel would not, how- 
evcr> be sut*pri»ed to find that the air of London was 
hmIueSy lafrjypure and free from organisms, owing to 
of the sea, and the fact that the houses of 
lMdep;!beiing generally of no great height—unlike Paris— 
the are codtimtally being swept by currents of air* 

is very impure as regards 
the of contained micro-organisms. One such 

found to contain on the average in the 
wSMtt 7 hS 40 bacteria per cubic 

of the HApiUl dc la Plti^ has been 
eontohi 79^000 bacteria per cubic metre, in 
tb^se bum numbers, the air over 
' Bm M4queiy has .bepp found 

; # cubic tba 



Fig. 2. 


brium appears to be established, dependingon the amount 
of purification of the air by ventilation and the number 
of occupants, (5) The air of ships' cabins is relatively 
very poor in bacteria ; these probably are one hundred 
times less in number than the air of an occupied room in 
Paris. 

Observations have been made at Montsouris on the 
hourly variations in the number of bacteria contained in 
a cubic metre of air. These observations go to show 
that, contrary to the generally held opinion, the air is less 
pure—contains larger numbers of bacteria—during the 
morning and evening than at midday. In Fig. 2 arc 
shown curves corresponding to proportional fibres which 
illustrate this phenomenon, as ascertained by forty ex¬ 
periments. A is the bacterial curve, T is the curve repre¬ 
senting the temperature, and v is the velocity of the wmd. 
The lowest point of the bacterial curve is between noon 
and 1 p.m., two hours before the maximum temperature 
is reached. From 8 o'clock in the evening until midnight 
the number of microbes generally remains high, but de¬ 
creases rapidly from midnight to 3 a,m.,two or three 
hours before the lowest temperature is reached, and rises 
rapidly from 4 a.m.—when the ground and vegetation are 
covered with dew—until 6 a.m., when the maximum is 
reached. These night observations, however, ax« too 
fhw in number to be depended upon to give a very correct 
t^ain, da te been before renurkcdi tajudly 










the tain Am comment to 
of increaees. Tliis Dr. 

eaotiijt^ft by iOppositig that many of the first drops Of rain 
et^pdratO^^^e atmosphere not being saturated a^th 
Vaimut^^nd deliver up the bacteria they hold to the air 
in the neighbourhood of the earth. Later on the is 
aaturated with vapour, and the bacteria floating in it are 
carried down to the ground in the drops of rain, and by 
^his tfiehns the air is phrified. 

Investigation of the orginisms contained in rain show 
that the rain which first falls in a shower and that which 


falls after a period of dry weather contain far larger 
numbers of bacteria than that which falls at any other 
times. Under such circumstances 200,000 microbes per 
litre is not an unusual quantity. The rain which falls 
during the warm months of the year—in summer and 
autumn—contains more microbes than that which falls in 
winter and spring. During the year 1883-84 the lowest 
monthly average was 1000 per litre in November, and the 
highest 6980 per litre in September. As the rain derives 
its organisms from the air which it purifies in its descent, 
we should expect the seasonal variations in the number 
of contained organisms in air and rain to correspond 
closely—as in fact they do. It is important to note that 
the organisms exist in the rain to a larger extent in the 
form of germs than in the adult state. Of 100 bacteri- 
form organisms found in rain, on an average 60 arc 
micrococci, 25 bacilli, and 15 true bacteria. But the 
numbers here given are ‘subject to great variation in 
different falls of rain : the bacilli may be more numerous 
than the micrococci, the true bacteria being almost 
always fewest in number. Dr. Miquel calculates that 
during.a year at Montaouris 4,000,000 of bacteria are 
carried down in the rain to each square metre of surface. 
This number, though not probably representing anything 
like the real figure, demonstrates that rain is a powerful 
agent in diffusing aerial bacteria and fungi. We have 
yet much to learn as to the part these organisms undoubt¬ 
edly play when diffused into the soil, in altering or re¬ 
arranging its component parts or constituents so as to 
render it more fit for sustaining vegetable life and 
growth. 

The methods and apparatus employed by Dr. Miquel 
in his researches are very fully explained, and contrasted 
with other methods—especially those employed by Dr. 
Koch and other German observers—in terms that are 
not exactly those which a strict regard for international 
courtesy would dictate. It is somewhat of a reproach to 
bacteri^Qgists that their leading authorities in all 
countries appear unable to keep clear of controversies 
which are conducted with an acrimony and animus more 
instructive than seemly. International jealousy would 
appear to lie at the root of much of this evil, and is 
plainly discernible in the writings of some of the ablest 
masters of the science. 


THE RECENT VOLCANIC ERUPTION IN 
NEW ZEALAND 

U NTIL the report of a trained geologist has been re¬ 
ceived we must be content with the narratives, often 
conflicting, of the surveyors and of the Press corre¬ 
spondents who hurried to the scene of the great 
catastrophe that has recently devastated the wonderland 
of New Zealand. In the meantime, however, it is possible 
frdm the various accounts to trace the leading features of 
the eruption, and to note their resemblance to those of 
other lecorded volcanic outbursts. It is impossible not 
to be struck with the analogy between the phenomena 
exhibited last Tune in New Zealand and those that 
accompanied tne great Vesuvian eruption in the first 
century df our era. In bodi instanced a mountain which 
had nev*tor Ichown to be an active volcano suddeiMy 
exploded with terrific violence, filling the air with ashes 


ingbm the mouhtaln^ 

itonw, the discharitn of 4)^^ io 

outflow of lava^ and the 

district under a deep covering of Ibofte 

In a region so subject to eartltoniw 
which crosses the Centre of the Nbrth liming'w Ne^ 
Zealand in a north-east and south-west 4 iteetion> it 
natural that no special attention should* ^ 

to any greater frequency or violence of the 
the date of this volcanic eruption. But no aotftit 
bearing on this subject have been noted by Ohr. 
servers and will in due course be published. Ftbrii ; 
newspaper accounts, indeed, there would appeal to 
been various precursory indications which m the 
subsequent events may not have been withqflt 
ance. It is said, for instance, that the extinct volqiand 
Ruapehu, the highest peak in the North Island, which 
since the discovery of New Zealand has never been known 
to manifest any activity, began to steam at the top some 
three weeks before the eruption. A fortnight previous to 
Che catastrophe a wave 3 feet high suddenly arose on the 
Lake Tarawera, lying at the foot of the mountain of ttie 
same name, and in the very focus of the subsequent dis¬ 
turbance, and washed the boats out of the boat-houses. 
Doubtless there were other premonitory symptoms, be¬ 
sides earthquake activity, of the approaching event, 
though only a few days before their destruction, the 
famous White and Pink Terraces were visited by a party 
of tourists who observed no unusual vigour in the hot 
springs there, nor any indication whatever that these 
fairy-like deposits were so soon to be the theatre of violent 
volcanic energy. 

About half an hour after midnight on the morning of 
June 10 the earthquake shocks that are famtl^r to the 
inhabitants of the Lake District assumed an altogether 
unusual vigour and frequency. At the settlement of 
Wairoa, which is about five miles from the warm lake 
and sinter terraces of Rototnahana, the ground sho^ 
violently for an hour or more, the more powerful shocks 
following each other at intervals of about ten minutes. 
The alarmed inhabitants, startled from sleep, ran out of 
their houses or clung to each other inride {br mutuai 
assistance and encouragement. At Jasf^ a few minutes 
after 2 a.m., a shock of exceptional severity was followed 
by a deafening roar, and suddenly what is described as a 
** pillar of fire " rose up from the crest of the mountoin 
range some five or six miles eastward on tb<^ opposite ride 
of Lake Tarawera. The top of Mount Tarawera (aboOt 
2000 feet high) had been blown into the air, leavintg a 
huge chasm on the fiank of the mouhtain. The glow 
the white-hot lava in the interior ruddied the sky. for miles 
around. Thousands of blocks of glowing lava dCscrilM^ 
as “fire-balls'' were shot into thb air. The Canopy of 
dark ashes that soon gathered over the mountain and 
spread out for miles around became the theatre of a 
violent electrical storm. It seaned to be torn asunder 
with incessant flashes of U^tning. and the continuous 
peals of thunder, mingling with the brilowing of the ifol- 
cano, increased the terror of the night 


That an eruption should ever take fdace froiti'die dune 
huge truncatea cones that frown over Lajm T^ari^ Wril 
not regarded by geologists as a future probabittty^ 
bad been extinct even from the times of early Mvati 
tradition. To their solitary and mysterious s^fhiti Ihri 
natives had probably for centurlOa been 
carry their dead. Tne bones of many sueceisM 
tions lay bleaching on thathijgh ]<mefy||l 3 atika^ylm|^ 
thus come to possess a pebiUar 8anctl]ty.^t)^em 
Maoris, who wouM ticit VfilUngly sitkiw a to 
approach it Not onijy werO these 
appearanceostfi^i 
diririct was' of; that wdulttf' 
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[ N^w g«3rstrs 

Si^rAijb evo^, sUrfxaasYng tlu>$c 

y IIKjtn^iii W the onftccfl of eniptlon 

l^ace io place, ihvdving considerable 
WW #et^ in their tr^nifer^ce ; but no one antici- 
pi^lhe^^ ^it diftHct a great explosion, tike the most 
^'nswlc outtfarat Vesuvius, was likely to occur. 

Fbe magnttude of the explo^^ may be inferred from 



a«^ai;^€tB Whieh appear in the newspaper reports. An 
New Plymouth, on the west side of the island, 
s<;ene of the disaster, saw the column 
the eir^and computed iu height; 

S than 22|06 o feet The noise of the at- 
Id Attire been heard at Christ Church, a 
^ The ashes fell dvw a vaat 

Ivfoa^lhe sMKrth and east of the ot 

0 $ ahl&ht 130 miles away miipd 


the air thick with dne dust, which settled on their d^s. 
Near the scene of the explosion the depth of accumulated 
ashes» still quite hot, was found by some adventurous 
explorers, se^ixig to succour the poor Maoris, to be not 
less than 20 feet At a distance of 30 or 40 miles the 
deposit was still several inches thick, so stupendous must 
have been the amount of rock blown into powder by the 
great explosion of Tarawera. 

The materials ejected from that mountain appear to 
have consisted mainly of loose fragments of lava, cinders, 
ashes, and hne dust, with vast quantities of steam, while 
not improbably hot water and mud issued from the flanks 
of the volcano. So far as can be gathered from the 
narratives, there was no emission of lava, though, fhim 
the ** flames and “ flrc-balis ” so generally referred to, it 
may eventually be found that molten lava flowed out 
somewhere on the sides of the mountain. 

Not far from the base of the volcanic cone of Tarawera 
lay the warm lake and sinter terraces of Rotomahana. 
The treacherous nature of that district has been often 
remarked—its steam-vents, boiling pools, hot steaming 
soil, and eruptive geysers, not always remaining in the 
same places, but apt with no warning to break out at 
fresh points. This weird locality has been involved in 
the volcanic disturbances of the region. The famous ter¬ 
races have been blown into the air, and fragments of their 
sinter have been picked up among the dust and ashes of 
the surrounding country. The lake on the borders of 
which they stood has been ingulfed. On their site 
scores of mud-cones arc vomiting forth stones and mud, 
and hurling clouds of steam into the air. New vents for 
the escape of steam and the outflow of volcanic mud have 
been opened all over the country, and the aspect of the 
landscape has been entirely changed. A scene of fairy- 
like beauty has been transformed into one of loathsome 
desolation. Even if the volcanic activity calms down 
and the sinter springs can recommence their work of de¬ 
position, many generations must pass away before they 
can build up again such terraces as have been destroyed. 
The new features of the country will no doubt still prove 
attractive to tourists, but the marvellous staircases of Te 
Tarata arc a dream of the past. 

Among the features of the eruption on which it is to 
be hoped that light will be thrown by the more deiaileJ 
investigations of experts are the source and behaviour of 
the mud that overwhelmed the settlement of Wairoa. 
From the narratives of the survivors, showing that the 
houses were crushed in from above, the mud seems to 
have descended through the air upon the district, mingled 
with ashes and stones. Rain fell during the night, but 
the mud could hardly have been formed in the air by the 
mixing of the rain and dry ashes. It appears to have 
come down as liquid mud and was no doubt ejected as 
such from some neighbouring vent. The orifice of erup¬ 
tion could scarcely have been the great cone of Tarawera; 
more probably there were many vents not only at Roto- 
mahana, but nearer to Wairoa, by which a large amount 
of mud was discharged over the surrounding district. 

Another question that will no doubt receive careful con¬ 
sideration relates to the movements of the air during the 
time of the eruption. Barometric observations at Rotorua 
and at places on the opposite sides of the island will be 
of much interest. From the newspaper accounts it is 
clear that a great atmospheric disturbance accompanied 
the eruption. About an hour after the great explosion a 
gale suddenly arose in the Rotorua and Wairoa district, 
and blew with such fury as to uproot and prostrate im¬ 
mense numbers of trees, and to strip oft leaves and 
branches from those that were left standing. At Rotorua 
tbe direction of the hurricane was towards the scene of 
Volcanic activity, as if the ah' were being drawn into the 
vonex caused by the explosion. A few hours later the 
gale as suddeftfy ceased and then ashes bepn to fall, 
oorne aorAwaros fey some upper current of air. We 




hom far these atm^e|»bertc movements 
#ertt eoimem!ad with or independeitf or the eruption* 

Thmre mt some excellent geolo^sts in New Zealand 
who have now a rare opportuni^ of investigation. No 
mud-eruptions at all comparable in magnitude to those of 
this suipiner in New Zealand have ever been known. 
The connection of these with the explosion of Tarawera, 
the ration of the iatjer to the lava-reservoir inside, the 
nature of the so-called^** flames and “ pillar of fire" so 
COn^cuous on the night of the eruption, the sources of 
the “fire-balls/’ and many other details, offer a wide and 
most interesting field for the colonial observers. Geolo¬ 
gists all over the world will await with much interest the 
publication of their investigations. Arch. Geikie 

NOTES 

The honour of knighthood lia*? been conferred on Mr. Philip 
Magnui, the head of the City and Guilds Technical Institute at 
South Kensington. 

Last Saturday a banquet was given to M, Chevreul by French 
students to celebrate the one hundredth anniversary of his 
birth. 

The death is reported on June 22 of Dr. H. F. Hance at 
Amoy, at which place he was Her Majesty’s consul. Although 
no independent work bears Dr. I lance’s name, he has done 
more than any other man to make us acquainted with the flora 
of China, both of the empire and of the British colonies. His 
contributions to botanical literature ore to be found in period¬ 
icals, very largely in Triiuen's yownal of Batany; and the 
number of species descril>ed by him for the first time is very 
great. He was a contributor to the herbaria at the British 
Museum and at Kew* It is to be hoi>ed that his herbarium will 
bo brought to London and deposited where it can be consulted, 
and hU types readily compared with those of other authors. A 
full synonymic catalogue of all the known Chinese plants is now 
in course of publication by Messrs. Forbes and rieiiisley, and is 
greatly needed. 

Under thj energetic management of Dr. Adolph Bastian the 
AdminUtralion of the Berlin Royal Ethnological Museum has 
commenced to publish a series of original communications ex- 
planatoiy of the varied contents of that superb collection. 
According to the present programme four parts of about 60 
large octavo pages each, with two or more plates of illustrations, 
will be issu^ yearly by the Berlin publisher, W. Spemann, at 
the price of 16 marks, or 4 marks each. Judging from the three 
parts, which have already appeared for the year i885-di6, the 
series promises to develop into a vast encyclopaedia of anthro¬ 
pological subjects. Many of the communications constitute in 
themselves more or less exhaustive essays on si>ccial branches of 
ethnology, and to some of them a peculiar value attaches, because 
contributed by the collectors or observers themselves. Such, for 
instance, is the paper on funeral rites in the Pellew Islands, con¬ 
tributed to the first number by the traveller, Kubary, who has 
spent many years in the Oceanic regions, and made a special 
study of the Polynesian and Micronesian islanders. The same 
number contains a report on Richard Rohde’s expedition to the 
Paraguay and Brazil (Matto Grosso) in 1883-84, followed by the 
traveller’s account of the Bororo and Guato tribes in the Upper 
Paraguay basin. Of great value is Dr, O. Finsch’s paper in 
Part n. on the etluiological collections from ilic South Sea 
lalands, some 3000 objects, of which more than half found their 
igray to the Berlin Museum. The importance of securing spec!- 
mtm from thw r^on before it is too late is well shown by the 
eaperienoe of thii traveller, who on revisiting New Britain in 
18S4-85 wa» no longer able to procure several objects which 
were mdily obtainable three years previously. Others, sndi as 


woodTimrringjii, 

the-tMde/' 'the natives 

of passing ships. - tlria ■ pape^ 

bowski’s description'of neaily 

Borneo, many extremely rutWrboe ^t^e ^ 

concludes a characteristic fssiy the of , 

words: ** So walte ein Je^er seines to, ™e / 

Aui^be sitgefaUen,—Das rechtzeitlg in Sicbo^^t So bripgfht, r 

was morgen schon verloren sein mag.*' ^ 

In the July number of the Amfrio/tM Joumdl of^knet^ ’ 
Rockwood, jun., of Princeton, publishes a paper ^thc fifteet^ 
of the series) on the earthquakes of North and South Amtrice 
for the year 1885. The writer again attempts to assign to eaett ( 
earthquake a grade of intensity, based where possible opon 
character of the physical phenomena reported. Where no sudk, 
information was available the estimate is based on the phrasep^ 
logy of the original report, taking into account the probablt 
intensity of an earthquake in the locality in question. There is, 
as Prof. Rock wood recognises, a large element of unc^aipty in 
these estimates, ** but at least they are the best that cUn be made 
now, and better than any one else could make at a later date 
and without access to the original reports.” Tliis last consider^ 
tion alone appears to us to justify the attempted classification. 

A large proportion of the American earthquakes of the year 
occurred in California, and accordingly a small outline earth¬ 
quake map of that State for the year is given. The whole list 
contains 71 items ; 34 belong to the Pacific coast of the United 
States, 9 to the Atlantic States, 8 to the Canadian provinces, 5 
to New England, 3 to the Mississippi valley, $ to South and 3 
to Central America. 

We may also take this opportunity of referring to the same 
writer's annual account of the progress in vulcanology and scia- 
mology for 1885, published in the Smithsonian Report. Moat 
of the incidents recorded, and papers and other publications 
referred to have from lime to time been described or reported in 
our own columns, and it is therefore only necessary to say (h«t 
in this as in previous years the summary shows great care and 
industry, and should he an invaluable vadenucumXo all interested 
in the study of these phenomena. 

The United States Coramissionora are still continuing theb 
labours in the direction of acclimatising flatfish to American 
waters, which are nearly as well suited to the HmronecHdtX^ lt» » 
English waters. Several attempts have been mode to transmit, 
them from our chores alive, but hitherto with little success. In¬ 
formation has, however, reached us to the effect that fifty sedee 
(luring last month were sent by the Derby Museum authoritie* 
at Liveiqiool, twenty-five of which reached their destination aitvU, 

Prof. Baird, the Chief Commissioner, states that the fishai^ in a 
thriving condition and feed well. They have been placed in a 
suitable habitat at Washington Station, and are bein^ wktcl^ 
with special care. The soles, Which are about three Indheslongi 
were transmitted in glass globes attached to the ceiling 
cabin of the s.s. Britannic, This method mlnfmiseB the ri^ 
injury to the fish through the oscillation bf the vessel, As thb 
receptacles, being swung, move backwards and forwards 
the motion of the steamer. The Notional Fish Culture Amoi^ ' 
tion intend forwarding to America another eburignmeuf: of i 
fish next month in order to assist the operations of the ; 

sioners. The sole is a vet^ deltcate fish, and cahtiot 
the strain of protmeted journeys, makei^ it ve^y . 

transmit. ^ ‘ ' 'X'" ^ 
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the'' « tr«ati 9 e 6f this 

:|tf« «xpeHenctf, m waII a$ his 

M^»eam, and the fi^ Access which 
hito to viudoiia othet public and private collec- 
ti^ country and Europe. The work U to 

’ Eittitrations suitably executed^ and will con form 

to classification, numeration, and nomen- 

adopted by the Araericau Ornithological Union. 

. 'AcooitlOlHQ to an official notification of the trustees of the 
* Frdhiich Stiftnng ” at Vienna certain donations 

aa^ pensions will be granted from the funds of this cliarity this 
yUW in accordance with the will of the testatrix, Miss Anna 
Erbhlich, to desenring persons of talent who have distinguished 
thchtadves in any of the branches of science, art, or literature, 
who may be in want of pecuniary support either through acci- 
dent| illness, or infirmity consequent upon old age. The grant 
of s«cb temporary or permanent assistance in the form of dona- 
tioiiH or petiHiohs is, according to the terms of the foundation 
deed) primarily intended for Austrian artists, literary men 
atid men of science, hut in which however foieigners of 
every nationality—English and others—may likewise partici¬ 
pate provided they are resident in Austria. Donations will 
be grafted to artists and men of letters and science for the 
purpose of completing their studies, and for tlie execution or 
publication of a certain specific work, and also in cases of sudden 
inability to work. Pensions arc being granted to artists and 
men of letters and science who, in consequence of old age, illness, 
or other misfortunes, have been placed in a position of want. 
The applications addressed to the trustees (das curalorium) must 
he transmitted to the president’s O'Shee of the Common Council 
of the City of Vienna (an das Prusidial Bureau des Wiener 
Gemeinderathes Neues Rathhaus)before August 31,1886, through 
the Austro-Hungarian Embassy in Lond/ui, 18, llelgrave Square, 
S.W., where also further particulars of the terms and conditions 
of the foundation deeds, &c., can be obtained. 

Tke fifth Circular of Information for 1885, published by the 
Uttited States Bureau of Education, is a very exhaustive treatise 
Upon physical education. It directs attention to the four dif¬ 
ferent ideas of manly excellence : the Greek, or teUhetic ; the 
monkish, or ascetic j the military, or knightly ; and the medical, 
or Scientific. The recent war popularised the third in America, 
and reports of work of that class are accordingly to be found 
here. The teachings of the fourth, down to the moU recent 
4ay, are pf course the essence of the paj)er, and mvore than once 
attaption is called to the great tendency of such teaching to 
eetarp to the pid standards of the fird. In England, and still 
fittorO in America, the oldest colleges and schools were founded ' 
the principal object of educating a clergy, and accordingly 
Were imbued with the spirit of the second—^an important result 
of which been that the games wliich occupy so much of the 
tbonghta and the time of the stu ienta have hardly ever been 
reo^ieed by the authorities, who have quite recently been 
forced to take them under their control to prevent abuse. It is 
Important it is that games and exercises should be 
and made a part of education, to be carefully cou- 
bfflUed n competent who shall be one of the Faculty 
the other masters. Rugby foorbalJ is condemned 
bgr^e il^t Mam University as a ‘^brutal and dangerous” 
gjlc^fc ,'IC^ <itfoag objections to much that attends public 
anid many careful restrictions on games 
to by the highest authorities, bAh 
m«dWi^ The code and the books of Mr. 

little honoured in his own 
bnt Germany carries the .paJ^m for 
The manual labouir wh|hh 
At lawffrfgmde, achools. la, 

;■ " ", " „ ''' 


not found popular in the colleges^ A warning voice U taked 
against the high pressure at which girls live both at work and 
pleasurot and the necessity of more regular rest and exercise k 
insisted upon. A large part of the Circular consists of plans 
and elevations of gymnasiums, useful to both schoolmasters' and 
architects. 

Thr labours of a curator who undertakes the first setting in 
order of the raw material of a museum in a new building are 
fully disclosed in the Report of the Nottingham Free Natural 
History Museum, which published the works of Mr, J. F. Blake, 
the SupcM'intendent. And it can be no small labour to which 
he lias devoted himself, even though extending over five years $ 
comprising, as it doe^, the namiuj: and re-naming of 11,400 
specimens of every class of natural production hitherto kept 
with vsry little care ; the supplementing them, as opportunity 
ofTt-red, with important desiderata till the total number of object* 
exhibited has increased to 2i,9^>o ; the preparation of maps 
.showing the geographical distribution of the animals near which 
they are [)lacod ; the pictorial mounting of specimens of bird* 
and of birds’ nests ; and the specially important duty of a local 
museum of getting together as complete a Ioe.aI collection as 
possible. At the same time we regard it as a most wholesome 
symptom in the case that Mr. Blake is by no means satisfied 
with his achievements, and we wish him more rapid progre*9 
in all his present and future undertakings on behalf of the 
Museum, 

Amon»; recent contribiuions to natural-history literature, 
attention is <lue to an interesting work by the eminent Nor¬ 
wegian uaiuraliai, LeoaUard Stcjneger, published in the United 
States under the title of “ Results of Ornithological Explora¬ 
tions ill the Coainunder Islands and KamUehatka.” In this 
work, which is lUusiratcd by coloured plates, the author de¬ 
scribes iqnvards of 140 species, all of which were collected or 
observed l)y himself during his various visits to Behring’s Sea 
and the neighliouring coast-lands and islands. The main results 
of these cx])cditions ha I previously appeared in the BulUtins of 
the U.S. N'a lonal Museum, m the Ornithological Department 
of which inuumion Mr. Stcjneger Iiolds the post of Assistant 
(huatur, while he has also fm n lime to lime supplied Nafuren 
with pleasanlly-wrilten pujiidar reports of his voyages and ob¬ 
servations, and these wc have more than once had occasion 
to make favouralde reference. As, however, both these sourcei 
are inaccessible to the general reader, wc welcome with great 
satisfaciion the present comprehensive English exposition of 
Mr. Siojneger'a most recent contributions to the branch of 
science which he so successfully cuUivatcs. Within his own 
province he has, moreover, Ijeen doing good service to popular 
science as compiler of the ornithological portion of the American 
“ Standard Natural History,” published at Boston by Messrs. 
Cassino and Co, In Mr. Slejneger's original contributions to 
this work, which claims to be based on the most recent result* 
of science, he has been able by his own observations to make 
various additions to, and corrections of, the i.tatements of 
Brehm, who has hitherto been trusted os our principal authority 
regarding North European and American ornithology. 

During a severe thunderatorm which passed over Central 
Norway last week a remarkable example of the power of light¬ 
ning was witnessed. In a field at Lbilen a fir-tree 80 feet in 
height was gtruek by lightning some 12 feet from the ground, 
with the effect that the tree was cut in halves and the upper 
portion—about 60 feet in length—-thrown a distance of several 
yards. The most cutioiw part, is, however, that the surface of^ 
the detached part is as smooth as if the tree had been sawn' 
through, whilst that of the stump remaining in the ground is 
jagged, eharrod, and i^lmtered to the root, the ground around 
the tiee hi fintowed A aU dk^ctions, one being several feel ia 




iiri 4 th ati 4 dejpih^ Md <^xtendJaj for some lo yvrds^ A fipmtie* 
tm cioAc 6bows « furrow aq Inch in width ronmii^ from a 
lUb^ht of 6 feet ddwo to the root. 

On Thursday night, at 11.30, M. L^Hoate crossed from 
Cherbourg In a balloon, alightix^ in the neighbourhood of Lon¬ 
don At 6.30 on Friday morning. M. L’Hostehad a small sail to 
assist in directing the balloon, and an apparatus for letting 
down into the sea to. draw water into the balloon to act as 
ballast. He was accompanied by M. Mangot, the astronomer. 
The highest altitude attained was 3600 feet, and the lowest tem¬ 
perature observed 7“ C. 

The additions to the Zoological Society’s Gardens during the 
post we^k include a MaJhrouck Monkey {CenopUktcuscynosuru^) 
from West Africa, presented by Mrs. Barrington; a Blue-faced 
Amazon \Chtyiotis astivd) from Brazil, presented by Mrs. J. 
Fletcher ; an Aldrovandis S\i.\n\i {Fl.siiodon auratm){x(im North 
Africa, presented by Mr. R. J. M. Teil; two Grey Parrots 
[Psitiacus ^rithafHs) from W’cit Africa, deposited; a Sea Eagle 

{IfcUiMHis -), a Ma^ked Weaver Bird {UyphantarnU ptr- 

sonata) from Africa, a Short-eared Owl {Asio brachyotm)^ 
European, a Hyacinthinc Macaw {Ara hyacinihina) from 
North Brazil, two Blanding’s Terrapins {CUnintys hlandingi) 
from North America, two Indian River Snakes (TropithnotHs 
quinenneirUus) from India, purchased ; two Triangular Spotted 
Pigeons {Columba gHinea)y a Geoffroy’s Dove {P€fi5UrageoffroU)^ 
four Brazilian TeaK {Querqutdula brasiiuftsis), five Slender 
gihberifrons)i two Chilian Pintails {Dafila sfAni- 
cauda), two Wild Ducks (Anas boschas)^ a Himalayan Monaul 
(Lapkapkorus imp^'anus), bred in the Gardens. 

ASTRONOMICAL PHENOMENA FOR THE 
WEEK x886 AUGUST 8-14 

reckoning of time the civil day, commencing at 
'’*• Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 

At Grtenwich on August 8 

Suu rises, 4h. 37m.; souths, lah. 5m. 25*38.; sets, iph. 34m. ; 
dccl. on meridian, 16" 6' N.; Sidereal Time at Sunset, 
16)1. 43m. 

Moon (two days after First Quarter) rises, I4h. 4$m.; souths, 
I9h. 2510.; sets, oh. im.*; decl. on meridian, 16“ 41' S. 
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Souths 

Sets 

Decl. on meridian 


h. m. 

h. m. 

h. m. 


Mercury 

.. 6 10 ... 

12 51 . 

- 19 32 

7 24 N. 

Venu$ ... 

.. 1 57 ... 

10 3 . 

. tS 9 

... 22 4 N. 

Mars ... , 

... to 51 .„ 

16 It . 

, 21 31 

... 8 41 S. 

Jupiter... 

... 9 5 ... 

^5 7 . 

.. 21 9 

0 25 S. 

Saturn .. 

... I 58 

10 4 . 

18 xo 

... 22 4 N. 


* Indlcat«i th&t the eettlna u that of the following morning. 
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THE SCIENTIFIC I^EVELOPMENT OF THE 
COAL-TAR COLOUR INDUSTRY^ 

\ subject on which I propose to address you this evcntog 

^ has b(Kn brought under the notice of the Societv of Arts 
on former occasions, and was only la-t yeiu tbofroUfifh^ treated 
of by Dr. W. H. Perkin, the pioneer of this braocm of menu* 
facture, in his Presidential Address to the Society of Chemical 
Industry. It has, moreover, quite recently Cafnlnied materials^ 
for a lecture at the Royal Institution by Sir Henry Roscoe, sO 

I that I feel in some measure obliged to apologise for again brings 
iiig forward a topic upon which it may appear to chemisU that 
nothing particularly new remains to be said. Having, however, 
been intimately associated with this branch of chemical indui^y 
for many years, 1 have had exceptional opportanities of watching 
its development, and of forming ideas upon Che causes of its 
progress, which may justify my engaging your attention upon the 
present occasion. 

The manufacture of coal-tar products is a subject which oflers 
distinct advantage for popular treatment, both on account of the 
practical utility of the products, and the srriking and beautiful 
colour phenomena which they present. But 1 do not propose 
now to avail myself of these advantages, because 1 tfalnx iihere 
is a more serious aspect of the subirct than the mere enuittm^ 
tion of the names, chemical formulse, and mode of pz^amtloa 
of the recently discovered products. I must lake it for (nauted 
that those present this evening are familiar with foe foot foot out 
of coal-tar there are obtained series of hydrocarbons from which 
are prepared nearly all the dye-stufis at preseht in use ; that the 
introduction of these artificial colouring-matters has revolutfon^ 
ised the tinctorial industries, and that the tar of goe^-works^ 
which was formerly a waste product and a nuisance, is now a 
valuable source of revenue to the gas companies. It is, doubt¬ 
less, known to you also that, besMes odourii^-matters, fonec 
are obtained from the same hydrocarbons artificial perfumeA, and 
drugs which rival quinine in elficiency; and that quite rutUAtly 
a substance has been discovered by Ifr, Fablbm, wni iebgoai^ 
the name of saccharine,” and which is stated to pOSMsA tao 
times the sweetening power of cane sugar.* But I fottst ioiomlant 
myself by merely pointing to such discoveries as triumphs whkll 
the chemist, by his “so potent art,” has achieved In recent 
times, because I want to bnng home to En^ifo mafiufadtarCt^ 
one {^rticular point in connection with thS foduSti^. ix^ fou 
Chemical Section of the Society for the EncOwngemU^ of 
Manufactures, and Commerce seems to me to be foeri^t 
for so doing. It cannot be denied that the oMd-iar inausfry. Iias 
for some years past been migraiiitg from this ctmntty^ the taxid «sf 
its birth, to the continent of Europe. Of foe cantca tm 
decline assigned by Dr. Perkin and others wluy Imyb wmHfUjHAi 
opinious upon the subject^ I do not now pfopbse tb. temefi wpau 
those which may be considered as purely :|mUti^<.«o0hOSUiM 

* A Paper read at the Society of Arts by Prof. R. Ue^^la, 

F l.C., on May 13, xBS6. > . 

“ The ■ubfttance referred to Is aa AobydtaderiVadVe M 
bene J10 acid ha«io| dto fonaula . - ^ 


The principal foower of the week is that of the Perseids, R. A^ 
43*, DeUl, The maximum occurs on August 10, but 
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■*' ^i^*^*** 'Work'D^a uOAer 
(k^'iiradlchr wum. Thiese and 

liSft ® maaafiutturepay” wWch may ejcist 

Igttto^ mlnd^have, doubtless, a most ini' 
*Q)>0h the main Kubicct, but their discussioo 
W<w ^py »r too much time, and would, moreover, be out 
■ d* M Jnff SefitioB. I might even go so far as to express 
^ portion of the subject were handed 

h^tlmate treatment hy economists, the conclusions 
mmm'at ra sny^ would hardly be commensurate with the 
aaihnttt of’diicuasion which would be evoked. In fact, it 
to me that although, in a cenera! way, each of the 
must be a factor in determining the success of 
ai^ branch of manufacture, it is quite imjTossible to assign its 
y^ue to et^ of these factors ; and in the case of the pre- 
Smt induifry I am persuaded that it is now a question of 
chemical and not of economic science that is pressing for con- 
ttderatiott. 

It will, I think, be conceded that the manufacture of coabtar 
products is par txcdimce the most scientific of the chemical in* 
dus^ies. This high position may fairly be claimed for the in- 
duatry when we consider the number and complexity of the 
products, the delicacy of many of the reactions employed, the 
Special arrangements of plant required, and the intimate know- 
ledige of the chemistry of the aromatic compounds which the 
colour diemist must at the present time possess. Moreover, the 
iiidu>tiy is of comparatively recent groi^tli—it has been born and 
has reached its iwesent development within the last thirty years, 
SO that the successive phases of its evolution can be clearly 
traced. For these tea ons the subject is well calculated to 
throw light upon the general question of technical chemical 
education, a question of which the importance to the country 
at large now bids fair to become duly recognised. 

In ^ treating of the industrial development of a branch of 
chemical mamsfacturc, it is important that we should begin with 
a distinct idea of the products themselves. I must claim the 
indulgence of chemists if at this stage 1 find it necessary to go 
over somewhat old ground, and to slate facts with which .no 
many are familiar. It would, of course, be quite impo-.sil>le to 
give, on the present occasion, anything like a complete chrono¬ 
logical ^ of the various colouring-matters, and it would be 
Oqnally impossible for me to enter into the discussion of the 
chemical structure of the beautiful compounds which arc now to 
bq met with in the market. If, later on, 1 find it necessary to 
en^ into questions of chemical constitution, it will be chielly 
with the object of il’-ustrating general principles by appealing to 
pditfCqtar cases. In the briel lustorical sketch which 1 now pro- 
poiw to lay before you, I shall mention only iho'te discoveries 
which nwy be considered to mark distinct commercial epochs in 
the development of the industry. The successive steps in this 
development will furnish us with one of ihe most striding illus- 
itatioiM of the uiiliaation of tcientific discovery for industrial 
parijoves, and the reaction of industry upon pure science. 

Commencing in the year 1356 , the foundation of the coal-tar 
tkdmtr' industry vroti laid by Perkin, by the discovery of mauve, 
a Vb>let dye, wtained accidentally in the courj,e of an investiga- 
iim havipg for iu object the preparation of quinine by an arti- 
dotal aymoeria In iHdo, magenta, which had formerly been 
ma 4 «: in kmaU quantities by expensive processes, was rendered a 
product of the jUst order of commercial importance by tlie dis- 
coveiy of the Urtfwnio acid process by Medlock and li. C. Nichol- 
ana di^multaiiecmitly. Burmg this same year phenylated blues 
wem fim produced by Glram and De Lai re, by the action of 
aidl^s magenta base at a high temperature. These blues 
a |imh£l application owing to their insolubility, and 
their value Was enormously enhanced by Nicholson^s discovery, 
la ihIMi itHei tbeoa colours could be converted into soluble sub 
tic ai#»i The lirat aso-colour, amidoasobenzene, a basic 
W dye^ was Introduced in 1863 by the firm of Simpson, 
.^4 NifihoiOon, under the name of ^' aniline yellow.” In 
'Wnihwiijmir'j&e and othyllc derivatives of magenta 




i hy the same firm under the name of ** Hof- 
pnouroftheirdiscoverer, “Arodiphenyl blue/’ 
now known as indulines, and 
oQow« ^ 1^4 t >nd in 1866 **Bismarck 

was first manufactured at Man^ 
^ fear frSfiK^ nim marked hy the intipdtmtUm of 
lof the manumetwm of magmiMu 


In x868 Graehe and Licbermann gave to the world their great 
disOovery of the chemical coizstitution of alimrln, and in the 
fi)ltowlng year the manufiicture of this coloming-matter from 
anthracene was commenced. The first members of the great 
family of the ** phthalei'nes,” vis. galleui and fluoiesceyn, were 
discovered by Baeyer in 1871; and the first technical applica¬ 
tion of this discovery was made in 1874 by Coro, who intro¬ 
duced the beautiful pink tetrabromfluorescein Into commerce, 
under the name of ^'eosiu.” Diamidoosobenzene was dis¬ 
covered by Caro and Witt independently in 1875, and was 
troduced into commerce by the latter as ** chtysoldine.” A 
great impetus was given to the technical production of aro- 
colouring matters by this discovery, the naphthol oranges and 
other ** tropoeolines,” fast-red, the ponceau scarlets, &c.« 
appearing in 1878. Methylene blue and acid magenta were 
introduced hy Csro in 1877, and in the same year the old and 
fugitive **aniline yellow" was converted into a valuable acid 
yellow by Grassier, who patented a j^rocess for converting the 
base into a sulphonic acid. Malachite green was introduce in 
1878, and in 1879 the first member of the now important group 
of secondary azo compounds appeared under the name of Ble* 
brich ^carlet. It is these secondary azo-scarlets, and especially 
the “croceinc scarlets" (discovered in 1881) which are exter* 
minatine the cochineal industry. The year 1880 was marked by 
the brilliant discovery of the constitution of indigo, and the 
synthesis of this colouring-matter by Baeyer, a discovery which 
is none the less a triumph of synthetical chemistry because the 
manufacture is not at present successful from a commercial point 
of view. Indopbenols were introduced by Koechlin and Witt in 
i88t, and iu 1883 appeared Caro's first patent for the production 
of colouring-matters of the rosaniline group by the method of 
**condensation" with phosgene gas, in the presence of suitable 
condensing-agents. 

This chronological record comprises nearly all the chief colour¬ 
ing-matters from coal-tar which are, or have been, of industrial 
value. It Is important to note that the list, even as it stands in 
the form of a bald statement of facts in chemical history, reveals 
the existence of that fundanieutal law of the “ survival of the 
finest." Old products have been displaced by newer ones, as 
fresh discoveries were made, or processes improved, and lo the 
chemist it is of interest to observe how this development of an 
industry has gone on part passu with the development of the 
science itself. The moral conveyed to the manufacturer is 
sufficiently obvious. If we are to recover our former sujiretnacy 
in this industry, we must begin iy dispelling conservative ideas 
—we must realise the fact that no existing process is final, and 
that no product at present sent into the market destined to 
survive for an unlimited period. The scientific manufac¬ 
turer must be brought to see that present success is no 
guarantee for future stnbiUty, and unless tie realises this position 
in its fullest significance, he may fmd the sale of his stan^rd 
proilucts gradually falling off, or be compelled to wake up to the 
unpleasant fact tliat his competitors are underselling him, owing 
to improved methods of manufacture, 

It may appear to many that 1 am here simply preaching the 
doctrine of progress, and that the remarks which 1 have offered 
are mere truisms. Unfortunately, the facts of the case render 
this appeal necessary. It must never be forjgotten that the coal- 
tar colour industry is essentially of English origin. It was 
Faraday who first ^scovered benzene in 1825 ; it was Mansfield 
who, in 1847, first isolated this sulistance in large quantities 
from coal-tar, and showed how nitro benzene could be manufac¬ 
tured therefrom. The beginning of the colour industry was 
Perkin's discovery of mauve; and the introduction of the new 
colour into dyeing establishments was due to the example set by 
Messrs. PulJar, of Perth, in 1856. The manufacture of magenta 
on a large scale was the refiult of the discovery of the arsenic 
acid process by Medlock and Nicholson ; and the phenylie blues 
w’cre made commercially valuable by Nicholson. The first azo- 
colours, “ aniline yellow " and ** Manchester brown," as well as 
** Manchester yellow" (dinitro-a-naphthol) were manufacturer! in 
this country. We may thus fairly lay claim to have given to 
the commercial world the types of all the more important 
colouring-matters of the present time. If, as U certainly the 
case, the development of these typical products has been allowed 
to take place in other countries, it behoves os, as a practical 
nation, to inquire dosely into the cause of this success abroad— 
a success which will apj^r all the more remariuible when we 
bear Ih iqlnd that wfi ate thelirgesc Karopean producers of the 
raw material^ gasT^tar^ oui bf the colours are manuraothred, 
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It iS' e&mntea that the ttihount of jtar distilled ^nuelly^ 
itt is about 500^00 tons; and it is eetlaln that dre 

, ^iitU at least ooe^lialf of the whbte anount of tar produced |A 
Europe* *nie present state of affairs is that our com^tttors can 
n^ra to Impoid the raw materials from us^ to manufacture and 
rehirti the colours sp as to compete with us successfully in pur 
own inair^etB^ and to undersell us in the foreign markets. The 
bare mention of these facts will be sufficient to indicate the 
existence of something,requiring radical reform in our manufac¬ 
turing system. 

Uefore submitting to you the statistics of this industry which 
1 have been able to collect, T think it desirable to make an 
sittempt to show the inner meclianism by which chemical science 
has been and is being so successfully adjusted to commercial 
wants Iw our Continental neighbours. I regret exceedingly that 
my predecessors on this and other platforms have not left me 
the chance of giving a general sketch of the chemical develop¬ 
ment of the different groups of colouring-matters. In fact, I 
’find myself suffering here from several distinct disadvantages, 
but I hope, with your forbearance, to make the best of the 
situation. It will serve my purp v$e equally well, or perhaps 
even better, to confine my illustration to one particular group of 
colouring-matters. The more striking achievements, such as 
ihe syntheses of alizarin and indigo, arc now so frmiliar to 
chemical audiences that their repetition would be unnecessary. 
Equally instructive, from the present point of view would be the 
history of the colouring-matters of the rosaniline group, and I 
can only express a passing regret that time will not permit me 
to recapitulate the steps in the beautiful series of investigations 
which led to the establishment of the structural formula of 
rosaniline and iis derivatives by E. and 0 . Fischer, and then 
to the synthesis of these colours by Caro from ketone bases. 
The principle which I wi^h to bring out may seem a eirange 
one to a ** practical ” people, but I am convinced that the whole 
aecret of success abroad is the spirit of complete indifference to 
immediately successful results in which the researches ure cairicd 
on. I say immediately successful ” because it would ofcour.se 
be absurd on the part of an investigator not to lake advantage 
of any discovery which happened to be of commercial value. 
But, as a general principle, the question of practicnl utility does 
fiot in the first place enter into the work. The great develop¬ 
ment of this and manv other industries is mainly due to the 
■complete and thorough recognition, on the part of our com¬ 
petitors, of the vital importance of chemical science. In this 
country, where the word ** practical” threatens to become a 
reproach, wc put science into the background, and attach all 
importance to the mere fn /ini^ue of our manufactures. If I 
might venture to offer an aphorism to llic Enjglish manufacturer, 
it would be to the effect that he should look after the science, 
and leave the tfc?miqu€ to take care of itself. 

After these considerations, you u ill sec that it is a matter of 
perfect indifference whether I take by way of illustration pro¬ 
ducts which have been successful from a financial point of view 
or not. In order to give greater emphasis to the principle, I 
propose, however, to consider the history of some colouring- 
matters which have found a market value, and I select this 
group with the more readines*, because, on the one hand, it was 
not treated of Inst year by Or. Perkin, and, on the other hand, 
it furnishes a splendid illustration of the way in which these 
coal-tar products are being scientifically developed in the foreign 
laboratories, 

In 1863, Mr. E. C. Kicholson discovered a basic orange 
colouring-matter among the by-products formed during the 
manufacture of magenta by the arsenic acid process. The 
method of isolating this substance in a stale of purity was very 
akiUuily worked out by Messrs, Simpson, Maule, and Nicholson, 
4 md the colour was introduced into the market under the name 
of phosphine.” This dye was the first basic orange dis¬ 
covered, and the advantages which it possessed for certam kinds 
<rf‘ dyeing enabled the manufacturers to sell it at a price which 
helped to cheapen the cost price of magenta to on appreciable 
^xtent. The chemical composition of the substance was esta¬ 
blished in *Sd 3 by Hofmann, who assigned the formula 
r H4O, and described the base under the name of 
cbiys^iune^ Although other and cheaper basic orange colour- 
ing-mBLtters have since been discovered, chrysan^lne still finds a 
11^; and J cwn informed by Messrs. Brooke, Simpson, 
and SpiRey thef the amount of this colour now sold is not appre¬ 
ciably |*ss than at the time of its introduction bythehr pi’ede- 
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matter, called fiavaniliite, or which ^he ekistet^ ^ 
known by O, Fischer and C, RadeM 
p. 1500). Fiavanilme was prodtnoed by ^ actM of ' 

mg agents, such aa dne chloride, ufW acetatdUde^ thu 
having been observed by Rudolph in iSSif, a^d 'the ptraottpal 
manufiLcture of the colour having been carried on Up 4 br a ps^t 
by Messrs. Meister, Lucius, and BrUning, of the H 
works.^ Supplied with a large quantity of the pure myatahm 
material by the manufacturers, Messrs. Fisdrer end KU 4 bl| 4 i 
established the formula of fiavamline, and ehos^ed 

that Us formation fro n acetanilide might be expressed by ^ 
equation:— 

2C«H, . NH. CsHjO-aOH, :;= C,gHu% 

By the action of nitrous acid upon flavanillne a diaao-cobi’* 
pound was produced which, by the usual method of dehompoij* 
lion by water, gave a phenolic derivative termed flavenol, cukd 
possessing the formula . OH, thus proving that fiavani'* 

line contained a displaceable NH^ group. By heating flavenol 
with zinc dust, a base was obtained liaving the formula 
and termed fiavoline. This base had an odour resemUitig tlud 
of quinoline, and all its propeflies suggested to the authors that 
ftavaniUne was in reality a (piinoline derivativa. 'fhW fiavani- 
Ime was atnido flavolinc was proved by nitrating the latteirbaSe, 
and reducing the nitro-componnd, when finvanUioe was obtained. 
In a later publication by Besthorn and Fischer I$$ 3 » 

p, 68) it was announced that fliavenol, when oxidised by potas¬ 
sium permanganate in an alkaline solution, gave an acid which, 
on distilling with lime, furnished a base having aU the characian 
of lepidine. By the continued oxidation of flavenol with excess 
of alkaline permanganate, another acid was obtained, which 
proved to be picoline-tricarb^nic acid, and the latter, on furthw 
oxidation, gave picoUne-tetracarbonic acid {Btrichtiy 1884, 
p. 2925). _ . 

So much for the facts ; now for iheir Interpretation. The 
production of fiavenol from flavaniline by the diazo«reaction 
shows that the respective formulas of these xubstances are :— 

Fiavenol gave, as the first product of oxidation, lepidine-car- 
borne acid, of which the formula is-C^oHgN(COtH), and by 
further oxidation it gave picoline-tricarbjiiic acid, of which the 
formula is CflH4N(COjH)8. Now the C^atoms oxidised by the 
breaking down of the 16-carbon atom fiavenol into ix-carbcm 
atom Itipidine-carbonic acid, arc those C^atoms which in fiaveiKd 
arc associated with the hydroxyl group, because this group is no 
longer contained in ihe product of oxidation.. Thus theforhndas 
of fiavaniline, fiavenol, and fiavoUne are better expressed a> 1^ 

C,oH8N.QH4(NH,) 

CaoHaN.C,H,{OH) 

Ci.HaN.QH,. 

Fi-om this it appears that fiavaniUne is amidqphcnyMepidinei, 
fiavenol hydroxyphenyl-Iepidine, and that fiavoline is phhnyS- 
lepidine. 

The central nucleus of flzvanlline having thus been sboWn W 
be lepidine (which is methylquinoline), the next question to bw 
settled was the mode of formation of the colour ba 4 h from 
acetanilide. The authors suggest that at the hjgh temperatttiq; 
of the reaction, acetanilide, in the first place, becoms 
formed into the isomeric orihoaraidqacetophenohA :r— 

CH* 

« CH, 




C.Hj.N.CiO C,K»< 

Ac«iaailide* 

By the condensation of two moleimles of‘ 
phenono with the dimitmtion of two mdeculei 
aniline would beyroducM Ijd a manner - 
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aisi^cf of ihh suggestion was verified by showing that 

__^if^Mtoetophenone IS present in email quantity when the 

ytjMcUqm is arr^ed as soon as the formation of colouring-matter 
oon^ttices i and conversely, when pure orthoamidoaceto- 
was b<eated with £inc chloride, davanilme was produced 
tt| vdiaU <}uantity.^ 

We may be permitted to pause at this sta^c of the invesiiga- 
titjflilf before proceeding to consider the connection of ibis work 
wUb the Constitution of cbiysaniline. These results cannot but 
be regarded by chemists as a very beautiful luecc of investiga¬ 
tion ; but the person of a “practical turn of mind may possibly 
want to know what bearing they have upon the question of 
market vatue^the question which the manufacturer but too 
frequently considers as the only one of imporiance. Now it U 
the essence of chemical science—as indeed of all other sciences 
—that every discovered fad is related to other groups of facts, 
and although the relationship may not at once be apparent, it is 
only a matter of further development that is necessary in order 
to reveal relationships which are at present ol>scure on account of 
our imperfect knowledge. Thus, the policy of looking at a 
chemical product from the narrow point of view of immediate 
Utility is not only unscientific, but it is detrimental to the interests 
of the manufacturer himself. Every new con»pound or process 
discovered—every atructural formula established by legitimate 
investigation, may have an enormous influence, directly or in¬ 
directly, upon the market value of products at present sent into 
Commerce* Our manufacturers must realise this if they wish to 
recover their position in the coal-tar industry, or in fact in any 
other chemical industry* There is no branch of manufacture so 
perfect ns not to be open to further improvement, and until the 
nroad spirit of scientific development is made to replace the 
suicidal policy of inunediate utility, our position as a manufac¬ 
turing nation is not likely to be improved. 

In order to justify this digression by the particular instance 
now under consideration, we must return to tne work of Messrs. 
I^Kiher and liesthoni. The discovery that (lavaniline was a 
quinoline derivative was of importance as a principle, quite 
from any immediate value attaching to the dye-stuff 
Up to the time of this discovery, the quinoline 
derivatives, with the exception of alizarine blue, bad been 
practlc^y of no Irty^ortaocc in the tinctorial in<Iustries, but as a 
cqattCquence of the present investigation, the question at oncC 
^ggesied itself whether the analogous bases of high boiling- 
polot, which are present in coal-tar, such, for example, as acri- 
<Kpe, might not be utilised as sources of colouring-matters. I 
i»ay reenmd you that the fact of quinoline being an aromatic 
COrhpmitnd was first established by the researches of our Chair- 
rhan ’diJii evening, Prof. Dewar, who obtained aniline from this 
In a edbsequent paper on chrysauiline (O. Fischer and 
0. KiMor, 1884, p. 203), it was pointed out that in 

the coarse bf his investigations upon rosaniline Fbcher had ob- 
smiryed tj^at iJie former base, like rosaniline, was capable of 
(iUWS^ing A dtaso^compound. An observation made by Claus 
k ehK> iSentioned, vU. the convcrHlon of chry;-aniline into a 
(oiryeophenol) by heating to a high temperature with 
hyite|(!jhloric acid in accm^ance with the equation j— 

■ + H.0 = Cj,tIi.N,0 + NH4C1. 

Chrysamliea ChTysophcnol. 

; : ' hydro^lodde. 

of fiavaniline appears to have given an 
ihe Ideas miVecting ohrysanlhne, because of the 
tTw properties of these two substances. In 
it was found that'by the oxi- 
;ol m acid was obtained which, on distil* 

s a new canirihad<»n to th« cl^isnvqr 
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latioo ^Ith Ume, gave a pyridine base* 1 need hardly remind 
yon that picoliae, whith was obtained from the acid rwuHing 
from the extreme oxidation of flavenot, is methylpyridine. It 
was thus estabildied that chrywlnilme was a derivative of a 
qninolifie base. 

The next step in the investigation is a very Important one. 
By decomposing the diaso-cotnpound of chrysanijine with 
alcohol according to the Oriess reaction, pheny l acridine waa 
obtained. Acrioine is a base belonging to the quinoline series, 
having the formula CuHgN. It was discovered by Gracbe and 
Caro in 187210 crude anthracene, Phenylacridine accordingly 
possesses the fonnula CijHaN . CflHp ; and chrysaniline appears 
as diamidophenylocridine, CigHylNH^N . C(^4(NH,), because 
two amido groups are replaced by li by the diaso reaction. 
Thus the formula CjjoHjyNg (first assigned by Hofmann td 
chrysanilinc) is really the formula of the higher homologue, 
chrysotoluidine. 

In order to explain the formation of chrysanilinc during the 
oxidation of the n aterials (aniline and toluidine) in the red 
melt ” still, several suggestions were put forward, of which the 
most pzobnblc appeared to be that the base was derived from 
triaroidoti Ipheiiylmcthane, the latter compound resulting from 
the condensation of two molecules of aniline with one of ortho- 
toluidme;— 
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The relationship of chrysaniline to the colouring-matters of 
(he rosaniline group is thus indicated ; but, tempting as h thk 
theme, lime will not a<lmit of further digression into this field. 
The main point, so far as we are at present concerned, is that 
by means of the present investigation, we have now arrived at a 
knowledge of the parent substance, acridine, of which a colour¬ 
ing-matter more than twenty years old proves to he a derivative. 
By such results new fields of investigation are opened up, and 
direct methods for the production of chrysaniline suggC'jit them¬ 
selves, Even the practical requirements would be satisfied if it 
could be shown that the colour could be manufactured cheaply 
by a direct synthesis, instead of depending, as heretofore, upon 
the small and capricious secondary product of the magenta 
manufacture. As a matter of fact several syntheses of chrySani- 
line have been effected, one of which forms the subject of a 
patent (German Patent, 29142, April 1884} by Messrs. Ewer 
and Pick, of Berlin. Into the mode of preparation by this 
patented process I cannot now enter any further than by merely 
stating that nitrodiphenylnmine and nitrobcnzoylchloride form 
the starting-points, and that the specification bears the title— 
*' Preparation of chrysanilinc and other colouring-matters of the 
phenylacridine group.*' If an elaborate scientific investigation 
culminates in a patent, its utility will, 1 know, be conceded by 
many for whom the work would otherwise have possessed no 
particular interest. 

The illustration which I have given is a typical example of 
the kind of scientific development which is being carried on by 
our chemical colleagues abroad, and which is being taken advan¬ 
tage of in the Continental factories. 1 do not wisii to give you 
the impression that the particular colouring-matters dealt with 
are of supreme importance industrially—they are of considerable 
importance, but the modem histoty of any other colouring- 
matters would have been equally instructive. The beautiful 
researches of Bemtbsen upon the constitution of methylene blue, 
would have done equally well had time permitted of my making 
use of them. Tt seemca to me more appropriate to this Section 
of the Society of Arta to give a somewhat detailed account of 
one particular scries of investigations, rather than to take aakim 
qver the meie furliiu^e of fh8&ormous field which the coal-tar 









lii^ now offm* The case, cohsldeved at an^ rate 
.fiieeMi^tathe advant^e of not beitw tuo hackoe/edi and dm will 
nn> KtttiEkc(tttlt excuae for having tnac^ i»e of it. 

I It watt atatndai the commence meat of this paper that there la 
reiittnn tp believe that our supremacy in the coal-tar ^colour 
indtttii^f haSf for some years, hii^n declining, and t have further 
napeettted my belief that the chief cause of this falling off U the 
snbQ^nate position given to chemical science in this country sa 
compared with the staku^ of this science abroad. Whether this 
explanation be accepted or not, the fact of the decadence of the 
manufacture remains, and I am in a position to bring this un^ 
pleasant troth home to our countrymen by a strong body of 
evidence. Tt must he borne in mind that the decline of any 
industry cannot be measuretl by the absolute weight of the pro¬ 
ducts turned out annually, l>ecau$e the demand for the products 
in question may be on the increase, and we may be actually 
producing a greater weight of colours now than we were during 
our moitt successful period. The whole question is a relative 
one—it is simply how much material are we now turning out as 
compared with the amount produced by our competitors—what 
proportion of coal-tar products do we supply for our own and 
mreign consumption ? In order to answer this question with some 
' approach to numerical exactness, it occurred to me that the most 
trustworthy information could be obtained from the consumers 
themselves ; and through the kindne<;s of Mr. Robert Pullar, of 
Perth, and Mr, Ernest Hickson, of Hradford, I have been 
enabled to put myself into communication with several of the 
representative dyeing an t printing establishments of this country. 
The facts obtained, as showing the actual state of the industry 
at the present time, appear to me of sufficient interest to be 
given here in some detail. 1 may take the present opportunity 
of stating that my application for statistical information has been 
most courteously responded to by the various firms, to whom I 
have great pleasure in returning my thanks. 

Edward Ripley and Son, of Bradford, perhaps the largest 
dyers of piece-goods in the kingdom, inform me that during the 
year 1885 they used 86J per cent, of foreign coal-tar colours, 
and 131^ per cent, of English make. 

Walter Walker and Son, of Dewsbury, dyers of wool for mgs, 
mils, carpet yarn, and blanket stripes, estimate that during 1885 
they used 80 per cent, of Cterman dyes. They state that the 
exact proportion is difficult to estimate, so that the figure given 
U only approximative. Referring to their larger consumption 
of foreign colour they state :—“It is very discouraging to have 
to do this and send the trade out of our countr)', but to our own 
interest and advantage we have to do it.” 

John Newton, silk dyer, Macclesfield. Mr. Walter Newton, 
F^C.S., informs me that during 1885 they used So per cent, of 
foreign colour. He adds :—“The rapid advancement in the 
improved manufacture of some of these dyes by the Germans is 
the only Cause of our desertion from the English colour-mami- 
faciurcr.” 

G. W, Oldham, silk dyer, of Netherton, near Huddersfield, 
infurms me that during 1885 he used 2000 lbs. of German dyes, 

1 too lbs. of English dvea, and 800 lbs. of doubtful oririn. 

James Templeton and Co., of Glasgow, state that they dye as 
much as 30,000 lbs. of yam (chiefly worsted) weekly, but they 
use only a small proportion of coal-tar dyes, all of which are of 
German manufacture. 

Messrs. Leckie and MacGregor, of Paisley, inform me that in 
the west of Scotland, including Glasgow and Paisley, they arc 
cenain that at least 90 jier cent, of the dyes used come from the 
Continent. Their own consumption of English colour only 
reached 6 8 per cent. 

Alexander Harvey and Son, of Glasgow, yam dyers, state 
that during 1S85 they used 60 per cent, of German and 40 per 
cent, of English dyes. These figures do not include alizarin, of 
which they state that they used about equal quantities of German 
anrl English make. The English supply is chiefly made up of 
otic artide, “ aniline salt.’* They add “ We find the German 
makes in general of better value than the British, as our rule is, 
CtJ/t is pan^us, to give the home-make the preference.” 

Messrs. Munson and Henry, Glasgow, yam dyers, state that 
they p$e only German dyes, adding that they find it to their 
adyamage '*for both cheapness and quality.” 

Amoi^ the largest consumers of c<^-tar colours in this 
^ami7 ere tfie jnte dyem. As representing this department of 
the industry, Messrs. James Stevenson, of Dundee, 

Inform me thit during 1885 they used only 77 per cent, of 
English epioui:-. They have been good enough to the 

fol >wu:^ analysU lirtheh consumption 
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Mes<;r.<. Cox Bros., of the Camperdown Jute Wp 
state that practically the whole of the “aniUne” 
by them are of Continental manufacture. .1,, 

With reference to the calico printers, the followingAtctk hevtt 
been collected‘ ^ 

Messrs. Z, Heys and Sons, of Barrhead, state that dgrtps 
1885 they used over iQ,ooo Ib^. weight of colours Itxclnsive cl 
ali£arin>i of which 700 lbs, only were of English maW 

Messrs. James Black and Co., of ]BonhiU, Dumhaitonshiief 
state that in their belief more than one-half of the colour used by 
calico printers is of foreign manufacture, , 

In the coume of the present inquiry, it seemetl deslmnle to 
obtain information concerning the consumption of alizarin, with 
reference to which the following statements have been 
received 

Messrs. Walter Crum and Co., of Thomlittl>ank, Glasgow, 
are of opinion that “the great bulk of what la used In this 
country is manufactured in Germany.” They do not profess to 
be able to give actual figures having any approach to accuracy. 

Mr. John Christie, of the Alexandria Turkey-Red Works, 
Dumbartonshire (John Orr, Ewinig, and Co., states thttt they 
u.«5e on’y artificial alizarin in their establishnaent, their oonsuinp^ 
tion being considerably over tt,000,006 lbs. weight of lO per 
cent, paste annually. Their consumption was, in— 
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Messrs. William Stirling and Sons, of Glasgow, state that 
their relative consumption of English and German aKaarfo 
for Turkey-wd dyeing varies so much from year to yew Unit 
they have no means of directly supplying useful data. Th^Emi 
has, however, been good enough to make inauiritts for me four.) 
a competent authority, who has furnished the followbg rqport t—* 

* “ In 1883 and 18^ 1 estimate that the foies in the Dmied 
Kingdom amounted to a monthly average of about 530 tOn% |0 
per cent, (say 6360 tons, 10 per cent, per mmum). Of this 
quantity I estimate about 30-33 per cent, was manufoctusAd lit 
this country. Taking 1884 alone, the figures are nstlmatttd ttt 
566 tons, 10 per cent, per month (say woo tons, to pjw wpnt 
per annum). Proportion manufactured in Gfoat 
about 30 35 per cent* In 1886 the consum^nmiw be ttttU* 
mated at 550-600 tons, lo per cent, per month (say ogoo 
10 per cent, per annum). Proportion monufoctu^vfo t^is 
country probab^ now very considerably more thaii pel? ACbt/* 
This estimate of the total consumption (sSo-^bOO ions, peX 
cent, per month) is confirmed by my friend Mr. TfapmilS Koyfo, 
F.C.S., of the British AUittrin Cotnpany^s works at SByerfown, 
but he is of opinion that $0 per cant, of this is 
manufacture, , , . 

By way of further confirmation, it appeared to me to 
sirablo to get the opinion of manmaciurc^ thmimMvei^: aiml 
although this has been a matlier of considemle dtflfidMiyr I jua 
able tu give some kind of an 
Manchester, estimates that Goanany produces; 

Colours derived from beniwneana foluene,ah 
England. 

Colours derived froth naphtbalenei leyen 
England. m' V'- 

Colours derived from anthracene^ five oMfo 
England. " ^ ' 

The average, . ,, 
that of thfo eOwnllyf J%* A.' 
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iBp^'^4f^^<^f 9C#fee Ii9 tom of **siiiHM^* tS^ whidt pamed 
to agents last ytw, 9$ P^ ^t. were of 
efaitsi} Ib^ke* Wliih reference to the taro chief raw mate- 
jd#i 1}^;ihiesie asid a^ this same, firm estimates that about 
i iof't^ whole quantity of these products made in 

goto 10 the Continent*^ 

:>^e Isos and fimrto which I have now laid before you must 
ha to tfii thmr own story—tiine will hot permit me to 
attei^ any nnal^s of them. The evidence collected will at 
aa^ vm givy a much more forcible idea of the true state of the 
o^tto colour industry in this country than has hitherto been 
altqinptedi and if this evidence goes against us as a manufactur- 
hto natWn, it is all the more desirable that our true position 
liliwd be realised; I find that it is almost imposi^ible to give a 
dOi^t nutnericed expression in pounds sterling for the annual 
valtie of this industry to the country, as the estimates vaij within 
vi^wide limits. According to Dr. Perkin, whose opinion on 
4hia matter will peihaps carry the greatest weight, the value of 
the annua) output is between 3,000,000/. and 4,000,000/. That 
the hkdto^ry is one of considerable importance on the Continent 
may be gathered from the official returns relating to the Crerman 
exports. For the following figures I am indebted to Dr. H. 
Cato, of the ^^Bodische Anilin und Soda Fabrik/' Ludwigs* 
hafen on Rhine 

Exporki frem Gtrmanjf, from yanttary 1 to December 31, 
1885 

Alisarin paste (? per cent.) . 4x83 tons 

Aniline and intermediate products ... 1713 ,, 

AnUinCi Ac., colour^. 4645 ,, 

Dr. Caro adds that it is generally believed that al>out four- 
fifths of the entire German production arc exported. 

The magnitude of this branch of chemical industry abroad 
Witi be gathered from the (act that a German factory of about 
th<^ third magnitude consumes at the present time between 500 
and 600 tons of aniline annually. According to information 
recently furnished to me from the two largest of the German 
ftiCtoritoi the Badtsche Company employ 2500 working men and 
officials, and the Hoechat Colour Works (formerly Meister, 
l.uchis, and Biiintng) 1600 working men and fifty-four chemists. 
It must, of course, be borne in mind that in these factories the 
products are not ^'aniline*' colours only, but alizarin, acids, 
alkalies, and alt chemicals required in this branch of manu- 
fiseture. 

'tThe Mdoitry which has been selected for this evening’s toj)ic 
is ^thto not only an important one in itself, but for us, ^ 
chhmUts, Us development is frau^t with meaning both scien- 
dfic^ly and educationally. In taking up this subject it has not 
bCto myde^re to exalt the coal-tar colour industry to a position 
of ttndue lmfK>n«nce, nor do I wish it to be inferred tnat the 
ttttiarfcs which thave made concerning its decadence, or at any 
rate stagnation, in this country are applicable to this manufac- 
tifte only, The failure on our part to grasp the true spirit of 
dunnical science in its relation to our manufactures makes itself 
fiUt fit every industry in which chemistry is concerned. The 
^Aittoigth of oiUr competitors is in their laboratories, and not, as 
bore, Upon the exchanges. It is only by showing up our weak- 
ntoi iU toCh Industry that the state of affairs can be remedied, 
,th4 otopTtot^ a« a manufacturing country restored. If each 
wemm do for his Industry what I have here Attempted 
to db bitoidly for the eoal-tar colour indust^, we should get 
togfilher A body of evidence which the Royal Commissioners on 
llief depression of trade wquld do well to take into consideration. 
We heard a great deal of late years about the subject of 
cdittication, but the talk has been rather one-sided. We 
htteraacas from those who, recognising the enormous 
mwtanpe of this subject to the country, have munificently 
s institutions for the promotion of technical educa- 
‘ up around us; we have had all kinds 

_ wno are taking upon themtolves the 

i of teebnfoal edhcators» but It appears to me that we have 
tofficto distinctness the voices of those who 
eed to sufier nfost fiom the want of technical edu- 
^itoOidathnrtunlhe^ I have heaid rumours 
»of a,osMn ottos of manulkcturtr—iet us hope a 

fied by Mr. Ivati^syluii^ti, 
epoiiMt aoMHints^ to ahouc 
»about 4,000,400. 4mou- 

Is, otoosted m aam; 




rare species^who declares that science is no use to Itim, and 
that he can get along better wtdiout it. I must confess that 1 
never met this ipdiviaual in the fieab, but 1 know that be exists 
in some of our ibaimiacturing centres. As a species he is, how¬ 
ever, doomed to extinction m the struggle whh his competitors, 
and we may consider him out of court in the disenssion of 
schemes of technical education. It is now generally admitted 
that the days of empiricism have passed aw«, and roost roanu- 
fiicturers admit that present success and mture development 
depend upon a proper recognition of technical, f.r. of applied 
science. But unless the manufacturers themselves speak loudly 
on this question, the voices of those who wish to promote 
scientific education may be drowned by the clamour of mere 
theorists. 

In no other department of our manufactures is the Want o( 
technical science more felt than in the chemical industries. We 
not only see this in the greater development of these industries 
abroad, but in some of our most successful factories here—and 
this applies more especially to the coal-tar colour industry* 
foreign chemists are employed, and as I have lately been in¬ 
formed by a well-known manufacturer, it is even impossible to 
get the necessary plant properly made in this country. There 
iH no doubt that the recondite character of the truths of chemical 
science, as compared with the more obvious truths of mechanics 
and physics, has much to do with the want of popularity of this 
branch of knowledge, and is responsible for the circumstance 
that our science is regarded with comparative Indifiference until 
some branch of manufacture is tpt txtremis. In our national 
characteristic of being “practical,'' we are apt to become short¬ 
sighted in our manufacturing |>olicy, and to recognise only 
actualities, to the exclusion of the potentiality conferred upon a 
nation by a broader scientific culture. 

In conclusion, 1 have to express my thanks to Messrs. Brooke, 
.Simpson, and Spillcr; Messrs. Butt, Bolton, and Haywood ; 
and to the British Alizarin Company for the fine series of speci¬ 
mens now exhibited. For the beautiful specimens illustrating 
the Continental manufacture, I am especially indebted to the 
Badisebe Anilin and Soda Fabrlk, of Ludwigshafen on Rhine, 
and to the Hoechst Colour Works. The series of patterns dyed 
with known w^eights of fifty distinct coal-tar colours were pre¬ 
pared by Mr. Ivan Levinstein for the lecture recently delivered 
at the Royal Institution by Sir Henry Roscoe, to whom I am 
indebted for being able to show them on the present occasion. 

DRYING VP OF SIBERIAN LAKES 

'^HE rapid drying up of lakes in the Aral-Caspian depression, 
in so far as it appears from surveys made during the 
last hundred years, is the subject of a very interesting and im¬ 
portant paper contributed by M. Yadrintseff to the last issue 6f 
the hvistia of the St. Petersburg Geographical Society (vol. 
xxii. fasc. i). Two maps, which will be most welcome to 
physical geographers, accompany the paper. One of them 
represents the CTOup of lakes Sumy, Abyshkan, Moloki, and 
Tchany, in the Govern menu of Tobolsk and Tomsk, according 
to a survey made in 1784. The other represents the same 
lakes according to three different surveys made during our 
century, In 1813 to 1820, in 1850 to j 86 o , and finally in tSSo, 
and it shows thus the rapid progress of drying up of these lakes. 
There are also earlier maps of Lake Tchany, which represent 
It as having many islands (Pallas estimated their number at 
seventy), but they arc not reliable. As to the map of 1784, 
no cartographer, accustomed to distinguish “nature-true” maps 
from fancy ones, would hesitate in recognising it as quite 
reliable as to its general feature^. It Is aho fully confinnect by 
the ulterior detailed surveys dating from the 1>eginning of our 
century. It appears from this series of four maps, dating from 
different periods, that the drying up has gone on at a speed 
which will surely appear astonishing to geographers. l*he 
group of lakes consisted of three laigelakes—^my, Al^shkan, 
and Tchany, with a smaller lake, Moloki, between the two 
Utter. iMe Tchany (the largest of the three) has much dimin¬ 
ished in size, especially in Its eastern and southern parts; but 
the greatest changes have gone on in the other lakes. Whole 
villages have grown on the site formerly occupied by Lake 
Mofoki, which had a len^ of twenty miles at the end of last 
century, and now ia hkrdiy three miles wide. Of Lake 
Ahyshktor, which had n lengCh of forty miles from n^rth ta 
south, and u width of Seventeen miles in the earlier yetos of fids 
eentuiy/iUtd whotosutikto wto tori at 530 square mBto» 



ftmAll ponds tho largest of (Hem being 

mile and a Kalf wide* The drying np hat been 
l^cdng op with reraarknblo rapidity, ifo^en twenty-five years 
&D there wdre several lakes ten and eight miles long and wide, 
Mmere there ate now but little pon;I 1 / Lake Pchahukly, which 
was i^resenfced in .1784 as an oval forty miles long aid thirty 
miles #i4e, has an elongated irregular shape on the map of the 
of our century ; it measures, however, still forty miles 
jdplength, and its width varies fron seven to twenty miles; 
white several small lakes to the east of it show its former extension. 
Thirty years later we find in the same place but a few small 
lakes, the largest of which hardly has a length and width of 
three miles; and now, three small ponds, the largest of them 
having a width of less than two miles, are all that remain of 
a lake which covered about 350 square mUe« n hundred years ago. 
The same process is going on throughout the lakes of West 
Siberia, and throughout the Aral-Caspian depression. No 
geologist doubted upon, but we cannot but heartily thank M. 
Yadcintseff for having published documents which permit lo 
estimate the rapidity of the j^rocess. K K.. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Wb understand that Mr, Granville Cole has been appointed 
to the Professorship of Geology at the Bedford College, London, 
-and Miss C. A. Raisin to the Demonstratorship in Botany at 
the same institution. 


SCIENTIFIC SERIALS 

The yournal of Boiany.-^ThQ number for July commences 
with the first part of an Important article (illustrated), by Messrs. 
Roy and Bisset, on Japanese Desmids, chiefly obtained from a 
lake in the Island of Yesso. The majority of the forms obtained 
are cosmopolitan, but some of them of great rarity in Europe. 
Tljere arc also some new species. Papers follow on British 
RubL on the Rubi of Somersetshire, and on the flora of St. 
Kilda. 

American journal of Science, July.—Memorial of Edward 
Tuckerman, ny Asn Gray. This botanist, who was born in 
Boston, December 7, 1817, and died March 15, 1886, was dis¬ 
tinguished especially in the field of lichenology, to which he 
devoted most of his life. He was the author of a “ ^nopsis of 
4 lie Lichens of New England, the other Northern States, and 
Britisb America,” of ^‘Lichenes Americm Septentrionalis 
«xsiccati" (3 vols.), and many other papers on this branch of 
botany, in which he has left behind him no superior.—Notes on 
American earthquakes (No. 15), by Prof. C. G, Rock wood, jun. 
This fifteenth paper of the series gives a summary of such infor¬ 
mation as the author has been able to gather on the earthquakes 
of North and South America during the year 1885. It tabulates 
seventy-fine shocks, classed according to their intensity as very 
light, light, moderate, strong, severe, or destructive. Of these 
as many as thirty-four occurred on the Pacific coast of the 
United States, where the Bay of San Francisco appears to be a 
chief centre of seismic disturbance.—Observations on the 
Tertiary and Grand Gulf of Mississippi, by Dr. Otto Meyer. 
The author finds no plage where Grand Gulf strata overlie the 
Marine Tertiary, although there are two districts where strata 
undistinguishabte from unquestioned Grand Gulf are overlain by 
Marine Tertiary, The Grand Gulf is not, generally speakuM, 
a marine formation, for it contains fresh-water shells. In 
Eastern Mississippi occurs a thick and extended marine green¬ 
sand formation parallel to the strau immediately below the 
Claiborne profile. Its fauna is Claibomiao, bat approaches 
4 he Jacksonian.—Notes on the volcanic rocks of the Re¬ 
public of Salvador, Central America, by Arnold Hague and 
Joseph P. Idding^ This study is baaed on specimens gathered 
by Mr. A. Goodyear in the course of hi$ explorations in 
£te)va4or. They are of a highly diversified character, ranging 
jfrom vary basic to highly aadic forms, from rocks rich in 
dtiyine to others abounding in quarts, and may be clarified 
under the of basalt, pyroxene-andesite^ hoenblende-pyro- 
aene-epdissUe, hombl^e- mica-andesite, dacite, and possibly 
rhyolhe/basakaaddaoite being best represented. Nearly all have 
their counteii^ in Nevada* mthou^ there occur many vattedes 
Sn Nevada Ibund te the llnxUed series from Sateadpr.^ 
1 ^ geqUB dl-trlbattea smd spe^es, by Henry 


Sn fhow Stato. 
al<o adds tqree pew 

ticAmoHdeneU. -r-trelimlnary the 

cook Bay district, Maine* R 

Ushed by permMon of the Dhedtoc cf ihe 

Survey, gives a portion of the general res^Uf ^< 3 ^ 

exploring work on the shore-tin# of Cohacodh 

summer of 1884. The fofistihferons strata have a speitel 

as throwing light on the position of the shore line ia pailit tll#^ 

A conglomerate apparently of the Clinton or Nismata. ag# oh. 

the west aide of South Bay seems to show that the ^shpre^ te 

this district was not far away during a portion of the time 

the Cobscook series was forming. In the age of the Pwrty e^ 

tion there is also evidence that the coast Was ne#i: Us pre#enl 

position and that the rocks exposed to erosion were wefly.pf 

the I^urentiau epoch,—On the well-Sperometer, 

Meyer. The instrument here described, with nuir^rous iltestiw* 
tions, has for the last ten years been asm by author ip hU 
laboratory for the purpo se of measuring th# radius of cuirvAtW 
of a lens of any linear aperture.—On some genet#! terms applied 
to metamorphism and to the porphyritlc structiite of rocks^ by 
James 1 >. Dana. The three recognised forms of metamorphteiU 
are described and characterised ast(x) crystallinte j (a) paia- 
morphic; (3) mctachemic, A full terminology of por^yritic 
varieties is given, based in plan on such terms ns 
augitophyre, &c. 

Bulletin He tAcadilfnie RoyaU de Bd^uet May.*-*-On the 
transparency of platino, by Ed. van Aubel. ABer ascertaining 
by experiment that a sheet of cobalt, iron, or nickel obtained by 
electrolysis on a transparent sheet of silver, is not really trans¬ 
parent, 05 is now generally assumed, the author here endeavours 
to settle the question as regards mirrors of platina chemically 
produced, that is, by a deposit of platina on a sheet of glass, and 
the transparency of which is admitted by Kundt. Working 
with a large mirror supplied by Paul Lohmaon of Hertin, from whom 
Kundt also obtained those used by him, M. van Aubel found, 
by means of spectroscopic observations, that the mmal of these 
mirrors is not really transparent, the light merdy filtering 
through the interstices left between the particles of platina de¬ 
posited on the surface.^A contribution to the study of the salts 
of platina, by M. Eug^me Prost. The author deals cspeciaMy 
with the action of nitric acid and of perchloric acid on plattetie 
hydrate, and with the action of nitnc acid on the precipitated 
bisulphuret of platina, hts object being to form the so-called 
normal nlatinic nitrates, perchlorates, and sulphates. Failing tb 
obtain these substances, he endeavoured to get double aalU of 
normal composition by combining them with alkaUne aaltt 
having corresponding acids. The results show that ah the cote-* 
pounds thus obtained still correspond with basic platloic aah#t 
so that it would so far appear that a normal platteic nifzafo 0##** 
not be obtained.^On the unstable equiUbnum of the 
layer of a fluid, by G. van der Mensbrugghc. The ab«o(ate^ 
stability of surface layers exposed to the free actfou ctf tise al#au>' 
sphere is demonstrated on theoretical grounds.^ From 
theory the author proposes in another paper to ae4uce the 
ence of superficial tension on the free euiiaoe a fittkL 
the surface common to two fluids, or to a fluid and solid? thdnCe 
deriving a rational explanation of the phenometton of evm 
tion.—On the beat of the alloys of lead and tin, W* 
Continuing the researches of Ennanm Rudbei^ I^gaa^ll 4 i 
Wiedmann, and others, the anthor Seeks to dmettmo# Ilw % 
stricted intervals of temperature the total heat of fheie ( 4 leya 
relatively to that of thetr constituenU* Fut^r BuM is 
thrown both on the constitution of these bodte#, a^ oh ||ie 
question why their point of fosion is Jmimr tha^ Of 
constituents. ^ 


Rendiconii del Reale lAUnla L&mhdrde^ June*^-«<^ «ume 
conscious intervab in a co-pidinate sertea lof 
Tito Vignoli. The object of this osaay is to mcertain 
mentally whether hi moo^orateate eaelx^ 
of it sometimea happsmt that 10m ^ m 

links oTthe afgunsentas^ happUi^^ 

,aigued 










I 3 t' 


l>y others, imth^iately if the lesion 
A contribntibn to the theory of 

il* w X*; Hbiient. 

^ w ^raoKhnftry hliriiitene«#» hy Prof, <]riovnnni 

ir''^ above the average height, yet 

sweritthe ground by seveml centi- 
ttwMP^ ^hme ofthe tresses measured tSo to 187*3 centimetrei. 

obBervations made at the Brera Observatory, 
IKSf^f Xhe month of June. 


SdCfET/ES AND ACADEMIES 

, , SyoNitY 

^Xoynl ^oie^ of New South Wales, May 5.-Annua! 
h$etting,^PYOf. jtiversidge, F, R,S., President, in the chair.— 
The.Pieiiideot stated that 27 new Meml^ers had been elected 
dhmg ehejrear, and the total number on the roll April 30 
was 49s. The CUrke Medal for the year 1R86 had been awarded 
to ^*1?* de Kanijick, M.O., of Iddge, in recognition of 
his nifftiEmhihed sdentific attflinments, and more particularly of 
his Vfduable contributions to our knowletfge of the Palseoaoic fos¬ 
sils of New South Wales. During the year the Society held eight 
meetio^, at which the following pat)ers were read : —Presiden- 
^al Andress, by H. C. RubscU, B.A,, F.R,A.S.--Notes on 
nying-machines, by L. Hargrave.—On a system of accurate 
measurement by means of long steel ribands, by G. H. Knibbs. 
-^Local variations and vibrations of the earth's surface, by H. 
C. Rtiasell, B,A., F. R. A,S.—Some causes of the decay of the 
Aostwlian foreaU, by Rev. P, MaePherson, M.A.—The history 
^ floods m the Hawkesbury River, by J. P. Josephson, 
A,M.f»C.K.**-*The Ringal of the North-Western Himalaya, by 
Of* J^ndis, F,R.S. (communicated by Baron von F. Mliller, 
KX.M.G., P',R.S»).^NoteB on experiments in mounting the 
Amphiplcurapilitnixia in media having a higher refractive index 
than Canada 


i having a higher refractive index 
alsam, by Dr. W. Morris, F. R.M.S.—Notes on 
W chameters of the Adelong Reefs, by S. 11 . Cox, F.C.S., 
F*G.$.«>-^StOQe implements of the at>origines of Australia and 
some other countries, hy Rev, P, MaePherson, M.A.—On a 
form of flying-machine, by L, Hargrave, ^—On a new form of 
aWMometer, by H. C. Russell, B,A., F.R. A.S.—Tlie Medical 
SeotiOQ held eight meetings, at which eighteen papers were 
read, and the Microscopical Section eight, at which three papers 
were 19^044 The number of donations roccivc<l was 1420 volumes 
and pamphlets, and 310/. expended in the purchase of boots, &c., 
for'ibe library. The Society has issued the following list of 
Krith the offei* of the Society's bronze medal and a prize 
or«/.: fpr each of the best researches if of aufficient merit:— 
Smiles vi. to be sent in not later than May i, 1887 ; (No. 20) on 
fha ailver.Crre depowts of New South Wales ; (No. 21) origin 
^04 of occurrence of gold-bearing veins and of the asso- 
dblcdmkmrala ; (No. 22) influence of the Australian climate in 
pt^odttCilig modifleationa of diseases ; (No, 23) on the Infusoria 
PWflor ^Australia. Series vii., to be sent in not later than 
iflSfli (No 24) anatomy and life-history of the Echidna 
i (No- 25} anatomy and life-history of MoIIusca 
FacMoa to Ai^ginaHa ( (Na 26} the cliemical composition of the 
. flKKp the so-called KeroKene Shale of New South 
inflowing OflScers and Council were elected for 
Wj-^Fresideht: C. Rolleston, C.M.G. j Vice- 
a Ruasell, B.A., F.R.A.S.; Dr. Leibius, 
Treasurer: R. Hunt, F.G.S. ; Hon. Secs, j Prof.. 
P’wRiS. ( F, B, Kyngdon, F.R.M.S, ; Council j 
^ A K, M«0fcellar, A.M., M.L.C .; C Moore. F,L.S. i 

Thompson, C. S. Wilkinson, 

A. Wright. 
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July 26,—M. Jurien de U Gravttte, 
dW4r.-^h the ^antitative atoolyais 
leMowmg. The autboris proMs of 
(dbn |H;toence of magnesia^ 

he baa madh totue 
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rocks are the ckty-elates of Saint- 1.6 and the widdy diShsad 
pufple eonfflontiarates. Ibe former, which are ^uite disiinct 
from the imca^schists, gneiss, and other primitive crystalline 
schlsUi, form the fundamental feature throughout the department 
of La Manche, stretching far eastwards into Calvados, and weM- 
wards into Brittany. assume almost everywhere a vertical 

or nearly vertical disposition, and are remarkably homogeneous; 
being almost totally destitute of any organic remains., The 
whole system seems to be posterior to the granitic pudding lof 
Granville,—On the meteorological station of VAigoual, by 
M. F. Perrier. Since the beginning of July this station hoa 
been in full activity, and has been furnished by M. HondoUle, 
of Montpellier, with maxima and minima thermometers, a psy- 
chrometer, an evaporometer, and a registering hygrometer. In 
the neighbourhood other instruments have been fitted up, in¬ 
cluding Tonnelot and Richard barometers, a large pluviometer, 
and a Campbell heliograph. Regular observations Lave already 
begun to be taken on this peak, which stands nt an altitude of 
1567 metres above sea-level, on the water-parting between the 
Atlantic and Mediterranean basins. The present temporary 
erections will soon be replaced by a solid structure, for which a 
grant of 4800/. has been made by the Minister of Agriculture,— 
Remarks acconmanying the presenUtion of vol xii, of the 
** M<^morial du D^pot de la Guerre/’ by Col. F. Perrier. The 
first part of this volume describes the instrument b and apparatus 
employed in the various geodetic operations connected 
witn the new measurement of the meridian of Paris, with 
an exposition of the methods of observation. In the second 
are embodied all the obser\’ations taken from 1871 to 1884 
between Perpignan and Paris by MM. Perrier, Bassot, and 
Defforges, nt seven!y-two stations belonging to the meridian of 
France.—Note on Gen. Meusnier’s projected aerostatic machine, 
by M. T.<^lonn^. The album here rcfeiTed to is a photographic 
reproduction of an atlas now in the militaiy aerostatic establish¬ 
ment of Chalnis (Mendon), and containing sixteen plates of 
designs relative to a projected aerostatic machine prepared by 
Gen. Meusnier between the years 1784 and 1789. Eight tables 
arc added, giving tlie coefficients of resistance of various sub¬ 
stances suited lor the construction of this machine.—On the 
pressure that exists in the contracted section of a gaseous cur¬ 
rent, by M. Hugoniot. This paper is supplementary to that 
inserted in the Com/ffS nndns of June 25 , showing that the 
results of M. Him’s experiments on the flow of gases are in 
harmony with the laws of hydrodynamics and with the formula 
of Weisbach or Zetiner, which is a direct consequence of those 
laws. Some objections raised by M. Him himself arc’ here dis¬ 
posed of, and the general conclusion confirmed by fresh argu¬ 
ment.—On the velocity of light in the sulphuret of carbon, by 
M. Gouy. The experiments here desciibed have been carried 
out with a revolving mirror analogous to that of Foucault, and 
capable of 800 revolutions per second by means of compressed 
air. The results correspond with those recently obtained by 
Mr. Michelson {AmerUan Journal cf Scitn^t^ and NatUKE, 
March Ji and April 22, 1886).—Note on the construction of an 
absolute eJectrometer adapted for the measurement of very high 
potentials, by MM. E. uichat and R, Blondlot. By an im¬ 
provement introduced into the construction of their already 
described electrometer, the authors have produced an instruuicnt 
possessing absolute sterility and capable of measuring potentials 
corresponding to explosive distances of 2*5 centimetres. A 
model of the apparatus has been constructed by M, D.^ Gaiflc, 
of Nan<y,—On the slow decomposition of the chlorides in their 
extendea dissolutions, by M. G.-^Foussereau, Further experi^ 
ments with the chlorides of aluminium and magnesium, with the 
double chloride of rhodium and sodium, the bichloride of platina 
and the sesquichloride of gold show that the recently de»cril>cd 
phenomenon of decomposition probably extends to a numerous 
dass of chlorides.—On the definition of the coefficient of self- 
induction in an electro-magnetic system, by M. G. CabancHas. 
—•On the nutnerical laws of chemical equilibria, by M. H. Le 
Chatelier. The formula for the numerical law of the chemical 
equilibrium of a gaseous system, 

y'-H’*... - i 23 ., 

,0-542. 

announced by the author in ihe ftndus for Nr>vember 

Id and 26, is; here established hy rigomus de- 

the of hydro- 

fluwic ucid W afi eleetnO oUtfent, by M. H. Mok^. These 
wA tuhdNhraly that the gas sepotrated tqr electro 
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; •nflMtof py <^4 C^tnot. Thi«, diffioijtlt |>roceis 

te MW ^y A W^ticki Atokfoas to 

thto WtotoyMptoyra by i^oomhor lor the seporfttton of sine 
It Is Med on the si onltanetius employW^t df 
hmuolphide of «o(U.-"On the man- 
\||m by KouBseau,—On the determination of 

m im of'the fluids px'esent in the orijanisiii, and 

to AOtne phenomena connected with the saturation of ortho< 

From the experiments here 
desenbed it is inferred that the exact determination of the abso' 
lute basic property of phosphoric acid is impoydble, there being 
nothing absolute in this property itself; also that it is imtxissible 
to determine the absolute acidity of the animal fluids, of whose 
constituent principles phosphoric acid and the phosphates form 
part^-^On some tnermic data relating to the chromates, by M. 
Paul Sabatier.—Thermic researches on the scleniures, by M. 
Charles Fabrc. The author here deals with the heat of forraa- 
tion of the selepiure of dissolved ammonium, and with some 
proldems connected with the seleniures of lithium.—Researches 
on tome crystallised basic sulphates, by M. Athanasesco. By 
employing the process used by Fricdel for the artificial reproduc¬ 
tion of hroebantite, the author has succeeded in obtaining hne 
crystallised subsulphates of cadmium, zinc, alumina, iron, and 
unmium. By a sughtly modified process he afterwords obtained 
some subsulph^t^ of nickel, cobalt, mercury, and bismuth,— 
Researches on some crystallised nrseniates, by M, Coloriano 
AH these arseniates, except the bibasic, are insoluble in water, 
and resist the acids. They were obtained by the various pro¬ 
cesses of Debray, Friedel and Sarasin, Verneuil and Bouigeois. 
—On a nitrated camphor and its ^ine and alcoholic combina¬ 
tions, hy M. P. Cozeneuve.—Discussion on the reactions of ! 
pilocarpine, by MM. K. Hardy and G. Calmels.—Physiological 
function of the pulmonary tissue in the exhalation of carbonic 
acid, b^ M. L. Gamier,—On a universal chromatometer, by M. 
L. Andrien (dc I’Etang), The apparatus here described and 
niufttmted is intended to define and measure the colours of 
liquids by giving them numerical expression.—On the Anguillules 
of smut, by M. G, Pennetier, From his recent experiments the 
author concludes that these parasites preserve the vital spark for 
a period of fourteen years, hut no longer.—On the milky secre¬ 
tion of pigeons during incubation, by MM. Charbonnel-Salle 
and Phisafix.—Hesearches on the structure of the brain of the 
Myriapods, by M, G. Saint-Remy.—Researches on the Miocene 
vegetation of Brittany, by M. Louis Cri^,—On the picturesque 
group of rocks collectively known by the name of Montpellier- 
Je-Vieua (Aveyron), by M. E. A. Martel. 

Berlin 

Physiological Society, J[uly 2.—Dr. Joseph reported on 
the results of experiments instituted with a view to ascertaining 
the influence of the nerves on the skin. Following up the ex¬ 
periments of Waller, he had excised a somewhat large piece of 
the second cervical nerve peripherically from the ganglion, and 
a few days thereafter had observed behind the ear m the side 
operated upon a perfectly circumscribed place on which the Hairs 
had fallen out, but which, beyond the baldness, showed no 
symptom of change. The cutting throu^ of the posterior root 
of the Cervical nerve had not the same effect, but the extirpation 
of the second cervical ganglion had that result. The micro¬ 
scopical examination of the hairless s^TOts showed absence of hair 
.papillse and of the hair root, while the other constituents of the 
skin remained unchanged. No abnormal vascularisation of the 
spots in question nor of the ears generally was observed. Seeing 
that the protected situation of the depillated spol the pre¬ 
sence of sensibility went to disprove the idea of a mechanical 
removal of the hairs, while the result of the anatomical examina¬ 
tion attested that the hairs were exclusively affected without the 
Vascular system having undergone any essential alteration 1 the 
Mtaker was therefore of opinion that the results of hts investiga- 
tfon^ might be taken as demonstration of the exhtenoC of 
tifoto^cal nerves. After the separation of the perito^h^tol (lerVe 
no dMge in the ganglion was ever observed, wherqas the 
dissection of the posterior root gave rise to atrophy-*— 
Dr. Viretiow neat demonstrated four drawings itproseat- 

vibrate of .oi^nt 

yw yaa' the nomal vertebh^ /wStoto >13#" ■ 

a joilft Geman mtisring In modto 
and a ptegtom Otoim From these 
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by preMie i 
torts indepen«ltot 
cervical pato) ’ ' * ' 


respective seetraiM of tho vump. By a 
these differences among the different secthito toSm Me; 
second model he showed that very marked ^ 

centre of gravity at the uppermost part of th# ibo# 
ised, not by compensatory incurvations, but by w 

undermost joints. The speaker then demto^toto^l to Mfto 
rendered in paste the Incurvationsshown by tltoMtotoidtoltoto 
of dead bodies when the ligaments of the btotoK!'^ 

front or behind, in the dorsal or lumbar yerlebtoi toto 
through. The curves became more markto 
ligaments of the upper vertebrse were Cut throtoh^” 
hardly changed at all when the lowest tandinM; %toiera 
were cut through. The intestjcular ligaments oonwdd of 
elastic kernel and of distended ligamentous Bbres. oohiptAstok 
the kernel The action of the expending kernels,: Which made 
the vertebral column firmer, was illustrated bT n third model. 
The speaker had taken exact measure of the tomitkm of the 
kernel in each disk on vertebrate columns sawp Rod 

when he combined together these points oh a dtotongt he plh 
tained a more marked incurvation than th^ poWesm hy the 
vertebral column. Thus altogether apart Mm Ibt 
activity, the different forces acted on the {pcutvatlon pi the 
vertebrate column, which for the rest appeared to be diMont in 
the differeoc races. 
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BNTOMQLOG Y 

'• fij^^^f^!^pmeM^J(tilltri(alM, InsMta: CeleopUra. Vol. 
\ 2* Malacoderm^taby the Rev. Henry 

! FXa, See. (iS8o-«6.) Vol. V. 

> ^ViiOt^^eniV’ by Henry Walter Bates, F.R.S. 

; ^|mehidas,''by David Sharp, M.B. (London: R. H. 

' /■ I«79-86.) 

ff?w6 j^ttbre instalments of the entomological portion 
' V of this great work show how earnestly it is being 
^shttd on; and if it can be completed on the same 
lavish scafe of ilhzstration, and with the same thorough- 
ness of execution, it will adbrd materials for a true con¬ 
ception Of the richness of insect life in the tropical regions 
far beyond anything that has been hitherto attempted. 
Not only will it be superior to any other work of a similar 
character, but it will probably surpass in magnitude all 
the other works dealing with tropical insect-faunas com¬ 
bined* 

The plan and method of treatment being exactly the 
same as that of Mr. Bateses volume on the Cicindelida; 
and Carabidae, already reviewed in Nature (vol. xxxiii. 
p* 77), it will only be needful here to make a few remarks 
on points of general interest. Taking first the Malaco- 
dermata—a group represented in Britain by ourTcIephori, 
soldiers and sailors,” our glow-worm, and other allied 
forms*—Mr, Gorham informs us that nearly one fourth of 
all the known species of the world are here described 
from Central America, a preponderance in this district 
which is due no doubt to the fact that the group has 
never been a favourite one among colcopterists, and has 
thus been comparatively little attended to by collectors in 
the tropics. The large number of 813 species here 
enUfUerated as against 1272 of the favourite Longicornes, 
shows that it is not impossible that this tribe may one 
day rank among the richest groups of beetles. From a 
cpmpaHson of certain of the best known families in dif- 
ISeeeUt parts of the world Mr. Gorham is of opinion that 
the total number of species in the tribe is not less than 
la^OOQ. He also states that the tropical American forms 
a 4 a whole very distinct from those of Africa and the 
Eoffiera tropks, and that they rank as “ persistent forms 
of ap earlier stage of development” This is specially 
tntei^ing, because it agrees so well with the fact that 
e^ in the world do low forms of mammalia and 
<^$OpstibJte BO targe a proportion of a wonderfully rich. 
in tropical America. Another suggestive remark 
iflii !<bat whenever genus is common to Central or 
and other distant parts of the world, it is 
It is represented by a species also iden- 
at;aearly so in both districts.” Many examples are 
of #ift;iOteT«iUing and the no doUbt correct 
that in these cases there must have 
recent transmissal, cither from one 
som* common centre to both, 
of Switserland exhibit so close a 
' that we may well suppose 

ii hpao^es to b«^ ’ cbmmdii>J^ 

! '.'-J a., L ^iL ^ L \ ^ ^ ,1 



Of 9QDo #pecies are Imowo^ to that 

those from Central America alone are nearly one-teventh 
of the whbjei but in this tribe more perhaps , thain any 
other is Qur knowledge imperfect, owing to the Wiftj of 
the species being restricted to the virgin forests, where 
they are very local and marvellously specialised j while 
though exceedingly abundant under favourable condi^ons 
—that is, when extensive clearances in the forest have 
been recently made—yet at other times they are so scarce 
that it is impossible to obtain even a moderate collection 
of them. 

Mr. Bates remarks on the wonderful “ endemteUy of 
the tropical American Longicom fauna, 304 genera out 
of 330 being exclusively American; while both he and 
Mr. Gorham insist on the whole of the Central American 
fauna, including that of the highlands of Mexico, having 
tropical rather than north-temperate affinities. As 
regards the Malacodermata, however, the northern parts 
of Mexico are said to be totally unexplored,” while Mr. 
Bates states that there are 30 northern generic forms 
which reach Mexico but rarely go further south* 

The Bruchides form a small tribe of usually minute 
beetles which have been so imperfectly collected in 
the tropics that no comparisons of any value can be 
made. No less than 150 species are here enumerated, 
forming nearly one-fourth of all that are yet known, and 
nearly 120 of these are new species, 25 of which are 
figured. 

On looking over the beautifully executed coloured 
plates, on which nearly 500 new species of Longicornes 
arc figured, we are struck by the great preponderance of 
protective tints in these insects, whole plates being filled 
with species of delicately mottled brown or grey colours 
evidently harmonising with the varying hues and rugosi¬ 
ties of the tree trunks on which they rest; while those of 
more elegant forms and brilliant tints are usually of 
smaller size, except when they gain protection by their 
resemblance to other inedible insects. It fortunately 
happens that the other group treated in these volumes— 
the Malacodermata—are very largely, if not wholly, such 
a protected group, it having been found by experiment 
that birds will not cat our gay-coloured Telephori, and 
Mr. Belt found the same to be the case with the fire-flies 
of Nicaragua and their allies. In all parts of the world 
these insects are mimicked by others which have no such 
protection, and it is interesting to compare the plates in 
these two volumes and to see how many of the Longi¬ 
cornes have taken on the form and colouring of the Mala- 
coderms. Whenever 1 noticed a pair which Undoubtedly 
resembled each other, I turned to the descriptions, and in 
every case found that they inhabited the very same 
locality. Thug the Longicom Otheoteihus mi/anurus 
imitates the Malacoderm Lucidota discolor^ both found at 
Chontalcs, the species mimicked having however, as is 
usual, a wider range. Tethlimmena aliena and Lygisio- 
fierus amctbilis^ another mimicking pair, are both re¬ 
corded from Chontales only. C^Uid d^icortd^i from 
Panama, resembles two species of Malacoderms, Siiis 
cMybeiJ^nnis and Cedy^hus siffmtic&lliSf both 
Panatna, and both taken on the Volcano de Ch|^^ If 
these liut two both is a case ^ 

Cokoptfbrn ^ eke huch^rOaH interesting bf 

^ibtedted Hellcock^ butterflies 

- ■' - ., 








. h 0 en so lucidly ojt* 

l>r. ^ritz Miillor (see NAtURE, vol icxvl. i>, 97 , 
v<W* xxirti. p. 4^1), A genus of Lcmgicornes has been 
/ and its eight known species are all said 

t^xhbte species of l,yciis. Besides these there are at 
"e4i|ta score of Longicorncs which are evidently miznickers, 
thougfb the exact specihs imitated does not happen to be 
tt^Uresented on the plates. There are also many of the 
smaller species which evidently mimic ants or wingless 
Mutlllidae. Three such species are named by Mr. Belt, 
and two of these are figured^ but they do not appear to 
resemble ants half so much as at least a score of other 
species ; showing how difficult it is to determine whether 
a species is protectively coloured by means of figures, 
however carefully drawn and coloured, The extensive 
cpUections on which these volumes are founded would, I 
feel sure, afford a mass of interesting cases of mimicry if 
search were made for them, since, besides those already 
mentioned, there seems to be a considerable number of 
Longicornes which resemble som^ of the Cleridae figured 
among the Malacodermata, and these also are probably 
cases of mimicry, although I am not aware that the 
Cleridae have been proved to be an uneatable group. 

Looking at the copious series of figures here given 
there does not seem to be any superiority of colouring 
over the corresponding Eastern groups. The much 
larger proportion of Ccrambycidie to Lamiidce in tropical 
America gives it an advantage over the Eastern tropics, 
because the former family comprises most of the elegant 
forma and gay colours of the tribe ; but notwithstanding 
thfl^ inferiority in this respect the Longicornes of Penang, 
of J^ava, and of New Guinea appear to be quite equal in 
their development of colour to those of Central America. 

The present work has been got up at so great an 
expense both of time, labour, and money to its origina¬ 
tors^ Messrs. God man and Salvin, that it must be con¬ 
sidered one of the noblest individual contributions to 
the study of natural history that has ever been made. 
Its great bulk and cost must, however, render it inacces¬ 
sible to many students who would wish to possess it, 
while its value to them would have been considerably 
increased if descriptions of all the recorded species had 
been given as well as of those which arc new, rendering 
it a complete book of reference to the Insecta of Central 
America. 

I would therefore suggest to Messrs. Godman and 
Ssdvin that they would confer a still greater boon on 
entomological students if they could make arrangements 
for the preparation qf a scries of compact octavo volumes 
giving the letterpress only of the present work, together 
with either the original descriptions or sufficient diagnoses 
pf all the species enumerated which are not here described. 
THom volumes could be issued after the completion of 
great work, aJi brought up to one uniform date ; and 
K p^Uahed at a moderate price they would be sure to 
a V^ry large sale. Complete faunal hand-books 
l^d sug^sted are among the most generally useful 
woi^ can be published, because they obviate the 
paattoe^ of time ^nd labour involved in consulting 
pf in order to det(^rmine the 

luppe half the insects ^ 

sntdesit mny 

It is quite unfafo to Ventture bn Any detailed celticism 


eorn C^bpteia 

attracted to Table IL by pf ^ ^ 

Prionidae, which 

while the respective are bronzy olti^ 

fact, it Is a curioi» caw^ of 

though by no means unprecedented, tii 

species, AfaUasfii two varieties 

one green, the other olive brown> both eidd 

but the green specimen (as figu^) di^rs 

the brown specimen, in having the fembtm of‘ 

pair of legs much longer and more slender, in 

what different dentation of the thorax, and espedally ip 

the very different form of the scutellum, impcMilt dtCBsfW 

ences which seem inconsistent with identity 6( spbm^ 

Should any error have crept into the plates/the lurthw 

will no doubt be glad to have his attenHon called tp It. 

Attnm r: WAtitA<» . 


G£OJIf£rJ^/Cj 4 L OPTICS 
An Elementary Treatise on Geometrical Optics, By y^, 
Steadman Aldis, M.A. (London: Deighton, Bell,and 
Co., 1886.) 

T his is a second edition of a work which appeared 
first in 1872, and which was designed to meet thb 
requirements of students reading for the first threp days 
of the Mathematical Tripos. The new edition does 
differ greatly from the old, except in form. Thi type 
is larger and clearer, and in this respect the book is con¬ 
siderably improved. 

The laws of reflection and refraction, and the re^- 
tion and refraction of direct pencils at plane and spherical 
surfaces, are treated in a clear and comprehenshre 
manner. In Article 36 reference is made to a usehtl 
method of illustrating from co-ordinate geometry the 
relations between a point and its image. If be 
principal focal lengths of an optical system, u and w' the 
distances of an object and its image from the prhudptil 


points, 


we have i. + zl » 1. 
u u 


Thus taking 


axes, and measuring along them distances ^ and 
see that u and u' are the intercepts on the axes madb, 
a straight line passing through the point Thfj 

been worked out in an interesting paper In the 
sophical Magazine for December 1884, by Prof. J, LonidOh^ 
of Toronto. ^ ''' 

The next chapter deals with the oblique reflectl^ 
refraction of small pencils. The general exphitn|iihi^^bjJ w 
extremely lucid, but it surely is a mistake not 
introduced the notation of the difTorentiat oalcid 4 ML\ 
course this is excluded from the first three 
Tripos, but so too are oblique add 

and the work is rendered UtmecesSadly 
the omission. A stmUar remark may to 
the sections of the next chapter on 
prisms and plates. 

, Chapter VL treats' of lenses, which - km 
the ordinary piAWheb This part, bf the 
been improved by the IbirOdutricm/^ 
metrical '.ir^uilS i ^ 

Gausses’ 
is,really’ a 












pait^ it>f fttbjectj smd 


coi^^ account of some simple 

0|lf^ (Wtr^^ dispersicm «ad achromatism, and the 
^eorjr Of the rainbow. 
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Pimis and Drugs, By T. Christy, 
&c No. a (London: Christy and Co., 

*l^l^,paniph^t of 73 pages treats for the most part of 
products, though some consideration is also 
ghrm to fodder and fo^^-plants, essential oils, india- 
rubber^ and various others "I'he first article is devoted 
to Dotmdake {Sarcocephalus esculentus)^ a West 
AMcan ttiibiaceaus plant, which has attracted some at ten* 
tiofl of hite in cases of nervous paralysis. The root has 
been analysed by Messirs. Heckel and Schkgdenhauffen, 
and their analysts is given together with a reproduction 
of the two plates which accompanied their paper. Two 
new perfume oils come under consideration, namely, from 
Eikaiypius siaigeriana and Buckhoksift citriodora. The 
first is a Queensland tree, and is known as the lemon- 
scehtcd ii:on bark. The odour of the leaves is said to be 
exactly like that of the lemon-scented verbena, and the 
oil yielded by them is identical in fragrance with that 
from Andr&p^g&n dtraiusy or lemon-grass oil, which is 
importod into this country both from Ceylon and Singa- 
porfii where the plants are very extensively cultivated. 
Mr.Christy says that ‘‘the odour of the oil of this tree 
is quite different from that of Eucalyptus citriodora^ 
Whi^ resembles, and might be substituted for, citronella 
Oil, 90 extensively used For perfuming soap.” The Back- 
oil is described as being like that of Eucalyptus 
stcdg^rima,^ and upon being tested for scenting soaps 
it WAS found to answer well, and would probably find 
a teady market in this country if it could be imported 
at a pi ice to compete with ordinary verbena oil. It might 
realise is. 4^ to 2s, per pound. 

Itw Kava root (A-Otfr mctAysticum) of the Fiji Islands, 
wi^<^ is so well known for the disgusting ceremonies 
lh former times perhaps more than the present, 
aCConip^nied its preparation^ has of late years been intro- 
duc^^amongst us for its medici nal properties. The active 
bf the Kava root appears to reside in a resinous 
M^anibe extracted with alcohol. From a series of experi- 
mantlt'it seems that this principle is a substance of very 
gniiial as a local aneesthetic, but that in larger 

it produces a scaly affection of the skin. From the 
ViOot a spirit or liqueur has been distilled, and this 
tlie name of Yagona is on sale at the refreshment 
present Colon and Indian Exhibition. 

d^ug which probably has a future before 
it Sa tbe Kombe of Central Africa {StrapAantkus hispida 
» has been proved to bo of considet^ 

hi affections of the heart The first communi- 


. _jlo the physiological action of this drug was 

Eraser to the Royal Society of Edinburgh 
W ih 1885 by a more elaborate 

pte Bhdsh Medical Asso- 

Aeems, however, even after this lapse of 
WM ^AWng the seeds in quantity, 
forms having been 
Coast, Sierra Leone, and 

Uee in 


DichUt^n upid Dmk^u sei$ fUnf 

Jtdirkuf^skH. Herausgegebeh von Albert Mays. 
(Heidelberg, t886.) 

It was a happy thought of the compiler of this volume 
to collect and publish on the five hundredth anniversary 
of the foundation of the University of Heidelberg n 
selection of what has been written about the city an<itlH|i 
University by eminent men of various nations at different 
periods of time. A collection of all that has b^n written 
about the ancient city and its lovely situation would, 
Herr Mays says, fill a respectable library^ for be^des 
histories in verse of the Palatinate and its capital there ^re 
innumerable tales, novels, and the like based on incideitts 
in its history, and lyrical and historical poems on Heidelberg 
by the hundred. 1 n making a selection from this vast masts 
of matter, the compiler has only retained poems or de¬ 
scriptions which are of special ^etical or literary value, 
or those which are of special interest on account of the 
author, or, finally, those which exhibit some specisd 
originality or peculiarity. But even when thus winnowed 
a handy volume is left. Needless to say, the vast majority 
of the writers arc German; there are a few English, and 
one American (Longfellow) The list commences with an 
extract from the Bull of Pope Urban VI. of October 23 i 
1385, authorising Prince Rupert to found the University. 
This is followed by extracts from over sixty authors 
arranged chronologically. Herr Mays notices as a 
curiosity that not one of these is French. The English 
authors naturally dwell on the castle, “next to tlic 
Alhambra of Granada the most magnificent ruin of the 
Middle Ages,” rather more than on the University ; but 
indeed the (rerman writers do the same. The book will 
show the good people of Heidelberg, if they lack such 
knowledge at this festive season, that they arc Citizens ot 
no mean city. It should also prove an interesting 
memento to many in Europe and America who have 
passed a few years at the most impressionable period of 
their lives at the old University, which, with its sister at 
Bonn, has of late years drawn the British student away 
from Gottingen. 

LETTERS TO THE EDITOR 

[The Editor does not hold himself responsibie for opinions tse* 
pressed by his correspondenfs. Neither can he undertake to 
return, or to correspond 7 vith the writers of rejected mamr- 
scripts. No notice is taken of anonymous communkoHms. 

[ The Editor ur^ntly requests correspondents to keep their kUcrs 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance eiun 
of communications containing interesting and novel facts.} 

Organic Evolution 

For Home time T have much desired to direct the attention of 
your readen all over the world to the two very remarkable 
articles on Organic Evolution, hy Mr. Herbert Spencer, whiclt 
appeared in the April and May mimbcrs of the Nineieenlk 
Century. I hope they will be separately publishetl. 'rheymark 
in my opinion a new departure in the Philosophy which h(is been 
built up by a certain school of writers on the Darwinian Theory. 
Let me explain what I mean. 

From the first discussions which arose on this subject I have 
ventured to maintain that the successors of Darwin have run 
quite wild from the teacMi^ of their master—that his Hj^pothesis^ 
even if completely true so &t as it went, offered no adequate ex¬ 
planation whatever of the muUlform and complicated facts of 
Oiganic Evolutioft-^thot the phrase “ natural selection " repre¬ 
sented ho true physical cause, still less the complete set of causes 
requisite to accouht for the orderly procession of organic forms 
in Nature; that in so far as it assumed yariations tp arise by 
accident it was not Oidy essentially faulty and incomptetei iwt 
fandamentaliy erroneous j in short, that us only value In ihe 
cpnvepieiK^ wUh Whkh jltfffrtw|n6 uhdter one form of wt^ds, 
highly charged wlfh immense variety of 

sOhm p^y ritU,attdoth^j7iir«^ 




^ hUe iipit«rpi!«tAtioi» pt^t 

^ A fmcdon wa« Agsjgijied to* it vbieb it- 

iwfii* «iH some Aty be recognised as one of the 
/ least oreditalde episodes in the history of science. With a 
' Aliens,.perve^ It was the weakest elements in the Theoty 

seised upon as the most valuable* particalar^ the 
to blind chance in the occurrence of variations, 
valued not fur \u scientihc trutht^for it could pretend 
t^ nixttie,--but because of its assumed bearing upon another field 
of thought and the weapon it aiforded for expelling Mind from 
atnong the causes of ICvolution. 

There have been many symptoms that this Philosophy is 
br^iog down. Mr. Herbert Spencer, although he has worked 
out the consequences of Evolution with enthusiasm, has never 
bteo blind to some of its defects. His mind is too cloiselv 
analytical not to be brought into contact at many points, with 
its manifest inapplicability and its wordy hollowness. 

But in these two articles we have for Che first time an avowed 
and definite declaration imainst some of the leading ideas on 
which the Mechanical Philosophy depends; and yet the caution, 
and almost the timidity, with which a man so eminent ap¬ 
proaches the announcement of conclusions of the most self- 
evident truth—is a most curious proof of the Reign of Terror which 
had come to be established. 

1 cannot in this letter indicate the breadth and sweep of the 
admissions now made by Mr. Herbert Spencer in the two articles 
referred to,'—fatal to the adequacy of the Mechanical Philosophy 
as axiy explanation of organic evolution. They cluster round, 
and follow from the central admission that ** the words * natural 
selection * do not express a cause in the physical sense." Another 
great admission is that the ** co-operation " which is required 
in the growth and development of useful parts, cannot be 
accidental. 

Of course, now that so eminent a man as Mr. Herbert Spencer 
has opened hU eyes and his mouth to these—and many othcj.— 
admissions, we shall have all the Dii Afirntret following suit. 

1 have read with great pleasure an article in your last number 
(p. 314) un “Physiological Selection," with an “additional 
suggestion on the origin of species." I rejoice that the author 
has at last discovered that “ natural selection has been made to 
pose as a theoiy of the origin of species, whereas in point of fact 
K is nothing of the kind.^ This has been my contention for 
many years. Argyll 

Aurora 

With reference to the aurora of July 37, accounts of which 
app^r in Nature, vol. xxxiv. pp. 311 and 312, the following 
pakiculars of the accompanying magnetic disturbance recorded 
nere may be of interest. The disturbance commenced about 
3 p.m, on July 37 with small fluctuations in declination and 
horixontal force, followed by larger movements which commenced 
shai^yat 10.20 p.m. m all three elements, and continued to 
about 7 a.m. on July 28. The greatest movement was between 
10.30 and 11.30 p.m., amounting to 43'in declination, 'oii of 
the horisotttal forcie, and *005 of toe vertical force. Correspond¬ 
ing earth-currents were recorded as usual. 

W, U. M. Christie 

Royal Observatory, Greenwich, August lo 


Mock Suna 

Kindly add the following, to make up for omission of my 
figure in your issue of July 29 (p. 289) 

The “arched eyebrows,” as I called them, con best be de¬ 
scribed thus—- 

Resting on the top of the halo circle, where the third mock 
lil^hl; stood, was a bow of peculiar curve. It was like two well- 
arched eyebrows flowing together by a curve of gentle dip at the 
imint where it touched the halo. Each arch was about equal to 
9AC*atghth part of the halo circle in every respect except that its 
CentitTW about the middle of the chord jolnmg the upper mock 
wi^li mock light on that side of the sun. The contrari- 
fiexiira, and tha anomalous positions of the two centres of the 
two attdke me as very noteworthy. 1 cannot presume 

May I ddd tteu f dwrespondeni of the Sianddr<f states that he 
too ^ white imr m w side > and that it stietched^ to 

sky almost to the «ast> and at 
the end or it sms much few brilliant," where 


tO'ieooid'biNAtbtK'.'‘"-''VYr"'' 
kittleteore, Auguat 2 ' ^ 


On August 4, toh. 40in.« « rbeamifUl slow^ 
here threading iu way from abbat sf 5. cf a yniht 
very slightly mIow a AuHgw. iu fiisebmted 
at its best it must have been bright^ than Jdp||^^vtEtitb4|ilt 
effect was much marred by mist. The most noUWPflhy w 
was extreme slowness of movement \ a ckrelhl 
gave 8 seconds as the time it remained In eight; Thnrtt 
no train of any sort; the meteor rolled along with a 
aspect, and its velocity near the end jmint became aqi raM;|)hiY 
peded that it seemed almost stationary. 1 
other meteors during the same night, but noim of tbnim . 

associated in appearance and direction with the one ^echdly 
described. Its radiant-point Was probably In Utah biCbe 

to fi, at about 162* + 59*. 

On August 6, loh. 3m., a meteor equal to Jupiter was lean 
pursuing a long path just south of and nearly pamlld to o and 
« Pegasi. It left a bright streak, and was a oonspicnotut obieet^ 
notwithstanding the moonlight. The radiaiU^pomit was nt nbt^ 
Sa"" + I7\ nearly 6* S.S.E. of a Arietis, or po^blj in Ihe 
extreme east boundaries of Aries. 

It a ould be important to hear of duplicate obeerratioos bf 
these large meteom. In the eastern parts of En^aiid they must 
have appeared very bright, and beii^ visible at a convenient 
hour in the evening many persons wmhave noticed thdtt. \ 

Bristol, August 9 W. F. Deknihg 

Last night at about eleven o'clock a fine meteor Was vji^kle 
here through an opening in clouds. Its path was in Aqvuiiriuib 
commenced a little to the east of and seemed to be in the direc¬ 
tion of a line joining 1} and B. In three or four seconds the meteor 
passed over about 30 ", and it lefl momentarily a trail Over the 
last 10^, This was slightly curved, the convex side bdng to the 
east, and the colour varying from yellow for a quarter of the 
curve to red during the remainder. At first the meteor resemblwl 
Saturn in size and colour, then became le^er, whiter, antf aito^ 
wards pale blue, and when it finally disappeared oebiiid 
clouds it considerably exceeded Venus at her Wghbest,. bom la . 
size and brilliance, L. J« n. 

Ramsey, Isle of Man, August 5 


PHYSIOLOGICAL SELECTIONi AN ABpf- 
TIONAL SUGGESTION ON THE ORIGIN 0P 
SPECIES^ 

II. , . ^ . 

N ext, let it be observed that we cannot expect to^bieiifi: 

with much direct evidence of jphyfiidlcig^h^ 9^^ 
from our domesticated varieties, ror, fhrst^ brefifiMi ml 
horticulturists keep their scraidf feparato 
preserve many kinds of variation other thah 
reproditotive system with which akme we are 
and^ secondly, it is never the aim of these liesh 
serve this particular kind of yeudation. : 
that we can here learn from our dontosricated , 

is the paramount imjportance of prevdhtihte 
with parent forms, it a new vademi'fiwtn 
a footing. No one of these domesficafied vnriedjes bio^ 
have been what it now is unlesi siidh 
been systematically prevented by man; iMCl^ 
us good reason to mfer that no liatara]i 
been what it now is unless eybry varie^ in 
species originated had been pre^ted mojrh 
with its parent form bynahirA For the 
tremely rare in wMeh one spbciei 
or 



^ torie/dmba 
^ti|:;rt';liiii^‘.v^v0O' riie to a new 
li^Wi fei^b^. tber^va, th6 tlmoiy qi phyaio- 
lapM Is '% the satne ptedkanlent as that of 

mnellher case are we able directly to 
eMft^ of oae ^cies out of another by 

^t^ 'j^Mejr siippti^ and^ tberefore^in both cases our 
the igeaCy supposed mu^ large extent de- 
M the by general considera- 

KeverthelesSf although our sources of direct 
are thus ^ be necessarily limited, I shall 

hoar ho^ to ^ow that they are sufficient to prove the 
Oftiy iteefc which they are re<mircd to prove—namely, that 
Ihe. I^iculai' Mhd of vanation, on the occurrence of 


lation^ on the occurrence of 


thy theory depends, does occur both in nature and 
dotnesiication. 

, One very obvious example of the particular variation 
which is required by the theory of physiological selection 
has ^ready been given in the season of flowering or of 
pairing being either advanced or retarded This I take 
to be a most important case for us, inasmuch as it is one 
that must frequently arise in nature. Depending as it 
diiedy does on external causes, numberless species both 
of plants and animals must, 1 believe, have been segre¬ 
gated by its influence. For in every case where a change 
of food, temperature, humidity, altitude, or of any of the 
othet’ many and complex conditions which go to consti¬ 
tute environment—whether the change be due to migra¬ 
tion of the species or to alterations going on in an area 
occupied by a stationary species—in every case where 
such u change either retards or promotes the season of 
propagation, there we have the kind of variation which is 
requinw for physiological selection. And it is needless to 
give detailed instances of such variation where this is due 
to so well known and so frequently observed a cause. 

But it is on what may be called the spontaneous varia¬ 
bility of the reproductive system itself that 1 mainly rely 
for evidence of physiological selection. The causes of 
variability are here much more numerous, subtle, and 
complex than are such extrinsic causes as those just 
mentioned; and they are always at work in the repro- 
dui^ve systems of all organisms. The consequence is, 
as Mr. Darwin has shown by abundant evidence, that 
variations in the direction of sterility depend more on 
vrimt be calls the nature of the organism than on the in- 
flueaca of external conditions. Of this fact we have 
difoct evidence, firstly in individuals, secondly in varieties, 
aad thirdly in species. 

V, (I) J^Viduais.‘-^Mr^ Darwin observes, ‘Mt is by no 
to find certain males and females which will 
together, though both are known to be perfectly 
other rnales and females. We have no reason 
to eqppm that this is caused by these animals having 
bb6p fti^bjected to any change in their habits of life ; there- 
cases are hardly related to our present subject. 
Tm dmifo apparently lies in an innate sexual incompati- 
W^ irf the pair when matched." He then proceeds to 
mckfoplei fjrom horses, cattle, pigs, dogs, and pigeons, 
ci^dliidihg.witli the remark that " these tacts arc worth 
as they show, like so many previous facts, on 
COnsti differences the fertility of an 

pflen dt^etds." Elsewhere he gives references 
the case of plants; and instances of 
npk ^iUty,bothin plants and animals, 

etwen two individuals there may thus 
without there being in either of 
drmant of fertility towards other in- 
gw muy shch ipeoim;>atibUity -extend 
f For certainly the most 


Inebmpht^lBty were to run throng a whole race or stmhi. 
in the fact of individual incomqwtibillty, Uterefore, we 
have the kind of vatiadoa which'my theo^ requites, and 
this as arising spontaneously in the highest d^n^ of 
efficiency. 

(ft) /^ates .—But of even more importance for us ts the 
direct evidence of such a state of matters in the case of 
varieties, breeds, Or strains. In the ninth chapter of riiMs 
“ Origin of Species," and in the nineteenth chapter of the 
''Vanation of Plants and Animals under Domestication,*' 
Mr. Darwin adduces miscellaneous instances of varieties 
of the same species which exhibit a higher degree of fer¬ 
tility within themselves than they do with one another. 
In this respect, therefore, they resemble natural species ; 
but as they are only domesticated varieties known to 
belong to the same species, they are here available as 
evidence of what may be termed racial incompatibility, or 
of the particular kind of variation which my theory re¬ 
quires. To quote only two instances: “ The yellow and 
white varieties (of Verbascum) when crossed produce less 
seed than the similarly coloured varieties "; and the blue 
and red varieties of the pimpernel are absolutely sterile 
together, while each is perfectly fertile within itself. Such 
instances arc the more suggestive on account of their 
arising under domestication, because, as a rule, domesti¬ 
cation increases fertility, and is thus inimical to sterility— 
sometimes even breaking down the physiological barriers 
between natural species. Therefore, if in some cases even 
under domestication the reproductive system may vary in 
this manner, so as to erect physiological barriers between 
artificial varieties, much more are such barriers likely to 
be erected between varieties when these arise in a state 
of nature. 

But as regards varieties in a state of nature, I have not 
been able to meet with any evidence of racial incom¬ 
patibility. Nor is this to be wondered at: for, unless the 
degree of such incompatibility were well pronounced, it 
would not be noticed ; while, if it were well pronounced, 
the two varieties would for this very reason be classified 
as species. Therefore, the fact of racial incompatibility 
within the limits of wild species could only be proved by 
experiments undertaken expressly for the purpose, in the 
way which I shall afterwaras explain. 

(3) —According to the general theory of evolu¬ 

tion, which in tliis paper is taken for granted, the distinc¬ 
tion between varieties and species is only a distinction of 
degree ; and the distinction is mainly, as well as most 
generally, that of mutual sterility. Therefore my theory of 
physiological selection is here furnished with an incal¬ 
culable number of instances of the particular kind of 
variation which is required ; for in so many instances as 
variation has led to any degree of sterility between parent 
and varietal forms—or between the varying descendants 
of the same form—in so many instances it is merely a 
statement of fact to say that physiological selection must 
have taken place. There remains, however, the question 
whether the particular change in the reproductive system 
which led to all these cases of mutual sterility was an¬ 
terior or posterior to changes in other parts of the 
organism. For, if it was anterior, these other changes— 
even though they be adaptive changes—were presumably 
due to the sexual change having interposed its barrier to 
crossing with parent forms; while, if the sexual change 
were posterior to the others, the presumption would be 
that it was the latter which, by their reaction on the sexual 
system, induced the former. I shall have to consider 
this alternative later on. Here, therefore, it is enough 
to point out that under either possibility the principles of 
physiological Section mdsthave been at work; only Ihesc 
principles are accredited with so much the more causal 
influeiwe in the prbdutjtion ^)f species in the proportion 
that we find reason to suppose the sexual chan^ tn have 
bei^, asa mle> the prior chat^e. But under eimer at^ 
temative, afid da the doctrine that species are extreme 


bundrojiis ot 

^ fertility Within tlie varietal forms with fttoruity 

V, P^dhahiy onfoug'h has aow been said to show that* a$ a 
mite bf mot, the particular kind of variation in the re¬ 
productive system which is required by the theory of 
physiblogtcal selection does occur, firstly, in individuals ,* 
soepndiy, in races ; and thirdly, in species. But iht evi- 
dei^be of physioJc^ical selection as an agency in the 
evolution of species is so far only prim 4 facie. That is 
to say, although we have evidence to prove the occurrence 
of this particular kind of variation, and although we can 
See that whenever it docs occur it must be preserved, as 
yet we have seen no evidence to show how far this kind 
of variation has been at w^ork in the formation of species. 
1 will, therefore, next proceed to give an outline sketch of 
the evidence which 1 have been able to find, tending to 
show that the facts of organic nature are such as they 
ought to be, if it is tru ; that physiological selection has 
played any considerable part in their causation. And to 
do this I will begin by talcing the three cardinal objections 
to the theory of natural selection with which 1 set out— 
namely, sterility, intercrossing, and inutility. For, as we 
shall see*-and tnis in itself is a suggestive consideration 
—all the facts which here present formidable obstacles to 
the theory of natural selection, when this is regarded only 
as a tlieory of the origin of species, are not only explained 
by the theory of physiological sdection, but furnish to 
that theory some of the best evidence which 1 have been 
able to find. 

Argument from Steriiiiy ,—In what resjaects do species 
differ from one another? They differ firstly,chiefty, and 
most Mnerally in respect of their reproductive systems: 
this, therefore, I will call the primary difference. Next, 
they differ in an endless variety of more or less minute 
details of structure, which are sometimes adaptive and 
sometimes not. These, therefore, I will call the secondary 
differences. Now, the secondary differences are never 
numerous as between any two allied species : in almost 
all cases they admit of being represented by units. Yet, 
if it were possible to enumerate all the specific differences 
throughout both the vegetable and animal kingdoms, 
there would be required a row of figures expressive of 
many millions. In other words, the secondary specific 
distinctions may occur in any parts of organisms, but 
never occur in many parts of the same organism. So that, 
if we have regard to the whole range of species, the 
secondary distinctions ate seen to be, in the highest 
imaginable degree, variable or inconstant: the only dis¬ 
tinction which is at all constant or general is the primary 
distinction, or the one which belongs exclusively to the 
reproductive system. Surely, therefore, what we pri¬ 
marily require in any theory of the origin of species^ 
is an explanation of this relatively constant or general 
distinction. But this is just what all previous theories 
fail to supply. Natural selection accounts for some 
among the many secondary distinctions, but is con¬ 
fessedly unable to explain the primary distinction. The 
same remark applies to sexual selection, use and disuse, 
econqmy of growth, correlated variability, and so forth. 
Even the prevention of intercrossing by geographical 
harriers or by migration is unable to explain the very 
geJief^l occurrence of some degree of sterility between 
t^VO sdUed varieties which have diverged sufficiently to take 
ti^nk as different species. All these Sicorics, therefore, are 
here in the same predicament: they profess to be theories 
df thd origin of species, and yet none of them 1$ able to 

(he one fact which more than any other goes to 
conf(ihite the distinction between species and species. 
The consequence is that most evolutionists here fall back 
upon ffreat assumption: they say it must be the change 
Causes the sterility—it mu$t be the 
ipebndery teindions which determine the primary. 
mi the conti^ piopositlqfn is surely at least as probable^ 


ditioa to thetypmtltm ih ^ 

where free intertroasinghOa 

For, obviously, it is a pat^ hSmkmptidh Id 

secondary differenced h^ idways beeh histomd^y 

to the primary difference, amd that they staitd td tit w 

relation of cause to effef;t hloreover^ the 

does not stand the test bf examiimtiOn> dd 1 wwilW 

proceed to sliow. ' ^ ,V ! 

(i) On merely a firiori grounds it dcarcelir 
probable that whenever any part of any ie 

slightly changed in any way ^ natural OT' 

any other cause, the reproductive system shPuld'fmh'S^ 
respond to that change by becoming sterile witl^ alBed 
forms. Yet this is really what the assumption InbuedHoh 
requires, seeing that all parts of orgai^isms afe sumdet tb 
the secondary specific distinctions. What we fed iti 
nature is a more or less constant association between the 
one primary distinction and an endless profuikMi bf 
secondary distinctions. Now, if this association had been 
between the primary distinction and some’one^or eveai 
some few—secondary distinctions, constantly the same 
in kind ; in this case I could have seen that the quedCikm 
would have been an open one as to which wad the condi¬ 
tional and which the conditioned. But as the case actually 
stands, on merely antecedent grounds, it does not apipehr 
to me that the question is an open one. Here we have a 
constant peculiarity of the reproductive system, r^^eated 
over and over again—millions of times—throughout 
organic nature ; and we perpetually find that when lihis 
peculiar condition of the reproductive system is present. 
It is associated with structural changes elsewhere, wtuch, 
however, may affect any part of any organism, ana this ki 
any degree. Now, 1 ask, is it a reasonable view that the 
one constant peculiarity is always the result, and never 
the condition, of any among these millions of inconstant 
and organically minute changes with which it is found 
associated ? 


(2) But, quitting a priori grounds, it is a matter of 
notorious fact that in the case of nearly all our innimter^ 
able artificial productions, organisms admit of being 
profoundly changed in a great variety of ways^ wlthcfot 
any reaction on tlje reproductive system followinjf tn a 
consequence. 


(3) Again, as regards wild specie^s, Mr. Darwin |iVlivba 
that “ the correspondence between systematic affStnl^iwid 
the facility of crossing is by no means strict. A ihu}^ 
tude of cases could be given of very closely allied 
which will not unite, or only with extreme difficulty; fedy 
on the other hand, of very distinct species Which Vtiiifo 
with the utmost facility." And he goes on fo 

within the limits of the same family^ or even w tilt 
same genus, these opposite cases may occur" f to tihif 
“ the capacity of the species to cross is oft^ 
independent of this systematic affinity, that ill, bf iw 
difference in their structure of constitution, eiitifesfejp 
in their reproductive systems.'’ Now, on the 
that sterility between species is always, or 
caused by the indirect influence on the rej^oduOdive 
tern of changes taking place in other parts of tfe 
ism, these tacts are uniftteHigible-^belhg, fo<le^, ii(s 4 
mere matter of lo^c, contradictory of the sufiiposifebi;’ > !. 

(4) Mr. Darwin further shows that, ** 

the question of fertility, in all other rOSfWCts tberb' 

closest general resemblance between 

grels" Clearly, this felt 

and artificial action icua pemctly 

respects, save mtlie fee fepect pf 

ductive system^ ■ wbe^i to 

which I ant 

' not only ^ ;■ 

(5) . 


riOp^lo 4m t^imtnt%.*^ A 

m jfiM^ |fra«jeft th4t {idmary 

the, ^^irg^nisrn a$ a 
» it. 4 ( 4 it is msrely a Ippat yariation 
the sesoial system. Why, 
^ lUi^uM 4? that it differs from a local varia- 

aoy other parto^ the organism 7 Why 
^ ^^inmpose that, unlike all other such variations, 
4 lSjSv4r m independent, but must always be super- 
t^d as a secondary result of chancres takinir place 


he independent, but must always be super- 
n^kted as a secondary result of changes taking place 
ehw^vhm? It appears me that the only reason why 
eyft^ionists suppose this is because the particular varia¬ 
tion in ttUCttdon happens to have as its result the origina- 
doh ofe^cies ; and that, being already committed to a 
in natural selection or other agencies as the causes 
OC inch Ortgioadon, they are led to regard this particular 
Idnd , of local variation as not independent, but super- 
in^kOed as a secondary result of these other agencies 
ofMMrattng on other parts of the organism. But once let 
evokitionists clearly perceive that natural selection is con- 
comod with the origin of species only in so far as it is 
concerned with the origin of adaptive structures—or of 
some among the secondary distinctions—and they will 
pored-ve that the primary specific distinction takes its 
place beside al) other variations as a variation of a local 
character, which may, indeed, at times bo due to the 
indirect induence of natural selection, use, disuse, and so 
forth ; but which may also be due to any of the numbci' 
less and hidden causes that are concerned with variation 
in general.^ 

1 trust, then, that reasons enough have now been given 
to justify my view that, if we take a broad survey of all 
the facts bearing on the question, it becomes almost ini- 
possible to doubt that the primary specific distinction is, 
as a general rule, the primordial distinction. I say 
a general rule,'' because the next point which 1 wish to 
present is that it constitutes no part of my argument to 
deny that in some—and possibly in many—cases the 
primary distinction may have been superinduced by the 
Secondary distinctions. Indeed, looking to the occasional 
appearance of partial sterility between our domesticated 
productions, as well as to the universally high degree of it 
between genera, and its universally absolute degree 
betwe^ families, orders, and classes, I see the best of 
reaw>n8 to conclude tliat in some cases the sterility 
betweeu spsdes may have been originally caused, and in 
^ greaUr number of cases subsequently intensified^ 
by changes going on in other parts of the organism. 
M0t«O^r, I doubt not that of the agencies determining 
changes natural selection is probably one of the 
mk9t important. But what docs this amount to ? It 
to nothing more than a re-statement of the theory 
<4 ttbyalological selection. It merely si^gcsts hypotheti- 
Mly the cause, or causes, of that particular variation in 
rim ^productive system with which alone the theory of 




leal selection is concerned, and which, as 


Hotter of fact, howsoever caused^ is found to constitute the 
one cwtdbal distinction between species and species. 

I am, really not concerned with what 1 deem 
ijippOSaible thsk of showing how far, or bow often, 
;^ection^^r any other cause-may have induced 
fku^cui^ kind of variation in the reproductive 
MkjkmiW iW opOratlons on other parts of an organism. 

va Wieiw to go the full length that other evolu- 
riM 4 fs regard this primary specific dis- 

hisf 14 hll cases due to the secondary specific dis- 
I k^uld not be vacating my theory of 
i I should nverely be limiting the 
vawaridn whh^ the reproductive system 

^ hiwa 'hd4 th«:Vl«w flgainat 


in what I pQw consider a wholly unjustifiable manner. 
iFor,vas pieyiou4y 4 appears to me mudh the more 
rational vieiV that the primaty specific distinction ts like^ 
wise, as a rule, the primordial distinction ; and tHvt the 
cases where it has wn superinduced by the secondary 
distinctions are comparatively few in number.^ 

If we thus regard sterility between species as the resudt 
of what 1 have called a local variation, or a variation 
arising only in the reproductive system—whether this be 
induced by changes taking place in other parts of the 
organism, to changes in the conditions or life, or to 
changes inherent in the reproductive system itself**-we 
can understand why such sterility rarely, though some¬ 
times, occurs in our domesticated productions ; why it so 
generally occurs in some degree between species ( and 
why as between species it occurs in all degrees. 

It rarely occurs in our domesticated productions 
because it has never been the object of breeders or horti¬ 
culturists to preserve this kind of variation. Yet it some¬ 
times does occur in some degree among our domesticated 
productions, because the changes produced on other 
parts of the organism by artificial selection do, in a small 
percentage of cases, react upon the reproductive system 
in the way of tending to induce sterility with the parent 
form, while not lessening fertility with the varietal fbnn. 
Again, this particular condition of the reprodtKtive 
system is so generally characteristic of species simply 
because in as many cases as it occurs it has constituted 
the reason why species exist as species. And, lastly, this 
particular variation in the reproductive system has taken 
place under nature in such a variety of degrees—from 
absolute sterility between species up to complete, or even 
to more than complete, fertility—because natural species, 
while being records of this particular kind of variation 
are likewise the records of all degrees of such variation 
which have proved sufficient to prevent overwhelming 
intercrossing with parent forms. .Sometimes this d^ree 
has been less than at other times, because other con¬ 
ditions—climatic, geographical, habitatorial, physiologi¬ 
cal, and even psychological have co-operated to prevent 
intercrossing, with the result of a correspondingly less 
degree of sterility being required to secure a differentia¬ 
tion of specific type. Lastly, where species have been 
evolved on different geographical areas, or by use, disuse, 
and other causes of a similarly “direct *' kind, there has 
been no need to prevent intercrossing in any degree ; so 
that allied species formed under any of these conditions 
may still reinain perfectly fertile, or even more than 
naturally fertile, with one another. 

In view of these considerations, I should regard it as 
a serious objection to my theory if it could be shown that 
sterility between allied species is invariably absolute, or 
even if it could be shown that there are no cases of unim¬ 
paired fertility. What my theory would expect to find is 
exactly what we do find—namely, an enormous majority 

* Th« p^|>er horo dcvclom anoilter Hn« of ar^uinent which it w difficult 
to iretuler in Rbstraci. It^ object, however, h to show that, even in the ORset 
where ihc primary dbtinction is^ superinduced by the secondary—wh«thor 
those cnHestare, as I believe, “Ct>mparatlvcly few” or comparahVely nortia- 
roUH*—my theory is RvalUble to explain why the i>rimary distinction is so 
habitual an accompaniment of the secondaiy distinctions, of wlialever kinds 
or deurrces the latter may happen to be. For, according to my Atepry, the 
reason of this awoclarion in such cues U that it can only be those klnon and 
degrees of secondary distinction which are able so to tORCt on the iwro- 
ditecive system as to induce the primary dUtlnctlm that are^ for MjJf 
rgas 0 H>, preserved. Or, otherwise expressed, in cases when the tectmdaty 
disdnetions induce the ^mary, the former owe their exintanoa to the dset 
that they happened to K of a Idnd capable of producing this particular 
effect. Under this view, even in these cases U is the principlM of phyato* 
logical Mlecdon that have detormined the kinds of tocotidary dlstlncdoo 
which are allowed to attrvive. For these principles have, in aJf each cases, 
Hkated the particular kinds of secondary dlsiuictUm wliich have proved 
themselves capable of so reaorihg on the reprodttetive system as to bring 
about tha primaty dkrinc^n-:* nueral of the subject which appsan 
to be Jwtihod by the very geaeraraasociatton between the two. 

* See “ Origin of Spectok’* p. 8t, Where it is shown that amomf vaHe. 

brated aalbuur variem of the same s|iectes, even when Hvlngon 

the latne area, parked repufcnanoe to peiriiig srilb ipVMt 

another. la W iaiiUi peMage, it la swmarked the different raribtiei Mmae- 
tunes dqcupy dlffeNhl stidiM. 








^ Sterility occurs in all d^rees, with ^ 

instancy where shc<mdaiy distihctiona 
aihto to de^ being associated with 

disttiocdon. So that, on the whole^ I cannot 
TOt caii^wy consider that all the facts relating to the 
stetitity of natural species are just what they ought to be, 
if thoy have been in chief part due to the principle which 
I am advocating. !V(r; Darwin appears to have clearly 
pemiVed that there miikst be some one principle serving 
to fii^ain all these facts—^so curiously related, and yet so 
curiously diverse. For he says, and he says most truly, 
We have conclusive evidence that the sterility of species 
must be due to some principle quite independent of 
natural selection.” 1 trust I have now said enough to 
show that, in all probability, this hitherto undetected 
principle is the principle of physiological selection. 

(To be continued?) 


RED SUNSETS AND VOLCANIC ERUPTIONS 

T he great volcanic eruption in New Zealand raises 
anew the question of the connection between vol' 
canic eruptions and sunset phenomena arising from 
attenuated matter in the upper regions of the atmosphere. 
The theory that the noteworthy sunsets about the end of 
18^3 were due to the Krakatab eruption has been ques¬ 
tioned on the ground that, in many parts of the world, 
these red sunsets have continued until the present time, 
though not with the same intensity as in 1883^ Beauti¬ 
fully variegated sunsets have always been very common 
in this country. The result was that the sunset pheno¬ 
mena of 1883 did not appear to us as anything new in 
kind, but only as an inteusiheation of something with 
which we were already familiar. In order to reach a 
decisive conclusion we must have observations made in 
regions where the upper atmosphere is exc^tionally free 
from vapours or other attenuated matter. The advent of 
such matter can then be detected when it could not be 
detected at other places. Among such regions 1 would 
suggest South Africs^ especially the Cape of Good Hope. 
During my brief residence there in November and De¬ 
cember m X882, nothing was more striking than the 
eKtreme whiteness and purity of the western twilight. If 
Such a twilight is there the rule during the whole year, 
then any dinusion of volcanic vapour in the upper atmo¬ 
sphere must produce a very striking effect. I would 
therefore suggest to observers in that region the value of 
precise information on this point, especially with a view 
of learning to what extent, and within what time, the red 
sunsets of 1883 disappeared, and whether any such phe¬ 
nomena now reappear as the result of the volcanic 
eruption in New Zealand. S. Newcomb 

MR. FORRESTS EXPEDITION TO NEW 
GUINEA 

N aturalists win be glad to leam that a collection 
of natural history objects has been sent to England 
by our countryman Mr, H. O. Forbes, who has been 
doing good work on the Astrolabe Mountains in south- 
iwtem New Guinea, Unfortunately a lack of proper 
support appears to have greatly crippled the efforts of this 
energetic traveller, who fears that he may be compelled to 
abandon his proposed expedition to Morint Owen Stanley, 
ascent of which was the primary object of his explora- 
on leaving England. The disaster which befel 
l^t/f'orbes at Batavia, where the boat with all his equip- 
for the expedition was capsized and everything lost, 
be ftesh in the recollection of our readers (see 
voi. xxxii. p. 552), and it is only by the 
Utmost dispja;^ of courage and energy, and ^ a large 
pecuma^ aacrificc on his own part, that Mr. Forbes has 
been able to fft out an expedition to New Guinea from 
Sirisbane. It nt to be hoped that the gr^t Societies of 



;to emne to an ehd Ito U.- 
shorn what he cap do m tSO' 
little tliiiely help wOwW hhp 

work of exploration on whiph bile sb^ is hu-. 
to a successful issue* It is not gi^Oi^y 
eouhtry that during hU last expedition 
Archipelago he expended more than 6 cm]/v 0^ 
money in endeavouring to tender his Wtig 

complete, and nothing but a Httlegeneroui ; ^ 

is needed to enable him to sustain the sOribus pbdhniaiy 
loss which has befallen him in his atteOM to tiara ; 
Mount Owen Stanley. At the time of Wri^jg, we Jwblr 
that there is a prospect of Australia coming to the resOue 
and aiding Mr. Forbes towards the attainment Of his 
object, and we trust that England will also tfo something 
for a man who, as an explorer and a natifpmpt, has 
reflected credit on his country. A, 

ITie district recently explored by Mr. Forbes has bptm 
visited before by Mr. Goldie and Mr. Hunstein, the lattOr 
of whom has procured some remarkable novelties among 
the Birds of Paradise, which have been recently described 
by Dr. Finsch and Dr. Meyer {Eeitsch. Ges: Ortu h. pp. 
369-39 1 )• Hunstein has indeed penetrated further t&m 
Mr, Forbes wa.s able to do on the present occasion, as the 
latter has as yet only worked the Sogeri district from a 
height of 1000 to 50CX) feet,and this only in the rainy season. 

Among the many interesting species found by Mr. 
Forbes in the .Sogeri district may be mentioned Harfy^ 
otsis novce-guinece^ Salvad, Charmosyna sfelict^ Meyer. 
Psittaceila pallida^ Meyer (scarcely to be distinguishea 
from P. brekmi of Mount Arfak), P. nu^darasti^^ Meyer, 
Eos incondita^ Meyer, Parotia iawesL Ramsay, Lopkorina 
minors Ramsay, raradisomis rudolpki\ Meyer, 
omis sutaiaris^ Sharpe, Paradisea raggiana. SclatOr, 
Microdynamis parra, Salvad (RhamphomaHits ToiUsi, 
Ramsay), Melidectes emitii, Meyer, Rdilicuia rubru^ 
Schlegel, and many other notable species, amongst which 
are two which appear to be undescribed, viz., 

Melirrkopketes baiesi^ sp. n. 

M. similis M. ochromelani, Meyer, sed fascia smpra- 
ocularl cervina distinguendus. Long. tot. 9*3, culm* 
alw 4 8, caudse 4 ‘ 3 , tarsi 1*15. 

Pseudogetygone cinereiceps^ sp. n. 

P. similis P. Jlavilaterally Gray, ex Novll Cal 4 doni 4 ,,sed 
minor, et rectricibus baud subterminaliter albo fascpiiSts 
distinguenda. Long. tot. 3 4, culm, alae 1*9, 
r'2, tarsi 0*65, 

It was a little unfortunate for Mr. Forbes 
Mr. Hunstein should have visited the Horse^sfira 
Range so shortly before the arrival of the former 
in New Guinea, but it says much for the com| 4 ftt|e 
way in which Mr. Forbes does his work of expJi»mdn^ 
that he should have obtained specimens of nearly every 
one of the new roecies discovered by Mr; 

Unfortunately the Birds of Paradise were out of oomur At 

the time of his visit, but the specimens sent am of gtOat 

interest, as showing the moults and changes 

in these birds. Of the extraordinary species khUWit as 

Prince Rudolph^s Bird of Paradise {Paradi^mis 

with blue wings and blue flank-plumes, Mn Fom4 

secured only one, apparently a female. A$ these 

ing novelties have been discovert lin the 

Range, which has an elevation of less 

what prizes and discoveries may not be aWaitin|C tlkA 

plorer if he reaches Mount Owen Stanley with im ftitihlNla ^ ^ 

of 13,000 feet ? May h6 succeed ! ; , ' ' ' 
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in chrf^itHi^ low item- 

W«n<l^ R^rti issne4 by tht Mcteoro* 

I at stations 

r:^iipj|^l^taiive^m the whole the British Islamls, 
" are grouped into twelve districts. These 

.that the ww tempemture is not limited to 

ax^y\^H»cial area of the United Kingdom, but is common 
^ From the middle of May to the beginning 

A^Bt! there was only one week, ending July Si in 
Whi^ the temperature was above the average in the 
Wiiterh districts of England. Ireland, or the Channel 
Jmftds^ whilst in the period of seven months from 
January 4 to August 2 the temperature in the north-west 
SiOA south-west of England and in the Channel Islands 
Ni only been above the average in three weeks—March 
29, May to, and July 5 ; and averaging the results for 
the whole of the BHtish Islands, these are the only weeks 
in which the resultant temperature was above the average, 
and may fairly be considered the only warm periods during 
the seven months. 

This persistency of low temperature is to be traced over 
th^ whole of the past twelve months, commencing with 
the beginning of August 1885. To the three warm weeks 
already menuohed there must be added those of Novem¬ 
ber 9 and 30, December 21, and January 4, making seven 
in all, and these represent the only warm weeks through¬ 
out the entire period, and are the only weeks in which the 
mean temperature for the whole of the British Islands 
was above the average. 

The following table, which is compiled from the Weekly 
Weather Reports for the fifty-two weeks ending August 2, 
1886, shows the number of weeks with the temperature in 
e^icess or defect of the average, and the extent of the 
deficiency for the several districts. The averages used 
for the comparison are for the twenty years 1861-1880. 


Weeks below the average 


Scotland, N. 

Scotland, E. 

RUB^and, N.E. 

K. 

MUli^d Counties 
England, S. 

S^land, W. 

England, N.W. 

England, S.W. 

IrttUtDd, N. 

Isdtend, S. 

Chnunel Islands 

, Jkom this it is seen that the highest number of weeks 
duriug the year with the temperature above the average 
wgs twelve in die north-cast of England, whilst the lowest 
W^jS six in the Channel Islands. 

Throwing the weekly values together so as to form a 
tpUOthly results it is seen that November 1885 is the only 
month of the last twelve in which the resultant tempera- 
tmhfbr the whole of the British Islands was above the 
and then the excess only amounted to r“ ; of the 
itaniahm^ ettvaa months, one was in agreement with the 
Che lutd a defect of i*, four had a defect of a®, 
de^ct of 3*, and two a defect of 4"- The three 
dve months having the greatest deficiency of tem- 
weiia Jrnmaty to March^ the defect averaging 
the period. 

the same iwdye months was above the 
I dutmt ^ eix months September, October, and 
Im, ahd Y«uiu^» Msy, and July t8«6. the 
hE m than in ScoHand Or 

tflwai li fidy « with the avmge in 
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March defect in the four months 

August and December t'885, and February and June 
ite6. Chas. Harding 


T/fE PLIOCENE DEPOS/TS OF NORTH- 
WESTERN EUROPE 

T N the series of stratigraphical monographs on which 
^ the Geological Survey is engaged, the preparation of 
the volume treating of the Pliocene deposits has been 
assigned to Mr. Clement Reid. In pursuance of the plan 
on which these works are being written, I requested him 
to visit some of the Continental regions where deposits 
of corresponding age are best developed, and a personal 
acquaintance with which would extend his knowledge of 
their English equivalents. He has accordingly spent 
some time recently in Belgium and Holland, and 
among other localities visited the well-known exposures 
of the Diestian beds around Diest and Antwerp. The 
sections there laid open, the remarkable assembls^e of 
organic remains contained in them, and the peculiar con¬ 
dition in which the shells at Diest have been preserved 
led him on his return to this country to re-examine the 
curious deposit of ironstone at Lenham, on the North 
Downs, in which, so far back as 1857, the occurrence of 
Pliocene shells was announced by Prof. Prestwich, Doubt 
was cast upon this identification of the age of these 
shells: by many geologists they were looked upon as 
Lower Eocene, though their original discoverer hss con^ 
sistently maintained his opinion. Mr. Reid has now been 
fortunate enough to obtain a considerable number of 
additional species that settle beyond doubt the Pliocene 
age of the Lenham beds, and thus confirm tlie view of 
the veteran Oxford Professor. The establishment of this 
point raises questions of such wide interest in geology 
that I feel justified in anticipating the appearance of the 
memoir in which the facts will be aetailed. At my 
req^uest Mr. Reid has drawn up the following report, 
which briefly embodies the facts he has brought to notice, 
and touches upon some of the problems which they 
suggest. Arch. Geikie 

Some years ago Prof. Prestwich announced the dis¬ 
covery of beds of Pliocene age at a height of over 600 
feet on the North Downs (Quart. Journ* GeoL Sq€.^ vol. 
xiv. p. 322). The bad preservation of the fossils, how¬ 
ever, led Mr. S. V. Wood, who examined them, to mark 
all the species as doubtful, though he was inclined to 
agree that they were probably Pliocene. Owing to the 
unsatisfactory nature of the palaeontological evidence, 
and apparently also to an accidental mixture of Eocene 
fossils from other localities, this discoveiy has been dis¬ 
credited or ignored, though Prof. Prestwich himself has 
always maintained its accuracy. 

Recently, while preparing an account of the British 
Pliocene beds for the Geological Survey, it has been 
necessary for me to examine any outlying deposits which 
have been considered to belong to that period. For this 
purpose 1 paid a second visit to Lenham, near Maidstone, 
Having several years ago examined that locality with no 
satisfactory result, owing to the obscurity of the sections. 
A number of blocks of fossilifcrous ironstone were ob¬ 
tained from pipes in the Chalk—-just as the original speci¬ 
mens were found. These were brought to London, care¬ 
fully broken up, and impressions taken from the moulds 
of fossils with which the ironstone was filled. By this 
means a series of casts was obtained very much better 
than the obscure iimressions so doubtfully determined by 
Mr. S. V. Wood. The result of the examination of these 
fossils has thoroughly corroborated Prof. Prestwich's 
view, for there is not a single Eocene species amot^ 
them. With two or three exceptions they are all known 
Hiocene fonhs s ^me are new to England, though oc- 
curruig in Fritiice m&d Italy* 
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Area (atUay Linn. 

„ iiiittpii, Lam. (new to 
vtf$t^&sat J. Sow, En^iond) 

furrifera f?)* Nyst, Leda, sp. (not L, ntyaUs) 

I, consobnna (?), Bellatdi Nucula^ sp. 

(Upper Miocene) Dipladonta rattmdatay Mont., 
yottanneH (?), J)es M. oval var. 

(Upper Miocene) Cardiumt^sp, 

m^ricatus, Mont. Cnrdiia stniliSy Lam. 

C^^ritkium tricineJuniy Broc. A starts Baxterotiy Laj. 

'PurriUlla incrassatay J. Sow. ,, ffraalisy Munster 
FusuSy^, (= an undetermined' Tapesy *p. 

Red Crag si>ecies) | Gostratta fragUiSy Linn. 

Stedaria xiathralulay Turt. Tellina i{o}uuinay Linn. 

Margarita trochoidea (?), S. V} Mactray sp. 

Wood, vnr. f Lutraria dlipticuy Lam. 

Trochns mdUgranuSy Phil. 1 Teredo (?) 

NdtiaCy £ sp. | Terehratula grandisy Bfum. 

Bulla i^nariay Linn. j LunuUtes (?) 

Ostrea, sp. (young) ] Balanui, sp. 

FecUHy 2 sp. j Diadema (?) 

.Feclunculus glyeit/^erisy Linn. ' 

The first thing that strikes one in this list is that the 
whole of the Jiving species are southern forms, and the 
nearest allies of the extinct species belong to much 
warmer seas than ours. This, and the general character 
of the fauna, and proportion of extinct species, lead me 
to refer the beds to the Older Pliocene period, and to 
correlate the deposit witli our Coralline Crag and with 
the Lower Crag or Diestian of Belgium. The fossiliferous 
clay of St. Erth, in Cornwall, I also think is of about 
the same age, and rtot newer. 

Some curious questions are raised by these recent dis¬ 
coveries, and by others equally remarkable in Belgium 
smd Holland. We now find that, instead of the Older 
Pliocene period being one of elevation, there must have 
been wide-spread submergence over great part of Western 
Europe. A few years since the Coralline Crag was gene¬ 
rally considered to be our only representative of the 
period, and as it did not rise much above the seadevej, it 
was often assumed that much of the rest of England was 
dpr land. Now it is known that Pliocene beds cap the 
highest parts of the North Downs, and from the undis¬ 
turbed position of the shells, unworn, and generally with 
the valves united, it is evident that the depth of water 
must have been sufficient to prevent the deposits at the 
bottom being affected by storms. A subsidence sufficient 
to allow only 26 or 30 fathoms of water over the highest 
parts of the North Downs (and the depth in which the 
Lenham shells lived could hardly have been less) would 
submerge the whole of the east and south of England, 
except a few hills. 

In Cornwall also there appears to have been a sub- 
mei^noe to a considerable depth, for the St. Erth clay 
was evidently laid down in still water, which would not 
be ft>tntd at a less depth than 40 or 50 fathoms in a dis¬ 
trict exposed like this to the Atlantic swells. The fossils 
al«o m that clay point to some considerable depth of 
water, while the general flattened contour of the country 
fttggeste that this district has nearly all been submerged 
within a comparatively recent period. The lower parts 
of Cornwall mrm a smooth, undulating country, out of 
^icli rise abruptly the higher hills. Round one of these 
hSIs—St. Agnes Beacon—coarse sand is found at a high 
Jev5hl. This is probably a beach deposit of the same age 
SMS tbfichtyat St. Erth, though all fossils have now dis- 
^peared froan it. Cornwall seems at that p^iod to have 
lorwd a a^ttered archipelago like the Sctlly lalanda. 

Among the hi^d rocks of Cornwall denudation does not 
appear mueffi to have changed the general cdn%bnftion 
of the country since the Older Pliocene period. fiSoreover 


r^Balfata, Lam. 
MswtoBcay Broa 


i country since the Older Pliocene period. 
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beds, at the very edge tff im esoijjpf^ 
above the sea, indicates ^Utat the giedt sedfeyS ief 
Thames and Weald have to rn large ofefieht been 
since Pliocene times. 

On the other hand, the cpiestlon arises whidhor;Uie 
elevation of the Wealden axis was still in fhrngi^ idariaoig 
the Pliocene period. That the greater part of IlflS 
enormous disturbance had been completed befbre Aat 
period seems proved by the absence of any Phocbne beds 
in the Hampshire or London basins in the synclinal ftdds 
parallel with the Weald. But there is p^^ly evidence 
of less violent movements of uplieaval in the ^ffeient 
levels at which Older Pliocene beds now occur. We find 
the Coralline Crag slightly above the present sea-level, 
the Lenham beds 610 feet above, while at Otrecht 
deposits of about the same age are found at a depth 
of at least 1140 feet below the sea, and their bottom 
has not yet been reached.^ If the movements in North-" 
Western Europe have been regular and of equal amount 
everywhere, then, taking the Downs near Lenhatn as the 
starting-point, with a depth of 20 fathoms, we should 
expect to find in the Coralline Crag the deposits and fauna 
of 120 fathoms, and at the bottom of the well at Utvecht 
those of 310 fathoms. 

A Pliocene fauna of over 300 fathoms would be most 
interesting to examine, but of such a fauna no trace has 
yet been detected anywhere in North-Western £urt^. 
The Pliocene deposits, though now at such djffiriwnt levels, 
are shown by their included fossils to have oefen kid do^ 
in about the same depth of water. Though dififering 
much in mineral composition at the various localities, 
they nevertheless agree as closely in regard to their shells 
as the very different nature of the sea-bottoms would lead 
us to expect. The whole 1143 feet of Pliocene and Pleis¬ 
tocene beds at Utrecht consists of essentially^shallow- 
water deposits, pointing to a continuous depressioni 

Were we to assume that the present positions Of the 
Pliocene deposits of the north-west of Europe represent 
the relative depths at which the beds were origin^y laid 
down, a curious difficulty would present itself in any attetppt 
to compare the Pliocene and recent sea-bottoms. Ai^ydeep 
depressions in the seas around England are now‘filled 
with cold water and contain an Arctic fauna. Ip 
depths during the Pliocene period one would expect^ find 
a similar fauna, unless there existed, as in the Medtktivt* 
nean, a barrier to cut off the Polar currents. Or ihIIaSS 
there was at that time no cold area at the Poler: Nether 
of these explanations seems sufficient, and it is more 
probable that those geologists are right who mtailitain 
that the direction of the movements in aroas ^ mh* 
sidence or elevation remains the same during 
Holland may thus have undergone contingent 'tlmfiigh 
probably intermittent, depressioii since the entiy pwt pi 
the Pliocene period; thus allowing the 
a great thickness o£ shallow^water .Newet' !Tertkty;btt[|i6* 
The axis of the Weald, including the I^owns near 
ham, has been correspondingly devated. 
little afl'ected, and the deposits were i^hertdof^ lb 
district, thin and largely of organic arkk. v -; ; 

I do not bring fonimd these txmdkatons luttb 
and submergence as indkpotslfle fac^ bpt 
results of my redept studies in the Ffiooeiiebemi:^ 
and on the Continent Any day nek 
profoundly modify 4 Wtr vi^s, hut oMcM / 
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ago the writer d«^ibc^ in Nature (vol. 
At/ieiksi mK w 174) some of the instruments which 
b^i^bttd v^wgfted and used in Japan for the registration and 


aniU3^ef« of earth^uokemdventents. In response to a|>pli- 
cations, from the directors of sev^al H>bservatories^ who 
wished to add sersmometric apparatus to their other 
equipment} arrangements were some time ago made with 
the Cambridge Scientific Instrument Company for the 
manufacture of instalments by aid of which the observa¬ 
tion of earthquakes might become part of the ordinary 
work of any meteorological or astronomical station wbete 
such movements occasionally occur* In the design of 
these seismographs the object has been kept in view of 





th«*-compofi«nt Kiimoitraph, for motions in all direction. E iq . 3.—Duplex pendulum seismograph, for h^ruoBtol motion. 


^em easily capable of use by observers who have 
iidtilkde's^ifmoinetry^^ special study* They arc entirely 
nequlre little attention during the long 
most situations, be expected to 
^^qii^jperiod of activity and the next; 

is arranged to give a com- 
dif eire>y paiticwlar of the moveitw^t by 

tme 


earthquake always consists of many successive displace¬ 
ments of the ground ; hence the record traced by each 
pointer on the moving plate is a line comprisinginany un- 
duladonS) generally very irregular in character. The ampli¬ 
tude, period, and form of each of these are easily measured, 
and by compounding the three we obtain full infonnation 
regarding tne direction, extent, velocity, and rate of 
acceleration of the movement at any epoch in the dis^ 
turbance- ^ 

This^fi^opp '^ inetrqin^ts Ss shown in Figt i*, la the 
is me pf sipoke4 glass, which gets its mp^ion 











a 6{)Ctk^ii«rQll^ from a dock, fumislmd nEit)i m 
1 govom^» acting by flafd^friction, and bajaneod 
^ apoed IB nojt aonsibiy affected by the ffhakingof 

|roe ^otmd. The dock is started into motion by means 
df a Palmieri setsmoscopei which appears in the %ure 
behind the plate, on the right This is a small commoa 
piendulum whose bob carries at the bottom a piece of 
atiff plntinum wire that projects into a recess in a cup of 
mercuty below—the Recess being formed by an iron pin 
standing lower than the surface of the surrounding mer¬ 
cury. On the slightest shaking of the ground^ contact 
with the edge of the mercury takes place, and this closes 
a circuit which releases an electro-magnetic detent and 
starts the clock. This occurs during the preliminary 
tremors which are usually found in advance of the main 
movements of an earthquake. The same circuit starts 
another clock (of the escapement type) which fulfils 
two functions. It marks time on the revolving plate 
during a part of the first revolution, and then continues 
to go as an ordinary clock, so that, by inspecting its dial 
afterwards, the interval which has elapsed from the oc¬ 
currence of the e<arthquake is known, and the date of the 
shock in hours and minutes is thus determined with as 
much precision as the phenomenon admits of. This part 
of the apparatus is omitted from the figure. The two 
horizontal components of motion are recorded by a 
pair of horizontal pendulums, set at right angles to 
each other, but with their indices inclined so that they 
write side by side on one radius of the plate. The pen¬ 
dulums are supported on a single stand, but with inde¬ 
pendent adjustments for position and stability. Each has 
two pivots, consisting of hard steel points, which turn in 
sapphire centres. At the pivots and at the tracing-points 
every effort has been made to avoid friction. The indices 
are of aluminium, and a part of their weight is taken by 
springs (not shown in the Hgurc), so that their pressure 
ott the piate may be no greater than is necessary to pro¬ 
duce a trace on the sooty film. The vertical component 
of motion is recorded by the instrument which appears 
behind the clock. A massive bar, free to move vertically 
about a horizontal axis, is held up by a pair of long spiral 
springs. Its equilibrium is made nearly neutral by ap¬ 
plying the pull of the springs at a suitable distance below 
the horizontal plane through the axis of support, in the 
manner described in the article to which reference has 
already been made. A bell-crank lever with a jointed 
index gives a multiplied trace of the apparent vertical 
oscillations of the bar, which correspond to vertical dis- 
placements of the ground. In this instrument, as in the 
others, sapphire centres are used to minimise friction. 

Records inscribed on the plate are preserved by var¬ 
nishing the plate, and using it as a “negative” to print 
photographs. The motion, as recorded, is magnified to 
an extent which experience of Japanese earthquakes has 
shown to be desirable in dealing with disturbances ranging 
from those which are just recognisable as earthquakes up 
to those which are to some extent destructive. For great 
earthquakes, separate apparatus of the same type is de¬ 
signed, in which the multiplying indices are dispensed 
with, and the scale and style of the other parts are con¬ 
siderably modified. 

Another and distinct instrument, also manufactured by 
the Cambridge Company, is the duplex pendulum seismo¬ 
graph, shown in Fig. 2. A massive bob is hung by three 
parallel wires from the top of a three-cornered box, and is 
sauced to nearly neutral equilibrium by being coupled by 
a l:^^find-tube joint to the bob of an invert^ pendulum 
below it The two form a system which can be made as 
n^ly astatic as is desirable, and so furnish a suitable 
8teai(^-point for the horizontal part of earthquake move¬ 
ment in arty asimath. The naotion is magnified and 
recorded by a vertical lever geared to the upper bob by a 
ball^and^tuoe joint, supported on gimbals irom a bra^t 
fiked to the hqiK^ and furnished with a jointed indek 
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tibow nothing of thi verdtati . 

usually a comparatively smaU pm of tw 
they show nothing of tbd of 4 b " 

ment throughout the disturbanOe. But fbey i * 
clearly the change of direction which die 
undergo, and the actual direedon taken by 

nounced clement of the shock. The writer has _ 

learnt from his former assistant, Mr. $^dya, ndw BtO- 
fessor of Seismology in the University of Tedrip^ that Us 
many as fifteen of the duplex pendulum sri^Ogra^ip 
are in use by official and private observers in Japan. 

The instrument shown in the figures are nour tm vJeW 
at the Edinburgh International Exhibition (Cbiiiri 
No. 917). Similar sets are being made for the IJck 
Observatory, California, the Ben Nevis Observatoiy, and 
other places. It is scarcely necessary to add th^ tbey 
show the high finish and perfection of workmanehip 
characteristic of the Cambridge Company’s manufactures. 
To Mr. Horace Darwin the writer is especially indebted 
for a number of suggestions the adoption of which has 
contributed much to scientific accuracy in details and 
simplicity in structural arrangements. 

J. A. Ewing 

THE INSTITUTION OF NAVAL ARCHITECTS 
AT LIVERPOOL 

'"T^HE Institution of Naval Architects departed this year 

L from their almost invariable custom of holding 
meetings in London, and had a most successfiil aeries of 
meetings at Liverpool. The papers read were frflv in num¬ 
ber, but they were of special, and, in some cases, unusual 
interest. The meetings were attended by a large number 
of the Members of the Institution, as well as Liverpool 
scientific men, shipowners, underwriters, engineers, and 
others interested in the suyects of discussion. A local 
paper was read by Mr. G, F. Lyster, C.E., the Engineer 
to the Mersey Dock and Harbour Board, upon the Dock^ 
of Liverpool; Prof. F. Elgar read a paper upon “ Losses 
of Life at Sea ”; Mr. B. Martell upon ” The Carriage of 
Petroleum in Bulk on Over-sea Voyages’*; Mr. W, John 
upon “Atlantic Steamers”; and Mr. W. Parker on the 
“ Progress and Development of Marine Engineering.” 

Prof. Elgaris paper upon losses at sea has attracted much 
attention. It contains a general analysis of the JoBseii 
that happened during the triennial period tlmt 1ms 
recently caused so much controversy as to whether losB 
of life at sea is increasing or not, vis. the three yearit 
1881-83. Details are given, in a set of tables appendied to 
the paper, of the steamers and iron sailing BhipaodtongjiniC 
to the United Kingdom, of and above 30b tons grtw .. 
register, that were reported to the Boatd of Traoe ai| 
foundered or missing during the five calendar yeOiro: 
1881-85. 'I'he facts contained m these tables shbw 
the great advantage it would be to die Sbipjriilg ; 
munity if such information were published 
in a clear and convenient form. Probablf hb 
ments that emanate from any Government 
are more bewildering, or more diftcult to 
tangible information from, than the voluminous ' 

plicated returns of wrecks and casualties^ hod of Jives, 
at sea, that are published annually by the Board irf V 
We hope that the attention of the Royal 
now sitting upon Loss of Life at Sea, ha$' 
directed to the many imperfections and the 
uselessness of the present published retums thkt'pfi 
deal with these ixtatta:S | and tlh^ one of tbb 
recommendations wiB bb thit something M 
to make them clear atid instriiethm- 

There is another J 

be deaU wtU 







p)^ m ^ttboM inquiries, 

pqgi hyf tha QmtSf have no 

l^tloal vait^; There is no class of quasi* 
that we know of which contains more 
than is to he lound in the rulings of the 
Irjr Courts. Prof* Elgar puts the case very 
^ says that^ the returns of the Wreck In- 
COtitts ate not all that might be wished as regards 
jntbHca^ of facts connected with losses, and that 
a^ offen imperfect and erroneous where difficult 
tpmiieat ]k 4 nts are involved. He adds that “ this pro- 
hnhiy arises from the perfunctory character of many of 
the tnOuinOB j as it has been explained by the Wreck 
(j!0lp^fs8idner5 timt the number of inquiries, and the dis¬ 
tant places at which they are sometimes held, often make 
exhaustive inquiries im^ssible.” 

Nothing can be held to excuse imperfect inquiries into 
the causes of those losses at sea which' have formed the 
subject of so much public discussion and excitement, and 
nespMing which a Royal Commission is now sitting ; and 
nothiot^ would be more likely to promote an increase of 
knowlMge, or to lead to the adoption of precautions for 
pr^enting losses, than thorough and trustworthy inquiries 
mto the causes of those losses that so frequently occur. 

The conclusions arrived at by Prof. Elgar in his paper, 
as the result of an examination of the analysis contained 
in it, are the following:— 

(l) The shifting of cargoes is one of the chief causes 
of the foundering of steamers and iron sailing ships at 
sea, independently of mere depth of loading. 

(а) Dangerous shifting of grain sometimes takes place 
through hasty and imperfect stowage, inefficient shifting- 
boards, or weakly-constructed end bulkheads, or through 
tlie omission to fit end bulkheads, where such are re¬ 
quired on account of the density of the cargo ; and 
aafigerous shifting of coal sometimes takes place, because 
it U carried in compartments (hat are not fitted with 
shifting-boards, 

(3) Many steamers carrying grain and coal cargoes— 
notably the class of narrow three-decked steamers built 
s^waf years ago—are vessels that have insufficient stiflf- 
nm when fully laden, to resist heeling to a dangerous 
angle, in the event of cargo shifting or of water getting 
bmw. 

(4.) The effect upon such vessels of the shifting of cargo, 
and of water below, is generally to liolU them over at a 
cohSiderabte angle of inclination, but not to completely 
cap$lKe them. 

Pumping power at the bilges is often an essential 
cbiSition of preventing loss in such circumstances, and of 
gettlhg a vessel righted 

(б) The stability of these vessels when laden with the 
vmoiia cargoes they are likely to carry, should be com- 

determined by calculation before they are sent to 
sba ; ctbar instructions, based upon the information 
ao should be framed for the guidance of those 

who are responsible for their loading. Such instructions 
ehqtidd tnclttde particulars of the empty spaces to be left 
in tSe ’twben decks, or of the weight of ballast to be 
can^d, or both, for each class of cargo. 

(7) "Ail the authentic particulars procurable of ships 
tlu^ fout^ered and are missing, and of the circum- 
kml the manner in which the foundered ships 
be collected and published periodically 
the shipping community. 

Of steamers through the shifting of 
be chiefiy among the narrow steamers of 
#|ie that were built several years ago. 
Tb^piU^^ ^at have recently be^ built 

ahd much great^ stability than thos^ 
larvM coiij^ently hoped that the 

to this matter ^ 


into tiita type of veeeels, wilt lead to a diminution of losses 
among theni. 

Mr. Martdl^s paper upon " The Carnage of Petrdleuin 
in Bulk on Over-sea Voyages ” deals verj^ fully with the 
history of the carriage of petroleum by sea, and the 
special precautions that are necessary to enable it to be 
carried safely and economically in ships. Besides those 
points, however, that are sp^ial to the treatment of 
petroleum as a cargo, there are others which naturally 
grow out of a consideration of the subject. There 
is, for instance, the important question cd* the use 
of liquid fuel for marine propulsion. The mechanical 
difficulties involved by this have now been overcome, so 
that the residuum of crude oil,might be profitably 

used as fuel for steamers employed upon compara¬ 
tively short voyages. It is lately and successfully used 
for marine propulsion on the Caspian Sea, where oil is 
very cheap and coal is very expensive. The chief obstacle 
at present to extending the use of this fuel is its cost. 
The price of astath' at Baku varies from 4/f, to u. per 
ton ; the carriage by rail to Batoum raises the cost at that 
port to about 1/, ; and after adding freight charges for 
bringing it to this country, its total cost on delivery would, 
according to Mr. Martel 1, be not less than 2/. 2j. From 
these figures it must be evident that while the best steam 
coal can be shipped at Cardiff for about 9^. per ton, liquid 
fuel cannot be economically used in competition with it 
As the cost of transport of liquid fuel from Baku to Batoum 
becomes reduced—and this can only be a question ot 
time—there is no doubt that liquid fuel will come into 
general use for local steamers, and most likely for many 
steamers trading in the Mediterranean. 

Mr. W, John refers, in his paper upon “Atlantic 
Steamers,” to several matters that are of importance to 
the travelling public. He advocates the adoption of 
twin-screws in first-class Atlantic steamers as a provision 
against total breakdown in the event of a shaft, or of any 
other vital part of the propelling machinery, gi ving way. He 
also advocates a midale-line bulkhead,and greater internal- 
subdivision generally, so that ships may be more safe in 
the event of a compartment being bilged tlirough col¬ 
lision. Mr. John states that improved designs for the 
Atlantic passenger steamers of the future now form the 
subject of work and investigation in the drawing-offices 
of several shipyards. The developments that are taking 
place are, doubtless, generally in the direction of provid- 
ing greater safety against accidents to the hull of the ship, 
or to the propelling machinery, by means of greater in¬ 
ternal subdivision and twin-screw engines. Higher speeds 
than any yet realised are being contemplated by building 
purely passenger vessels that will carry no cargo ; and 
many improvements of details, which are in the direction 
of making the accommodation for passengers mote like 
that furnished by a first-class hotel, are also being devised. 

Mr, Parker^s paper upon “ The Progress and Develop¬ 
ment of Marine Engineering” forms a supplement to 
one read by Mr, F. Marshall before the Institution of 
Mechanical Engineers at Newcastle-on-Tyne, in 1881, 
Mr. Parker rtaces the progress that has been made in 
economy of steam propulsion since the introduction of the 
triple expansion-engine by Mr. A. C Kirk in 1874. Mr. 
Kirk fitted triple expansion-engines to the Pro^onfis for 
Mr. W. H. Dixon, in that year, with bailers designed for 
a working pressure of 150 lbs. per square inch ; but the 
boilers did not prove satisfactory, and were ultimately 
removed. The next triple expansion-engines were those 
of the yacht /rrt, designed by Mr. A. Taylon of New- 
castle-on-Tyne, in 1877 ; and those of Messrs. G. Thomp¬ 
son and Sons^ steamer, XIwhich were constructed 
by Mr. A.C. Kitk,in i88t,for a steam pressure of 125Ib^. 
per square inch. The was the real pioneer 

vessel of the triple expansion type of engine; as it was 
proived in her tt£s^tri|«e exj^nsiOn-engines codd be thade 
not^niy to fdffi aU the ordinary conditions of wofking ht 



91 ^ Ilut to; grtai e£;onomy in coal-^onaumpiijq^ 

Sin^theii t)in new system has cpme rapidly into usCr 
iu;tid slatpbttdders and marine engineers are now lodking in 
^ dke<;tion of triple and quadruple expansion-engrn^ 
^onomical advantages of high pressure steam irt 
future ships* 

It is estimated that the present triple-expansion marine 
engine, with 150 lbs* pf steam-pressure, has an advantage 
of from 20 to 25 per certt in economy of coal consumption, 
over the ordinary compound engine with 90 lbs. pressure, 
which it is rapidly supplanting. These results have been 
achieved through a clear appreciation of the waste of 
energy which is caused by the alternate heating and 
cooling of a steam cylinder that takes place in conse¬ 
quence of the difference of temperature at which the 
steam enters and leaves it. The steam jackets introduced 
by James Watt as a cure for this were imperfect and 
wasteful in their action. An effectual remedy has been 
found as the result of many years of study and experi¬ 
ment by men of science and engineers, by expanding the 
steam successively in several cylinders, so as to make the 
variation of the temperature of the steam in each cylinder 
as small as possible. 

JVOrES 

Wk grtrUly ra^jrel to announce die death of Mr George 
Busk, F.K.S, the well-known surgeon and naturalist, in the 
seventy*eighth year of hi.s We must reserve a detailed 

notice of Mr. Busk’s life and work. 

Geologists will be sorry lo hear of the death of Mr. Gerrard 
Kinahan, son of the well-known geologist of the Geological 
Survey of Ireland. Last October he accepted an appointment 
in the service of the National African Trading Company. The 
last letter received from hi n gave an interesting account of his 
explorations up the southern tributaries of the Niger, lie died 
on May 23 from a wound with a poisoned arrow in a tight with 
the native tribes at a place called Anyapjm. His training as a 
chemist and geologist at the College of Science in Dublin and 
also at the School of Mines in London had thoroughly qualified 
him for original research, and his quietly enduring temperament 
and kindliness of nature augured a most successful ^c^e^tific 
future, whether at home or abroad. But he has been cut down 
on the very threshold of his career—another young victim to 
the dangers of African exploratim. 

The death is announced of Dr. R, J. Mann, F.R.C.S., 
aged sixty-nine. Dr, Mann was for three years President 
of the Meteorological Society, and woa a Member of the 
Astronomical, Geogiaphical, Photograpluc, and other Socie¬ 
ties, He gave up his medical practice to lake a Govern¬ 
ment appointment in Natal, where he served as head of 
the Education Department and Medical Officer for many years. 
On his return, about 1864, he became Kmigration Agent for the 
Colony, and when, some ten years later, he resigned that post, 
he devoted himself to his favourite scientific porsints. Ife was 
a popular and prolific writer. The protection of buildings from 
Ughtoing was a subject on which he wrote a g:>ol deal, and for 
which he did much valuable work. 

M. CheVreui,, the illustrious French chemist, will complete 
bi 9 hundredth year on Monday next. A grand /iff at the Mu- 
wum io honour of the occasion is being organised. Delegations 
from foreign countries as well as from the provinces are expected. 
hx o|ie Off the saiifs at the Museum there is to be an exhibition 
pfwontlng a of the scientific labours and discoveries of 

M, Chevreub The banquet will be at noon, in order that the 
famous centenarian may himself be presem. 

Oun Vienna correspondent writes" Dr, von Frhd)> 
having reoestiy experimented on preventive inoculationf fbr 
bydmi^obia, has^ mede • pfeUminary communkation lb the 


if tV'IalWfbt 

diyif inciibatioa) adabibuir^" to - '■ ■ 

animals by trspantting. 

of animals Dr. von Frisch suggeto to be the oply sole 
made bis experiments on redibits and On dogs* . At Aiiajt ,' 

healthy rabbits were trephked* and the vinw (of . 

incubation) was injected under the dura m&tet. 
rabbits were then subjected at intervals to the .usual 
inoculations, the remaining one not being ioocoiated, 
animals except one, which, as Frisch believes, wa^tutt wScitntiy 
infected, died Iwtwcen the fourteenth and thirty-third doy afhlT 
infection, with symptoms of rabies, and if partlfdes. pf their 
spinal cord were injected into healthy rabbits, ihe UttOr Mso 
became rabid. Similar experiments were then mado on 40 g 1 
and with the same results. But a series of rabbits by 

subcutaneous Injection of the virus, and then treated hy Faxtqiir’s 
method, continue healthy up to the present time,^' 

The Grosvennr Musevtm for Chester and North Wales Wa>i 
opened at Chester on Monday by the Duke of WestmlnMet. 
The new museum is intended as the home of four Induential 
local societies—namely, the Chester Society of Natural Science, 
founded by Charles Kingsley; the Chester Archaeological 
Society, which is closely associated with the name of the late 
Dean llowson ; the Chester Schools of Art; and the Cheater 
Science Clashes. 'I’he first floor is devoted entirely to science* 
except one room to be used os a laboratory, a committve-room, 
and a model-room for the school of art. The upper floor is entirely 
devoted to the school of art. In the several rooms there are 
exhibited specimens illustrative of the natural history of the 
district, Water-colour drawings, collections of antiquities* oil 
paintings, wotxl carvings, a collection of pictures by members of 
the Art Club, appliances for science teaching, memorials of 
Canon Kingsley and Dean Howson, a collection of objects 
illustrative of Oriental art, a magnificent collection of Upeifry, 
choice embroidery, lacc, porcelain, 1 extile fabrics, See. 

Thr autumn congress of the Sanitary Institute of Great 
Britain will be held in the city of York on September 31 and! 
following days, under the IVcsidenuhip of Sir T, Spencer 
Wells, Bari. 

The summer meeting of the Institution of Mechttnicol Etb* 
gincers will be held on Tuesday morning, Aogufil 17,, mid 
Wednesday morning, August 18, at 2$, Great George $treei;*^ 
Westminster. The following papers have been offered for fad¬ 
ing and discussion after the address by the Pre idcot i 
meats on the steam-jacketing and compounding of 
in Russia, by M. Alexander Borodin, of Kieff; on the woritiiy 
of compound locomotives in India, by Mr. Chadefi Sandifori^, of 
Lahore; description of a portable hydraulic drilUng-mac^e* 
by M. Marc Berrier-Fontaine, of Toulon t dcjMprlpUon of tho 
Black{xiol electric tramway, by Mr. M. Holroyd of 

Halifax; on triple expansion marine engines, by Mr. 

Wyllie, of Hartlepool. ^ 

The French Asisociation for the Advancement of 
begins its annual meeting to-day at Nancy.. i .j 

The lectures reoently delivered at Oxford by Prof; 
on his *‘New Theory of Reciprocants/' will 
coming numbers of the Amtncan , , 

lectures are presented In quite style, ^d wjfl ha 

ingly interesting %o all students of the modevo 
accurately, of the Uumry of Invarjiants* Thh^ 
lectures will appear, tho’fofthoomiog .'nntn^r'‘;oy •; 
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, Dlrpcfeon ihnd Socretary of the City and 

Loodoii loptitoto oa the technological examinatiomi of 
y^ haa juat been issued. It states that there is a 
hu^itiottasa in the Bomber of candidates who presented them* 
BtMlv npd a aatisfactory increase in the number of those who 
has^^MBdL In 1385* 39<63 candidates were eaaminedi of whom 
pasted^ In 18861 4764 candidates were examined, of 
ydlkOtn 36*7 have passed. Examiriations were held this year in 
48 pklbjects. Applicatiom for examination were received In all 
thB 4$ .«abicct^ bpt, as only one candidate presented himself in 
Mgsr inanufactUTc, in accordance with the regulations of the 
Intiitttte BO examfnadon was held in this suliject. Last year 
exanioatioois were lieid In 48 subjects. The subjects in which 
there has been the greatest increase in the number of candidates 
are mechanical engineering, plumbers’ w<^rk, electric lighting, 
and gaa mannfseture. One new subject was this year added to 
the Wat^nomely^ brickwork and masonry, in which 99 candidates 
came upt and of these 57 satisfied the examiners. In addition ' 
to the practical examinations in weaving and pattern designing, ■ 
in metal-plate work, in carpentry and joinery, and in mine-sur* | 
veyiiig, which had been previously held, a practical examina¬ 
tion was held this year for the first time in typography. Seventy- 
seven candidates presented themselves for this examination, of 
whom 3a have succeeded in obtaining a certificate. From the 
returna famished in November last, it appears that 7660 persons 
were reoeiving instruction in the registered classes of the Insti¬ 
tute, as compared with 6396 in the previous year. This increa.se 
is dae jiartly to increased attendance at some of the classes, and 
partly to the formation of new classes, the number of classes in 
connection with the Institute having increased from 263 in the 
Sesaton 1884-85 to 339 during the past year. These classes 
wm.held in lifidififerent towns of the United Kingdom. 203 
priaes have this year been awarded, being an increase of 26 on 
those granted last year. These awards include 180 money 
prises, 65 silver and 138 bronze medals, of which 62 are in the 
honoutis grade and 141 in the ordinary grade. I^si year there 
were 177 money prizes, 51 silver and 136 bronze medals. 


t*Hlt Norwegian Meteorological Institute of Christiania has 
adopted an ingenious plan for disseminating its weather reports 
nptoBg the farmers, fishermen, &c. Thus, on the brake of 
evtttjr traia departing from the capital to any part of the country 
B^er^p^Tii. a aignal is exhibited indicating the weather to be 
for the ensuing twenty-four hours. These signals are 
ve^' mmple, consisting of red and white triangles, squares, and 
boMa, #Bch of which, or several combined, have their meaning ; 
a white baH,, for instance, ”fine weather,&c. These signals 
Wm albd be displayed from the masts of several coasting steamers. 
The BitttBgement Is in force from July i to October i. 

to the official returns of the MinUtor of Educa- 
riofi iB Pniasia the number of students in philology and the 
kindred subjects of philosophy and history in that kingdom— 
a codsiderable time known to be sensibly on the decrease 
in the jidtd of the aricierit elassicij—has altogether steadily 
dettofiihd'frh!®'' Miuheehnas 1881 to Easter i 885 < The number 
of phUology, mil history at the Uni- 

vettfte tjd'iti the winter Session of <881-6^ 
session of t88a to 3535, in the winter 
la the summer sesrion of 1883 to 
*511, in the summer 
tessioB of 1884H8S to 
thedBplhie Itj 
hiatseyims 


A 6f the heard tribe imported Japtui 

into the Cblonidl And Indian tropic^ aquarium lately died In the 
act of extruding hor eggs, numbering eight. One of hair £set 
that had hecome broken during her existence was found to have 
grown again. A further consignment of turtles has arrived alt 
the aquarium together with a ivumber of eggs, which have been 
placed in the Chelonian hatchery for incubation. Some fine 
specimens of foreign oysters have also arrived. 

That kingfishers possess a remarkable instinct to avoid those 
fish proving harmful to them is exemplified by the following in¬ 
cident. A Correspondent informs us that being infested wUh 
these birtls he set traps for them in two of his ponds, one con¬ 
taining minnows and the other perch. A capture was effected 
daily where the minnows were located, but on no occasion was 
a kingfisher caught near the perch pond. The latter fish are 
injurious to birds. 

M. Gaston Tissandikr in a recent number of La NcUure 
describes the efforts made by himself and his brother to pursue 
the subject of atrial photography. For this purpose they sought 
the assistance of M. Faul Nadar, whose father made the first 
attempts twenty-eight years ago, to take photographs from 
balloons. An ascent was made on July 2 from Auteuil, the 
descent taking place after a voyage of about six hours at S<igrie 
in l.a Sartlie, the length of the journey being about i8o kilo¬ 
metres. The maximum altitude exceeded 1700 metres. During 
the voyage M. Nadar succeeded in executing thirty instantaneous 
photographs, a dozen of which arc, M. Tissanclier says, unques¬ 
tionably the most perfect yet obtained from a balloon. These 
were taken at various altitudes, ranging from 800 to 1200 metres. 
They were perfect in all details, but lose by reproduction by 
heliogravure, Those taken at I2 cxd metres it has been found 
impos ibie to reproduce at all, as they lost* all their fineness in 
the process. The apparatus was placed in different positions on 
the edge of the car, sometimes being almost vertical, sometimes 
inclined so as to form with the horizon an angle varying from 
25“ to 45*’. The time in each case was i/2Soth part of a second. 
M. Nadar has enlarged some of the photographs with the new 
Easlmann paper with remarkable success. It is obvious from 
the illustrations given in La Naturt that the photographs have 
suffered in the reproduction, the details being slightly blurred 
and indistinct, but the streets, principal houses, gardens, &e., 
ore perfectly clear in the two pictures which were taken at alti¬ 
tudes of 800 and uoo metres respectively, 

A RBCENT number of the British North Borneo Herald con¬ 
tains a report on the climate of North Borneo, by Dr. Walker, 
the principal medical officer, which U interesting os being the 
first scientific account of the meteorology of this recent arldUion 
to the British Empire. The climate, Dr. Walker says, ia notice¬ 
able for nothing more than for its equability and the absence of 
extremes. The temperature, rainfall, winds, natural phenomena 
generally, and the diseases arc, for a tropical country, of the 
moat mUd and temperate types. The country is visited by the 
regular monsoons at the ordinary times ; the rainfall near the 
coast, according to records kejjt for seven years past, ranged 
from 156*9 to 101 *a6, and averaged 124*34. 'fhe temperature 
recorded at the coast has ranged between the extremes of 67**5 
and94^*5; better arrangements are now being made for observing 
Icraperatut'es. The absence of tornadoes and earthquakes is to 
be noticed. The only indication at the present day of the exist¬ 
ence of volcanic action Is a hot spring, which is reported to exist 
on an island near the coast. The bulk of the report is occupied 
with information of a more medical kind, such os the chief 
dweaees, and tbotr respective eflects an the various races, native 
and tmmigmBt, in North Borneo j sanitaria^ and the like. 

AT a r^Bl iBeeClng ol the Anthropological Institute at 
the Coldiriki Mr, Swettenham^ of the Stiaihi Ciidl 





A the mces of the Strelts Settlemehti. 

^ IheMhUy* he Ksid it wu nolikely that theyctmld he 

but where they came from, whether 
leva, Siihistra»' or ehewhere in the Archipelago, U a queation 
Wldeh has Server yet met with a satisfactory answer. Tbehr own 
traditbn b that they had a supernatural origin, and that they 
crb^ed Sumatra. Up to about 1250 they were pagans, or 
followed some form of Hindoo worship, but about that time 
Cheir oonversion to Mohammedanism began. Up to this time, 
Malay, bf all the Sumatran languages, had no written character 
of Its own, but then Perso'Arabic characters were introduced, 
and many Arabic words found their way into the Malay lan¬ 
guage. Relics of Hindoo superstitions arc still found amongst 
the Malays and Negritos of the petiinsula, and the customs even 
DOW observed, especially in Perak, on certain occasions savour 
strongly of devil-worship. As to the Negritos, Mr. Swetten- 
ham remarked that the most complete collection of the clothing, 
weapons, and ornamenU of these people ever yet brought to¬ 
gether will be found in the Straits Settlements Court of the 
Exhibition. His own observation led him to divide the Negritos 
into two widely different sections—the Sakai and the Semang— 
the former a people of moderate stature and large bones, rather 
fairer in complexion than Malays, with long unkempt wavy hair 
standing straight out from their heads ; the latter small and 
dark, with black frizzy hair close to their heads, like that of the 
Negro races. Some writers have found in the comparison of 
languages a connecting link between the Negritos of various 
tribes and Malays, and believe the former to show traces of 
Melanesian blood. The paper contains many interesting obser¬ 
vations on the manufactures of the Malays, and ou the customs 
of these and the Negritos. 

Wfi have received two excellent memoirs of American men of 
science, recently read before the National Academy. The first 
is by Mr. J. B. Dana, and deals with the life and work of 
Arnold Guyot; the second, the life of Jeffries Wyman, by Mr. 
A, S. Packard. In each case the work appears to be done 
admirably, and a list of the writings of the subject of the 
memoir U appended. At the beginning of his account of 
Guyot, Mr. Dana notices as a remarkable fact in the history of 
American science, that, forty years since, the same Republic of 
.Switzerland lost, and America gained, three men of science who 
became leading men of the country in their several departments 
—Agassiz in zoology, Guyot in physical geography, and Les- 
quereux in palaeontological botany. A fourth—De PourtaRs, 
who accompanied Agassiz—also deserves prominent mention, 
for he was the pioneer of deep-sea dredging in America. The 
Society of Natural Sciences of NeuchUtel lost all four to the 
United States between 1846 and 1848, The memoir of Wyman 
(the list of whose papers, tkc., reaches the number of 1875) con¬ 
cludes with a very touching portrait from the pen of Dr, Oliver 
Wendell Homes, and an ode by Mr, Russell Lowell. 

Nos. 25 and 26 of Excursiom et Reconnaissances^ which have 
just reached this country from Saigon, do not contain so much 
matter of general interest as usual. In both M. Landes con¬ 
tinues his collection of the folk-lore of Annam, under the title 
” Conte<f et L^gendes Anrtamites.” In No, a6 M. Silvcstre, an 
official connected with the administration of native affairs, bos a 
short paper on the Chao tribe of the iiung-hoa province of 
Tonquin, which is interesting as showing incidentally the vast 
mtm^r of various tribes, or tribes under various namec, which 
efcist in French Indo-China. How far they are related to each 
other and to some earlier race of which they ore the fragments 
if one of the ethnological problems of the future, Lieut. 
Catnpkm describes a voyage made in a despatch-vessel to various 
isknds lying off the coast of Cochin->China, which have hitherto 
been nnvisited by Kuropesms; and the indefatigable M. Aymonier 
continues the puMi<^tlon of an encyclopcedic work on Armam. 


; A'AijDnEtrtP 
.eon^ink, an 'article hn 
occur in the dry sesoon, 

they come on at irregular kiitetvidB> sla dr el^ tSiw 

in the season, and last about throe Thd Wln^ 
most often north-west^ and fdoiTs ikesh or lii|jtb.' The cbudhdhb' 
of the streets of Pekin, evU na ihat it, would nc^ abidbi^ ; 

heavy clouds of dust that come down with the UUmni 
mou^ and eyes have to be protected from the whldhv 

penetrates the closest room^ and otakes liaod to taste gritty 
This abundant dust is spread over a laige area, It 
eastward from Pekin to the sea, and south-eastward it regald 4 y 
descends as far south as the Yellow River, and loinetlin^ 
Shanghai, lo^ of latitude away. The writer of the papOl^ Uaya 
this vast quantity of dust must come from the great < desefta Af 
Mongolia. A series of observations daring one of these storms 
showed a fall in the thermometer when it came on, and a rapHi 
change in the barometer, which rose from 7^1^ 797 

making several rises and falls of loss magnitude in the meantime. 
The clouds, which the day before had been unbroken, tepidly 
cleared away ; the sun was so obscured that it could be inapected 
by the naked eye ; it was also set in a ring. The wind showed 
diurnal variations, the air was dry, and one had a feeling of 
malaise and nervousness. AAer the wind went down, the baro 


meter remained high for a day or two, and on its descent there 
was another, but much less marked, dust‘Storm. The storm thus 
appears to have been a gale accompanying an area pf high 
pressure, which came from the Desert of Gobi and travelled east¬ 
ward. The dryness of the wind and its abundant dust were in 
part due to this desert, which lies west and north-west of Pekin, 
and is not far away. In his great work on China,^ Richthofen 
discusses the geologicfd effects of these storms, which are observed 
throughout the south and west of the Desert of Gobi, and farther 
west are much worse than at Pekin. 


A LATE number of the Journal of the Asiatic Society of 
Bengal contains a short memorandum by Prof. Pedler, of the 
Presidency College, Calcutta, on certain experiments which he 
has made on the corrosion of the lead linings of Indian tea-chests 
—a subject of considerable importance in more senses than one. 
His conclusions are that tea properly manufactured in the 
ordinary Why has no power to corro^ lead ; but if onseoaoned 
and damp wood is used for the boxes, corrosion of the lead It 
almost certain, .some varieties of wood acting more vkiletttliy. 
than others. Even with seasoned wood, if it becomes satusftted 


with water, and be then placed in favourable clrcumstancet pf 
heat and moisture, corrosion takes place. The active agei^ he 
thinks, does,not exist ready formed in unseasoned Wood, bdk is 
produced by a secondary action from the constitaents pf the 
wood. The corrosion is not due usually to contatt acripnbeiNl^ 
the lead and the wood, but a volatile substance is graduaHy pn> 
duced from the unseasoned wood. The corroding agent Is 


usually acetic acid in the presence of moist air and carbonip add, ^ 
but other acids of the same series are someiimes produodd iwA 
also act on the lead, and in the case of buQrriC and valeric acids 
the incrustation is of a greenish yellow, while that iVptii geptiO 
acid is whitish or yellowish. The lead benig Poitoded 
acids, which are produced by the decomposition of iubstai^ 
known to be present in the woods, , the tea takea up thp 41^40:^ 
able odour of the latter after they havp Undergone ^ lU ^ 

which acetic, butyric, and the t^er acids ftMxned; 
thus become deteriorated, r ^ ; 

The additions to the.Zoplegical Society's ^ 

past week include a Common Fox (Cuis^ df)« M 
presented by Mr. j a SpotM 

fesus nepeUmis) from presented by Mff 

Brown; a Comnm {Mumkk 

Bcnted by WUlWt h 
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hy Mr. W. 

tXpstOi^ from 

^ Hugh M Gommbn Viper 

pMApahU^ ptmUiftted C^ald Waller, 
Comtfe iCtmuruf aruginostis) from 
jl kbieate Cockatoo {Cac^h*^ rdsnit^illa) from 
p, ^ Monkey Afaca^s cynoptolgus) from India, 

Rat {Afus handtcoQta)^ a Bxoiue-spotted 
ckQicppdos)t bred in the Gardens. 


M.^TkONi>MICAt PHENOMENA FOR THE 
W&EK l«86 AUGUST 15-21 
the reokoidng of time the civil day, commencing at 
^ ^ ' Oieecmkih mean midnight, counting the hours on to 24, 
is hm employed,) 


Ai Gtumkich on August 15 

Stth rites, 4h. 47m.; spuths, tah. 4m. 16*69.; sets, i9h. 21m. ; 
decl« on meridian, 14*’ 1' N* j Sidereal Time at Sunset, 
1^. 57 in. 

Moon (one day after Full) rises, Iph. 12m,*; souths, oh. 13m.; 
sets, 5H. 19m,; decl. on meridian, 12" 13' S. 
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m^TH ANNIVERSARY OF THE yOHNS 
: HOPKINS UNIVERSITY 

the Johns Hopkins Univer$ity at 
^ ' was ed^rated on April 36 last. Of the 

ftddre«wid 40 tii«c^ ptt that boootion we reprint two, the second 
of whi^Jiwifteaw &e i^ork ^ this distinguished institution since 
its wnrk of the Umvenity in every depart- 

4 ^ hnhte htmwlw^d ia well-known and appreciated in 
add 4tis iwneoM«UT *0 add a woid to the address 
of cordial hope that the future 

appropriate ode read on the 


The following k the address delivered by Prof. Henry A. 
Rowland, fLiJ., who took for his subject '*The Phystcal 
lU^ratory in Modem Education/' 

** From the moment wU are bom into this world down to the 
day when we leave it, we are called upon every moment to 
exercise our judgment with respect to matters pertaining to our 
welfare. While nature has supplied us with Instincts which take 
the place of reason in our infancy, and which form the bask of 
action in very many persons through life, yet, more and more as 
the world progresses and as we depart from the age of child¬ 
hood we are forced to discriminate between right and wrong, 
between truth and falsehood. No longer can we idielter our¬ 
selves behind those in authority over us, hut u e must come to 
the front and each one decide for himself what to believe and 
how to act in the daily routine and the emergencies of life. 
This is not given to us as a duty which we can negl^t if we 
please, but it is that which every man or woman, consciously or 
unconsciously, must go through with. 

** Most persons cut this Gordian knot, which they cannot un¬ 
tangle, by accepting the opinions which have been taught them 
and which appear correct to their particular circle of friends 
and associates : others take the opposite extreme, and, with in¬ 
tellectual arrogance, seek to build up their opinions and beliefs 
from the very foimdation, individtially and alone, without help 
from others. Intermediate between these two extremes comes 
the man with full respect for the opinions of those around him, 
and yet with such discrimination that he sees a chance of error in 
all, and most of all in himself. He has a longing for the truth, 
and is willing to test himself, to test others, and to test nature- 
until he hnds it. He has the courage of his opinions when 
carefully formed, and is then, but not till then, uilHng to stand 
before the world and proclaim what he considers the truth. Like 
Galileo and Cot^cmicus be inaugurates a new era in science, or, 
like Luther, in the religious belief of mankind. He neither 
shrinks within himself at the thought of having an opinion of hk 
own, nor yet believes it to be the only one worth considering in 
the world; he is neither crushed with intellectual humility, nor 
yet exalted with intellectual pride ; he see* that the problems of 
nature and society can be solved, and yet he knows tnat this can 
only come about by the combined intellect of the world acting 
through ages of time, and that he, though his intellect were that 
of Newton, can, at best, do very little toward it. Knowing this 
he seeks all the aids in his power to a<^certaln the truth, and if 
he, through either ambition or love of truth, wishes to impress 
his opinions on the world, he first takes care to have them, 
correct. Above all, he is willing to abstain from having opinions 
on subjects of which he knows nothing. 

“It is the province of modern education to form such a mind, 
while at the same time giving to it enough knowledge to have & 
broad outlook over the world of science, art, and letters. Time 
will not permit me to discuss the subject of education in general 
and, indeed, I would be transgressing the principles ahove laid 
down if I should attempt it. I shall only call attention at this 
present time to the place of the laboratory in modem education. 

1 have often had a great desire to know the state of mind of the 
more eminent of mankind before modem science changed the 
world to its present condition and exercised its influence on all 
departments of knowledge and speculation. But I have failed 
to picture to myself clearly such a nund, while, at the same time, 
the study of human nature, as it exists at present, shows me 
much that I suppose to be in common with it. As far as 1 can 
sec, the unscientific mind differs from the scientific in this, that 
it is willing to accept and make statements of which it has no. 
clear conception to begin with, and of whose truth it U not 
assured. It is an irresponsible state of mind without cleat ness, 
of conception, where the connection between the thought and. 
its object is of the vi^uest description. It is the state of mind 
where opinions are given and accepted without ever being sub¬ 
jected to rigid tests, and it may have some connection with that, 
state of mind where everything has a personal aspect and we are 
guided by feelings rather than reason. 

“When, by education, we attempt to correct these faults, it is 
necessary that we have some standard of absolute truth : that we 
bring the mind in direct contact with it, and let it be convinced 
of its errors again and again. We may state, like the philo¬ 
sophers who lived before Galileo, that large Ixxlies fall faster 
than smalt ones, but when we see them strike the ground to 
gether, we know that im previous opinion was false, and 
we learn even iAxt kfolleot of an Aristotle may be mis' 
taken. *rhns we ate tan^i oatfe in the formation of our 





thp »s^y 

imo^ .^itliout fnil. We must corpeot it cdxkstacilly wd cott;* 
'ytn^ it mor over und over Until it ditfcdiveiu tbe profi^ 
tnethod uT^ftftonii^, which will luxoid with the tntth in 

^hutuvftr osnclusions it may reach* There k, however, danger 
hi this pnoibew that the mind may become over^csiutiotis, and 
thus pr^eent a weakness when brought in contact with onun* 
eompulous person who cares little for truth and a great deal for 
effect. But if we bfclieve in the maxim that truth ^11 prevail, 
and consider it the duty of all educated men to aid its progress, 
the kind of mind which I describe is the proper one to foster by 
education. I^et the student he brought face to face with nature : 
let hiiti exercise his reason with respect to the simplest physical 
phen -unentm, and then, in the laboratory, put his opinions to the 
test ; the result is invariably humility, for he finds that nature 
has laws which must be discovered by labour and toil, and not 
by wild flights of the imagination and scintillations of so-called 
genius. 

** Those who have studied the present state of education in the 
schools and colleges tell us that most subjects, including the 
sciences, are taught as an exercise to the memory, 1 myself 
have witnessed the melancholy sight in a fashionable school for 
young Indie's of those who were horn to be intellectual beings 
reciting page after page from memory, without any cflbrt being 
made to discover whether they understood the subject or not. 
There are even many schools, so.called, where the subject of 
physics or natural philosophy itself is taught, without even a 
class experiment to illustrate the subject anef connect the words 
with ideas. Words, mere words, are taught, and a state of mind 
far different from that above described is produced, If one were 
required to find a .system of «lucation which would the most 
surely and certainly disgust the student with any subject, I can 
conceive of none which would do this more quickly than this 
method, where he is forced to learn what he does not under¬ 
stand. It is said of the great Faraday that he never could under¬ 
stand any scientific experiment thoroughly until he had not only 
seen it performed by others, but had performed it himself. 
Shall we then expect children and yovdh to do what Faraday 
could not do? A thousand times better never leach the subject 
at iUl. 

**l^es differ, but we may ^fely say that every subject of 
study which is thoroughly understood is a pleasure to the 
student. The healthy mind as well as the healthy body craves 
exercise, and the school-room or the lecture room should be a 
source of positive enjoyment to those who enter it. Above all, 
the study of nature, from the magnificent universe, acro.ss which 
light itself, at the rate of 186,000 miles per second, cannot go in 
less than hundreds of years, down to the atom of which millions are 
required to build up the smallest microscopic object, should be 
the most interesting subject brought to the notice of the 
atudent, 

** Some are bom blind to the beauties of the world around 
them, some have their tastes better developed in other direc¬ 
tions, and some have minds incapable of ever understanding the 
simplest natural phenomenon ; but there is also a large class of 
students who have at least ordinary powens ahd ordinary tastes 
for scientific pursuits i to train the powers of observation and 
clftssificarion let them study natural history, not only from 
books, Imt from prepared specimens, or directly from nature; 
to give care in ex penmen! and convince them that nature for¬ 
gives no error, let them enter the chemical laboratory ; to train 
them in exact and logical powers of reasoning, let them study 
mathematics ; but to combine all this training in one and exhibit 
to their minds the most perfect and systematic method of dis¬ 
covering the exact laws of nature, let them study physics and 
aatrpnomv, where observation, common-sense, and mathematics 

§ 0 band iu hand. The object of education is not only to pro- 
^ ucc a man who but one who does; who makes his mark 

in the struggle of life and succeeds well in whatever he under- 
tidcei ; who can solve the problems of nature and of humanity 
.as they arise; and who, when he knows he is right, can boldly 
convince the world of the fact. Men of action ore needed as 
well M men of thought. 

There is no doubt in my mind that this is the jx^int in 
Ayfilch mwch of our modem education fails. Why is it ? I answer 
that fhe memory alone is trained, and the reason *md judgment 
ate nied meiely to refer matters to some authority who is con¬ 
sidered 1bal| and worse than all they are not tmtttA to a|$ly 
tHejr fcnorwledge t^tantly. To produce meh of action' they 
most be tmned In actiom tt the ienguiges he eMied, tney 





they have petfcqt__ 

studied, th^ thwt , 
problems sgaiUj nritil 

they study the aeleheies^ ^ i. 

simid fiice to iaOe wkh initlt lefi|n fib. 

kaowle^ conetamty, end Urns see ^ 
of vague speculation; nmst km 
that there U such a thing In the world as tthln^ dind 
own mind is most Uible to error. They esppn^ 

after experiment and work problem after jMrob|em, niku (hli^ 
become men of action, and not of theory. . ' 

to train the mind in right mndes of tho^^t 
ing it in contact with absolute truth, and to give It a pleaSaxlt a^ 
profitable method of exercise which will cell all powers 
reason and imagination into play. Its use in the apedal 
ing of scientific men needs no remark, for it U weU knowa t^ 
it is absolutely essential. ITie oidy question U whether the 
education of specialists in science is worth undertaking at all, 
and of these I have only to consider natural phUosqphers or 
physltists. I might point to the world around me, to the 
steam-engine, to labour-saving machinery, to the telegraph, to 
all those inventions which make the present agh the * Afft nf 
Electricity,’ and let that be my answer. Nobody Could gainsay 
that the answer would be complete, for all are benefited by thCie 
applications of science, and he would be considered absurd whp 
did not recognise their value. These follow in the trgth of 
physics, but they are not physics; the cultivation of physics 
brings them and always will bring them, for the selfishness of man¬ 
kind can always be relied upon to turn all things to profit, ?Ut 
in the education pertaining to a Umversliy we look for other 
results. The special physicist trained there must be taught to 
cultivate his science for Us own sake. He mmt go forth into 
the world with enthusiasm for it, and try to draw others into an 
appreciation of it, doing bis part to convince the world that the 
study of nature is one of the most noble of pursuits, that there 
arc other things worthy of the attention of mankind besides the 
pursuit of wealth. He must push forward and do what he can 
according to his ability, to funner the progress of his setance. 

“ Thus does the University, from its physical laboratory, send 
forth into the world the trained physicist to advance his Sconce 
and to carry to other colleges and technical schools bU enthu¬ 
siasm and knowledge. Thus the whole country is educated in 
the subject, and others are taught to devote their lives to its 
pur-iiit, while some make the applications to the ordinary pur¬ 
suits of life that arc appreciated by all. 

'* But for myself I value in a scientific mind most of alt thkt 
love of truth, that care in its pursuit, and that humility of nikd 
which makes the jwasibility of er^r always present more 
any other quality. This is the mind which hw built up modS^Tti 
science to its present perfection, which has laid one stone U|^ 
the other with such care that it to-day o^rs to the wo^- IJka 
most complete monument to human reason. This is the jiaind 
which is destined to govern the world in the future and 
probjeim pertaining to i>oUtics and humanity as well aiii to 
inanimate nature. 

It is the only mind which appreciates the imperfectliw 
the human reason, and is thus carefbl to guard ogOiiutl tht^ ll 
is the only mind that values the truth aa it should be 0^ 

ignores all personal feeling in its pursuit And thi^ hi the 
the physical laboratory is built to cultivate/’ ' ' : 

Dr. Thomas’s address was as follows j— . ; 

‘‘The foundation and growth of a Unlvetajly » an.d’iinht flff, 
the ^eatest interest ’ 

‘‘Its functions and use have bee^ elaborately Wt 

many modem thinkers and scholars. I shall caU your , 

to three statements of men of differu^ ocboola of ^" 

“Goldwin Smith, discosaittg Oxforo Uidwriaty.i^ 
says t— 

“' Experience seems to show that Use beat mvf Ih' 
University cOn promote learning and advance acienoe'Ia^ ; /v 
** *D) % 

Us I 



” * D) By sowing itt teac^mra, and ^ 

i great prolMMoviiU ehall% a liberal 
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efficiency ajid aa 

trite; ..‘ w, 
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if W«t‘u9e of its poivikor of covtferdnir 


,tiie, VnlVfii^it^ 'cmg)it to pmvide 
e^cfitw/k Mabed# Cor the young 


^ »W^ wjiere his spew «lptkudes lead him, be 
itesiUre, of mathetnatics, of the natural 
6f these sciences, or any other line, 
® ^is lino systematically* under first-rate 

^^£j||d|u ^llie kbea of a Uniirersity is* as I have already said, 
dwtt lEClUl tokution hot only o^ering to young men facilities for 
ghj^haiii^ in that line of study to which their aptitudes direct 
hut ofleHng to thicm also facilities for following that line 
p|lf 4 fji 4 y tystcB^icaUy under first-rate instruction. This second 
filllCtihn iS of motdculable importance, of far greater import- 
even than the first. It is impossible to over-value the 
impOtinncf to a young plan of being nrought in contact with n 
teaLcherof his matter of siuay, and of getting from him 
a dear notion of what the systematic study of it means.” 

Mjohn Henry Newman says.— ' It is a great point, then, to 
eolBi|ge the rai^e of studies which a University professes, even 
ibr t£e sake of the students; and though they cannot pursue 
every study which is open to them, they will be gainers by 
Uvipg aniot^ those and under those who represent the whole 
circle. This I conceive to be the advantage of a seat of uni* 
vpraal learning, considered as a place of eoiication. An assem¬ 
blage of learned men, zealous for their own sciences and rivals 
of kaich other, are brought by familiar intercourse and for the 
sake^ of intellectual peace to adjust together the claims and 
relations of them resiicctive subjects of investigation. They 
learn to respect, to consult, to aid each other. Tims is created 
a pure and clear atmosphere of thouglit, which the student also 
breathes, though in his own case he only pursues a few sciences 
out of the multitude. He apprehends the great outlines of 
knowledge, the principles on which it rests, the scale of its parts, 
its lights and its shades, its great and its little, as he otherwise 
cannot af^rehend them. 

*'*Hence it is that his education is calieii “Liberal.” A 
habit of mihd is formed u hich lasts through life, of which the 
attributes arf freedom, eouitablcness, calmness, moderation, 
ftod wisdo^. This, then, 1 would assign 04 the special fruit of 
the education furnished at a University. . . . This is the main 
purpose of a Univeraity in the treatment of its students.’ 

** And a great thinker of another generation, George Fox, 
adidsed the setting up of schools for instructing ‘ in whatsoever 
things were civil and useful in the creation.' 

** We may then conclude that a University, wisely planned and ; 
fidtbl^lly ftaminktered, should be able to gather together a 1 
emiMipy' of teachers, distinguished in character and learning ; | 
to present courses of study, important and thorough; and to 
Attlwct iH^oIara ntature in age and competent by reason of pre- ! 
vicnpi tinning to pursue special lines of study, in onler to fit 
tKeips«ltes e worthy manner for their chosen vocation. It 
be wide in its scope and able to supplement the College, 
aildftH Students to perfect themselves in many departments of 
letn^tig. It ftbOuId provide liberally all the apparatus for this 
It should be rich in laboratories, in books, in instni- 
mdbtISp It 4 lould endow research and stiniulate investigation 
and Wcovery. It should be prep^cd to give results of work 
doi^wkhis) tt$ holts speedy ai^ wide pblicity amongst scholars 
eilMgfSd in hindrtJd pursuits. It should give its contribution to 
by itainwvg men who are fitted to help in the solntion of 
the.pi^s2^ins of the age—scientific, social, political, moral, and 
re^o^. both ^ Btid^ating the production of books and by 
cantribudons to the journals and literature of the day. It should 
ehobur^ ftU noble aspirations conserve all goo<l inheritances 
of and create an atmosphere of enthusiasm for hard 

wcni|t; l| 9^0^14 be able to bestow honours worthy of the name 
ip fieUhfiU devotion and for the aucceKsfu) fulfilment 

of luii eoni^eif atndy. Its work should l>e known and recog^ 
niied wbkrd > leattniAg is known and recognised, and its name 
tarty m otfwr Urdvensities and centres of research 

I MX sure. Judge Dobbin, were in 
of the other'trustees to whom wns 
Jahna JlfopWns. the fmindatiop 
^ N® hawe. On , 
^ oxlsteiioa« k the 
'Facntty ' 


stttdants of the UnlvetsUy, and in the preaencO of this oosmras^ 
of out friends and fkllow-clti;sons« it has seemed fitting to aitnde 
to these sentiments as wo consider the progresa of 

this University. 

“ I am glad to take this opportunity of replying in liublk iso- 
ouestjons such as were asked me by e young Baltimorean, Who, 
the other day said ; * Why do Baltimoreans have to go to New 
Haven or somewhere abro^ to Icam about the Johns Hopkips ? 
Why do you not tell us what is being done ? ’ in order to do- 
this before a Baltimore audience, 1 have supposed my friend to 
have asked the foliowijtg questions, Co which I shall briefly 
reply:— 

“ (i) Have jgreat teachers been attracted to the University ? 

“(2) Have important courses of study been instituted? 

(3) Have sludeutB come, and from whence ? 

“ (4) Have patient an^ fiuccessful researches been carried on ^ 

“ (S) lias the University gaiheretl together suitable apparatus, 
&C., fur study ? 

“(6) Have the results of these researches been given by the 
University to the world ? 

“ (7) Haft the work done here been recognised elsewhere ? 

** (8) Has the training given proved valuable to thote who 
have received it ? 

“(9) What has the University done for this community ? 

“The Board of Trustees was incorporated in August 1869, at 
the instance of Johns Hopkins and during his lifetime. About 
a year after the death of the founder, in December 1873, the 
Board was put ifi possession of the endowment provided by hia 
beneficence, and organised for work. The President of the 
Board, the late Galloway Cheston, took an active part ill the 
enterprise, and by his advice greatly aidetl in laying the founda¬ 
tion of the University, and his name will always be himourably 
associated with its history, 'fhe other membei*s of the Boar<l, 
all of whom had been named by Johns Hopkins, were^Reverdy 
Johnson, Jun., the first Chairman of the Kxecutive Committee, 
Francis T. King, Lewis N. Hopkins, 1 ‘hoinas M. Smith. William 
Hopkins, fohn W. Ganett, Francis White, Charles J. M. Gwinn, 
George W. Dobbin, George William Brown, and James* Carey 
Thomas. 

“ What Great 'I'^aiherx have been attracttd ?—It was soon ap- 

f nrent that the wi«c and untrammelled directions of John» 
lopkins to his trustees to found a University would attract the 
attention of those iniercsled in the cause of education, esjiecially 
in the United States, 

“ The opportunity of developing an institution suited to the 
needs of the country was sulficionl to draw to Baltimore from 
across the Continent the then President ol the Univerrity of 
California, Daniel C. Gilman, who was named to the trustees 
as the man best fitted by previous training and devotion to the 
study of educaiional meth<^ls, to advise and direct the establish¬ 
ment of the new foundation, by his fonher colleagues of Yale 
College—by President Eliot, of Harvard University, at once 
the most renowned and the most venerable institution of 
learning in the c >untry- -by President White, of (-omell Uni¬ 
versity, then in the early days of iu growing importance and 
usefumess—by President Angell, of the University of Michigan, 
the crowning institution of learning of the well-organised system 
of public instruction in that great and strong Western State—and 
by numerous other leading educators. At the request of the 
trustees Mr. Gilmuii came to Baltimore, and after consultation 
with them accepted the Presidency of the Johns Plopkins Uni¬ 
versity. Under his thoughtful care and constant anti laborious* 
eflbrt the plan originally conic uplaterl has btten gradually and 
harmoniously developed. 

“Besides President Gilman, the University also drew from 
across the ocean, fri)m Woolwich, England, Prof. Sylvester, one 
of the two greatest English mathematicians, luid indeed one of 
the greatest of the world ; and from Virginia, in our own land, 
Prof (iildersleeve, second to none in nis attainments in and 
devotion to Greek and other clasrical study—besides younger 
men whose subsequent career has justified the bright promise of 
their early years. I shall not mention further by name the 
present diatinguwhed staff of Professors and teachera, whose work 
I have aUu<W to, and who form the permanent renown and 
attrkctimi of the Unirverstty. 

Z will give a Ust in thronplcf ical order of those gentlemen, 
not now connect^ >vlth the LTnivetrsity, who, for a longer or 
fhorter Mriod* have ksetU' od here during the pst ten years 
"In and tiiteratwe, Profs. F. J. Child; lames 

LovSeUt Wi IX ll^Jtoey, C. Lanman, Thofinw C. 


G, ^ndt, Skiii«y Lanier (too early Troft. 
Wi VL Goodwin, |, A. Marruton,'J, H^del Harris, Hiram 
Ai S. Cook, Measrs. Gemge W. Cable, Edmund 
GOsse, J^tin Winsor, A. MelvHle Bdl, Isaac H. Hall^ 
iWid w. llayea Ward; in History and Political Science, Prb£t. 
T* M, Coo%t A» Walker, W. F, Allen, the lamented J. L. 
Diman, von Holst, Austin Scott, James Bryce, E. A. Free¬ 
man (Vrho gave six lectures and imparted a decided impulse to 
liiatoncal study hereX ^ R* M. Venable, Messrs. J. J. Knox and 
ISngene Schuyler; in Archaeology and Art, Messrs. W. W. 
Story, F. Seymour Haclen, J. Thacher Clarke, W. J. Stillman, 
Dr. Charles Waldstein, and Mr. Frederick Wedmore; in ; 
Philosophy and L ^gic, Profs. William James, G. S.^ Morris, 
Mr. C. S. Pierce, and Dr. Josiah Koyce; in Physical and 
Mathematical Science, Profs. J. E. Hilgard, J. Willard Gibbs, 
John Trowbridge, A. Graham Bell^ S, P. Langley, Arthur 
Cayley, C, S. Hastingc, and Sir William Thomson ; in 
Chemistry and Biology, Profs. J. W. Mallet, W. G. Farlow, 
J. McCrady, W. T, Sedgwick, H, Scwall, and W. Trelease. 

“ At our commencements, anniversaries, and other gatherings, 
we have heard from Presidents Eliot and White, Trom Dean 
Stanley, Dean How-on, Prof. Huxley, Archdeacon Farrar, 
Chief Justice Waite, Hon. W. M. EvarU, Dr, W. A, P. Martin, 
Dr. W. B. Carpenter, Hon. S. T. Wallis, J. B. Braithwaite, 
and others. 

" Many of these have been listened to by thos; not members 
of the University who were specially interested in their subjects, 
and it may be fairly said that many eminent and great teachers 
have b;en both for long and short periods attracted to the 
U niveraity. 

** Wkat Universify Coursn are here offered^ and 7vhat GradnAte 
Students haze been attractedt —'fhe courses of University studies 
that have been pursued have been so often and so fully referred 
to In the reports and circulars of the University, that I can only 
enumerate those in higher mathematics, in physics, in che¬ 
mistry, in mineralogy and petrography, in biology ; in Greek, in 
I Attn, in Sanskrit, in Hebrew, in Aramaan, in Arabic, in 
Assyrian, and in Sumero-Akka/lian ; in English, in German, 
in the Romance group of languages, including French, old and 
mbdern, WaUachian, Italian, Spanish, Catalan, old Provencal, 
modern Proventjal, and Portuguese ; in history, ancient and 
modem, in political economy, physical and historical geography ; 
in psycholo^, jjedagogics and philosophy, in menial hygiene 
and ethics. In these studies advanced instruction has been given 
by all available means, such as lecture , labjratory practice, 
seminary work, books, models, and plates, in order to fit those 
who are preparing for teaching or special research. 

'*That these course.s have succeeded in attracting students of 
mature age is evident fron the fact that out of the total number 
of students (923) enrolled during the decade, 590 have pursued 
graduate courses, and these 590 came from more than 100 differ¬ 
ent Univer.dties and Colleges as widely separated a.s Russia and 
Japan. 

**JVha( Apparatus and Appliances have been gathered together ? 
—To aid in the instruction given, the trustees have from the 
first bad in view securing the most convenient and free access to 
the most morlem means of promoting research. They were 
greatly aided by the existence in Baltimore of a library of un¬ 
usual value to students—the gift of the late Geoige Peabody, 
and brought together with much care and diligence by the trus¬ 
tees, the provost, and the librarian of the Peabody Institute— 
and which has been liberally opened to members of the Uni¬ 
versity. ^ As a supplement to the Peabody collections the 
University has placed within its own walls 29,000 volumes—a 
portion of which are standard reference-books needed by all the 
teachers and students ; the remainder are special and often costly 
books which liave been called for by the specialists here engaged 
in woric. 

** The pUns of the University being at first, from the nature of 
the case, tentative, the work was begun in two dwelling-houses 
purchased in 1875, on Howard Street, near Monument Street, 
smd in a hall erected at the time, and named after the founder, 
whidh contained an assembly-room and accommodations for the 
Ilbtai7 and for the biological laboratory, and In a chemical 
laboratory built at the some time, and tms was for some time 
the modest seat of the University, The Ideation was ftntnd 
move convenient than had been foreseen, both for atodehts who 
lived In the clt/ and for those that came from ^iiewbem, 
readily foun^ acemnmodation in lodgui^ suited tb their tiiito and 
.means* Easy access was bad to the Peabody mid. othet 


ih» wnd thi*!#,, 

pwMt ^ comp^n nW WbWpjW ^ 

chmntenl labomt^ hak hoetl 

the molo^cal lahormoiy hk* 

suggested by years of work iw by c«mpaitil|qniSTO 

tuSons of a similar kindi and there is now bnlldmC 

physical laboratory, of wMndi Prof, Rx>wland l(a| peen 

to you to-day. LabotatofT work in pathotogy has 

in one of the buildings of the Jolms wl R jM! 

intended to erect the Medical School on a Ipt niAy owned By Qw 

University, adjacent to the hospital. . . ^ . 

Into these various buildings have been gadM^r^ at 
suggestion and under the careful personal supervisloti of viHbnk 
experts, about 70,000 dols, worth of apparatus of me most 
proved modern make, thus placing within the reach of InviQdln- 
gators the means of pursuing advanced researc^t OS Wall as 
enabling students to b^ome familiar by personal use with the 
newest methods of study and experiment. 

“ tVhat /Research is carried on, and what has bttn pkUiifhei f 
—The researches which have been made have bean many *nd 
varied. I cannot refer to the more technical, such as those in 
mathematics and inorganic chemistry, &c., but Iweflylto the 
more easily stated. 

“Our knowledge of the nature of the sun, as perceiv^ 
through the solar spectrum, has received accessions from the 
beautiful image throwm from the gratings first made here by, ih* 
agency of a wonderful dividing-engine, the invention of the 
Professor of Physics. From this image a map of the spCCtmm 
has been published, very much more minute than any before 
made. 

“Researches in electricity and magnetism have been made 
under the auspices of the United States ^vemment, wUb thC 
co-operalion of other nations; the mechanical equivalent of heat 
lias been redetermined; investigations have been conducted id 
physiology, especially of the heart's action ; lower animal Ufc 
nos been studied, especially that of the oyster in connection with 
the State of Maryland; both here and in Boston the cause Of 
water pollution »n great reservoirs has been discovered i the 
curious geological formation of our own neighbourhood has bwn 
brought to notice and has attracted wide attention. The ph^o- 
logians and grammarians have been engaged in the investigat^n 
of Greek and Latin syntax ; in editing ancient writi^, such as 
Pindar, the newly discovered Greek MSS. of the Teaching of 
the Twelve Apostles, and part of an old Syriac MS. of the New 
Testament, Baltimore is now one of the centres for the inter¬ 
pretation of Sanskrit texu and of Assyrian inscriptions* ArJ^eitt 
contribution has been made to the study of American lns||^- 
tions, and new methods of historical research and of publication 
have been initiated. 

“ It is with satisfaction that I state that these researehies have 
been widely recognised at home and abroad, not as prekiste ipt 
the future, but as successful experiments record,eOi ttoA qob' 
elusions reached which have passed into the histtM^ of scie!^^ 
By means of them the fame of the University ha# be^ 
into every seat of learnii^ in the world, from Oxfotd 91 ^^. 
bridge in England, to Tokio, Japan; from the norths gad 
more modern Universities of Sweden and Russia io tlu hacfent 
seats of learning in Italy and Smthem B^utope* Ibe exehaqM 
on the shelves of our library, received with almost eytiy'foiiafo 
mail in return for the six scientific journals puUUbcd tlwi 
University,^ attest both its importance and its esthna^on 
its own walls. Besides this, personal and unsolicited 
from eminent men are on nle in the olfioe W'McH b^ye 
received from many quarters. 

Theie researches, delicate, prolonged, and importaal^ , 
othrrs not now mentioned,. have been made by 
Fellows, and advanced students. Ind^ the whole , 

Fellowships has in reality been a most practical idid i|w 
endowment of research, and has ridily topkid Unl^jwml^ 
and the community in the importance and valee of iko; 
obtained. ' 'i''; 

“Twenty youUg taen who have not qnlte 
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gone far 

dim Imvwt i^odiued of mmsiuil Abitity, are 
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ohumcter. They are chosen because 
gjite ef future aehievdeutSi or are selected on 
ahbtmt of thair previous intellectual attain- 
'Tlttt hmW adopted has elsewhere been followed, 
ifu Vatut of this TtaMng ?—Has the train- 
value to the men that have submitted to the 
Wdeld of disci^iUe and who have often surrendered 

S toourabl^ and lucrative positions to avail themselves of the 
yaii^tlx^ offered for research and study ? Or, in other words, 
are thbmpl^ati to be given to-day as testimonials of the Uni* 
to the attainments of those to whom they are so worthily 
Awi^df of real value to their possessors? 

the 69 persons who in these ten years have been admitted 
to 0 m dc^frOe m Doctor of Philosophy, denoting proficiency in 
vatiotii ^es of special graduate study, either in letters or in 
scicnee, 56 have obtained honourable positions as professors and 
taii^ers m jn Universities and Colleges ; and of the 90 to whom 
the degree ^ Bachelor of Arts has been given, 20 have engaged 
in teawifig in 16 Colleges and high schools, 

** 1 will conclude this part of my subject by ouoting the reply 
made by a graduate student from North Caroltna, when asked 
What he bad found here of most use, he replied : * 'fhe freedom 
kH access to able teachers and the stimiuant of studying in 
company with men of niaturer minds than one uieets else¬ 
where.* 

** But whot has the University dons for this community f 
--Besides the incidental advantages which must accrue to any 
community from the presence of a great seat of learning, the 
trustees have had in mind from the mt the special needs of this 
dty and state. At the conclusion of the late war fewer boys 
were at college than at former periods. Many young men here 
and further south had foregone college training, and circum- 
siaaoes forbade the sending of others v^o were growing up. It 
was manifest that the need of our own people was first a college 
in order to train for life« or for further univeiaity instruction. 
So side by side with the University has developed the college 
department of the Johns Hopkins University. This was begun 
when the discussion of a fixed, a free, or wholly or partly elective 
oolhege course had not been so warmly debated as at the present 
time, but It was evident that the wide range which the develop- 
Qseili various branches of knowledge has taken since the old 
arrangement m college studies was enected, and the limited time 
v^kh caijl cWdinarily be devoted by students to preparation for 
ihiir JifWWiWii. made a readjustment of the college course 
.TMi was accomplished here by arranging, after a 
fixed nuddea^tion, the studies in groups rather than years, and 
deCMlldipg in eadi group a certain required amount of training 
lit e>lt$er Smw the main study of the course. Thus classical 
stndMU aie required to study some science, scientific students 
spatji dassieSf and all to receive a fixed amount of general 
tndning in literature, ethics, philosophy, and modem 

seven groups for which, in accordance with these 
armi^emeats are now made, are these 
CMinab^^irespon^ closely with what has been 
hith&>ic»bwn in this country as the usual college course. 

Matliepmtical-Bhy5ical---which meets the wants of those 
Who are eapee^ng to enter upon the modem vocations in which 
r$^ discipline is indispensable. 

€nei4caUBiological--which is adapted to those, among 

S peot to enter upon the subsequent study of 

[Chemical—which is most likely to be followed 
limring fo^ those scientific pursuits which are 
(m0»eoiatkal nor chiefly biological. 
Cmhtinatieal‘^whidi anords a good fundamental 
it jMrpkmgM attention to the study of Greek. 
^slb^oiij^Teal'—vrhich furnishes a basis for the 

' French, German, EngUdir 

ihodern lahguages, take the place 
dasmd equrae. 

ii^ ^ is p^eot, but it has 


of the college comae which Bes near iny own heart, but mu^t 
content myadf With sitaHng that it has from the first attracted our 
own boys, to whom great inducement has been held out, and 
Who have proved some of oar enthusiaatic and succWmfhl 
students, nave won for themsefVi^ many of our own FellOw^ps^ 
and have gone out to position Of Importance and emolument. 
Their number is rapidly incmaaing, and the University is oom- 
stantly endeavouring to majl^ closer the connection between fhe 
high schools, whether private or public, and the cOtlegWe 
department of the Johns Hopkins University. 

Various free scholarships are annually offered to students 
coming from Maryland, Virginia, and North Carolina, and have 
been held by 150 students from these States. The existence in 
our midst of such advantages is stimulating our young men to 
avail themselve of them, and is increasing the number and 
efficiency of preliminary schools. We have now in the collegiate 
department 130 students. 

'' 1 have thus, in the briefest and most prosaic manner, endea* 
voured to summarise the work of ten years into the space of 
twice as many minutes. It has been impossible, although 1 
have not even glanced at the various literary and scientific 
Societies formed for themselves by the members of the Uni¬ 
versity, nor alluded to the common college life, nor spoken of 
the work of the Christian Association of the University, which 
has served an excellent purpose ; but yet 1 think that 1 have 
shown that somethinjg has been done to bring together great 
teachers, to start liberal courses of study, to attract students, 
to collect libraries and apparatus, to stimulate research, to 
publish results, and have stated in what manner this work has 
been recognised, and how the needs of this community have been 
considered. 

But 1 am sure that in reaching these conclusions you must 
feel how little has been done m comparison with what is 
practicable with longer time and greater resources. The per- 

f )ctuation and enlargement of the University on a broad and 
iberol foundation should be the pride of every citizen. It is a 
peat trust to be handed down to those who shall succeed us. 
Let us be careful to see that no detriment happen to it. 

“ Amidst the jarring of contending factions and classes there 
needs most be thoughtful men trained to habits of patient inves¬ 
tigation and quiet study—amidst the rush of business and com¬ 
petition, men who in secluded laboratories pass hours and days 
in subtile experiments—amidst the selfishness of politicians and 
placemen, historians and philosophers and teachers who can 
recall the lessons of past ages and vindicate the great moral 
principles which underlie all true progress. 

“ For these and other mreat purposes Universities should exist 
and be richly endowed. They should be few, but strong. 

** A president of a growing Western College, last week in Balti¬ 
more, emphasised most strongly the importance of adding 
efficiency to existing Universities m order to make them great 
centres for training and research. The possessors of great 
wealth, most frequently in this country accumulated in the course 
of a single life, have often felt their responsibility in its ultimate 
destination, lliey have in many instances, amongst whidi the 
course of Johns Hopkins is conspicuous, relumed their accumn- 
lated gains to the community in noble gifts, founding great insti¬ 
tutions of learning and great charities for the traMng of the 
future citizen and Tor the alleviation of human suffering. These 
should be fostered and enlarged, as has been done at Hanmrd 
and at Cornell, in order that the greatest good may be acoom- 
pliahed. 

“The training of men is after all the most impoitanl end of 
all educational effort. It is to you, young men, the sons of this 
new foundation, that your teachers and friends look as the best 
evidence of the success of their endeavour. Your learning, your 
usefulness, your accomplishments, your high aims and noble 
character, your achievements, whether in the pulpit or the forum, 
the college or the laboratory, at home and abroad will afford a 
continaal and living reminder of this, the place of your 
training. 

** To a State founded on the beneficent precepts of Christianity, 
the wails of its defence mqst be not, the physical strength of its 
dtizehi but their moral character. In will science ham^ 
the powers of (he universe unlesa they are yoked to the chariot 
Q^ace and goodwill, in vain Will learning and trainii^ give 
eimeieaby to individual InBuence ahd native genius, uhl^ the 
purposes bf the (ban are noble and far-reaching. The ticuth 
which fm is warms the heart and expi^s 

Itle^ptdhies, WeU as enli^tens the Intellect^ whkh is of 











ISf^kvti liribid M tiie txttth f^imtelf. I>t its Ittive €OBifi4«nde lit t!s« 
of tntth. Such has hithorto been the ^n^ding lamp 
m tko Johoa Hopkbs ^ntve^fiit)r. May it ever be tiie beacon of 


SC/£k/)^T/FlC SERIALS 

A.1ARUR space in the June nuntber of the yournttl of Botany 
is Occupied by a long biographical notice, by the editor, of the 
late Rev. W. W. Ncwbould, of whom an excellent portrait is 
also provided. The other articles arc almost entirely of local 
interest. 

The yournnl of tht Franklin vol. exxi. No. 724, 

April i8S6,-"Lient. J. P. Finley, tornado study r a usefitl 
summary of the principal facts scientificnlly known respecting 
tornadoes.—F, E. Gailoupe, rapid transit and elevated rail- 
roads. This concludes the discussion on this topic.—G. E. 
Waling, Jun-, mechanical appliance-^ in town sewerage; dis- 
otmses the systems employed in several American citicit.—Prof, 
R, H. Thurston, construction of a large Prony brake. Gives an 
account of a brake capable of absorbing 540 horse-power,— 
Dr, W. H. Wahl, summary of engineering and industrial pro. 
gtesffl for 1885.—Report of Committee on Delany system of 
multiplex telegraphy. 

No. 725, May.—J. M. Hartman, the blaat-fumace: a very 
•conciae summary of present methods of construction and theories. 
—Lieut. A. B. WyckofT, hydrographic work of the U.S. Naw. 
T Shinn, the cultivation of flax in the United States,—L. 
D’Auria, the law of cylinder condensation of steam-engines. 
The new formulre indiC4ite that the proper way to decrease 
■^Under condenration is to increase piston speed.—C. J. 
Kintner, history of the electrical art in the U.S. Patent Offtce. 
An interesting account, in which two early forms of storage 
battery are described. The author, however, appears to think 
that nothing can be called an invention unless it has been 
patented in the United States. There were secondary batteries 
prior to Kintner's, electric motors prior to Davenport's, and 
telephones prior to Graham Bell’s.—-Report of examiners of 
electrical exhibition on applications of electricity to art pro¬ 
ductions. 

No. 726, June.—Chief Engineer Isherwood, an account of 
experiments mode by Chief Engineers Zeller and Hunt to 
ascertain the economic effect of using in anon-condensing engine 
saturated steam alone, and of using it mixed with compressed 
hot air. No economic saving was effected by (his process, as 
there was not sufficient time for the steam and hot air, which 
were delivered into the cylinder in separate masses, to become 
mixed, and the air failed tp prevent condensation,—S. L. W., 
on the Oram system of marine propulsion. This system has 
twin screws placed forward at about 1/5 of the vessel's length 
from the bow, in recesses in the sides.—G. W. Chance, the 
South Street Bttdge.—W. I^ewis, experiments on the Iransmis- 
*ion of power by gearing. Valuable researches on the causes of 
h)** of ^wer in worm-gearing and spur-gearing. 

No. 727, July.—C. Sellers, Tun., Oliver Evans and his Inven¬ 
tion*. A biographical notice of this remarkable man, whose pre¬ 
diction of the future of the steam-engine is well known.—O. E, 
Michaelis, the applications of electricity to marksman$hip. This 
is the first part of the paper, and treats rather of mechanical 
methods of measuring speed of projectiles, such as Robins's 
ballistic method.—H. M. Dubois, tests of vehicle wheels.— 
F. E. tves, colour-sensitive photographic plates. A compound 
apnsibiliaator of fresh blue myrtle chlorophyll with a little eosin 
is found to be the most positive to yellow and green.—Report 
of Committee on the Phelps induction telegrafm. The Com¬ 
mittee praise highly this invention for telegraphing to and from 
ft moving train.—Report of Committee on the process and 
furnace k>r the reduction of refractory ores and the production 
of metals, alloys, and compounds, invented by E, H. and A. H. 
CowleA. ^ Cowles's electric furnace, for reducing ore by means of 
the roltftic arc between carbon poles, is merely a devetbpmeAt of 
the electric furnooe devised by the late Sir W. Siemens. It 
ftppenrtf to be eminently suitable for the production of fthunlninm 
tioixiooniidSi—Frof. E. T, Houston, some addHioiinl faots 00a- 
oertungtHe Reia arttetuating telephone. Gives sib aocoiirit of 
some rectmt mepeirtmeota transmitting speech with tbif TMtieel 
amphratus mantffecitttiifld by Reis and used by him in , 1 ^ 
before th© Phyidcol Society wt F’nmkfort ht iS6r, 


Ri'GbJlcy, oh 

laiidns, and some 

certkin relations between tjime psmR 
through a shunt having a of 

thk capacity of the oonden en /tTslnfii as* 
efficient of self-induction of whfeb pbmd „ ,. , , 

geometrical form, and a ftotmal gtiaril-rirtg i 

three sheets of silvered gWsj the capacity of whtdh cOttild ; 

be determined, the author made experiments ' 

duc^ a new value of the ratio v, which he fflVtss as' 
centtms. per second.—Hons Jabn, on therdati^n onhechmnh^!. 
energy and the current eneigy of galvanic elemenu^ A' 
cusaion of Helmholts's expression fur tl^e 
together with some determinations madl^ on land 

Dc La Rue’s cells.—E. Riecke, on the pyro-ejedricl^ bf 
line. The first part of this paper sammarlses the previous 
searches Of Gaugain and others upon the electricity Ot 
tourmaline in relation to Its section, length, rate of cboj^, Ac*, 
and gives an account of some new and careful observations made 
upon tWvee tourmalines. The second part of the paper HdeVbbm! 
to the development of a tnatbcmatlcai theory of the electricity 
of the tourmaline, based on the physical hypotheses that the 
molecules possess an initial electric polarisation, measurable in 
terms of the electric moment per unit of volume, and depepdi^^ 
upon the temperature, and that there is a surface-,conduciiyiiy of 
a certain value. The formulas appear to agi-ee very well With 
the observed facts.— 1 *. Ihmori, on the absorption of mettenry 
vapour by spongy platinum. A quantity of platinum, deposits 
from chloride by formic acid, was found to increase in weight in 
presence of mercury. The author uses this increase of weight 
to inve tigate the figures given by Hertz and by Hagen, Tor the 
pressure of mercury vapour at different temperatures* His 
results are considerably lower than those of Hagen, and a little 
higher than those of HerU.—C. Pulfrich, on the elastic leactlpo 
of a caoutchouc tube. —A. fConig, on a new method of d;etertnlhr 
ing the modulus of elasticity. Errors of observation arc avoit^d 
by using two mirrors, the inclination of which altered \(y thk 
loading of the bar under examination.—Karl Exner, on fitwe- 
formute: lenticular action of ngn-homogeneons bodies. Dis*' 
cussion of lenticular action of cylindriform disks with paratlel 
plane faces made of materials which, on being Cast in moulds, 
cool non-homogeneously with refractive indices that increkke 
or diminish from point to point below the surface. The formUlW 
deduced coincide with ordinary lens formulse when the variation 
of refractive index is proportional to the square of the depth 
from the surface. This appears to l>e nearly the case in disks of 
cast glue.—W. Wien, researches on the absorption-pbenonf^ria 
occurring in the diffraction of light. This pa^ discusses 
diffraction in relation to the colours of metallic r^fiotionf 
Incidentally it brings out an additional proof that the vibrations 
are pcri>endicular to the so-called plane of polarisation. 

Vogel, on some colour-experiments, and on nJmto|gra|ihy 
natural colours. Two solutions, one of chrysaninn, tm othkr 61 
antlin blue, in alcohol, are respectively ydlow and blue ; fabt 
when superposed give red, not ween. The violet of 
tnim appears to play a very unimportant part in colour-xen^ 
tlons ; mclhyl-violet, and nearly all the so-^caUed violet 
and dyes owe their tint to mixtures of red ^d blue/ayi* 
rays of spectrum violet. For colour-pfitning at Wfift 
are found requisite, and in general sufficient. Hence lli© ahthw' ’ 
thinks that all rcquireihenta of colour-photography WbdM 
by six printings from six blocks produced by wptiS 

plates of bromide emulsion, to which the followfig 
stances have been used as •^scnsiblHsators'* t fyl, 
blue; cyanin; >W/ew, eosin; j^nen^ saffi^uUi i 

fluorescein; klut, chtysanllin or afirantbi. The 
further points out that ax the actual tint of any 
is the complementaiy colour to that absorimd by 
matter ilseff, it follows that each of therix plates ooght/tbr' 
printed off in the same dye-stuff that haa echr^ akj 
b ««««!»k5n«i-.^r ” — Pi Vdktnann, hotk 6h 
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remarks on the determinatitm of capitUTWeanriaifris df 
R. Schnltxe, on a smaU fu^wemek^ itt 
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oft Tte Af|thor tjiiye to the 

S !^ 4 k ij^^lfllft m* kfclin^ to of the three 

of thA otjjnttith ]Be Also pMiits out thut the two 
MUal with greatest of the 
StsfihegUgeff, <m the electro-tnagnetic 
die l^^koe of polarisation in chloride of iron. Curves 
tljiitt in this suhstance Verdet^s rule that the rotation 
Mtal tp the intensity of the field i« not observed.—H. 
researches oh the convection of heat by the 
olxrrecLt. , Careful e^eriments described in this paper 
sh^ j^i the t^homson e^t in mercury is negative.—Fr. 
Steti^r ett phenoinena of fluorescence Some doubt having 
beeh updh the trausmutation^ by Magdala red and other 

0 ^ te^ rays into orange or y^low rays, the appearance 
of t^hhie higtuur rays t>eing attributed to stray light, the whole 
ma^ has been repeated with the utmost precautions. It 
apmt^tn to be now established that eosin and fluorescein also 
have thi* property- AU three bodies are exceptions to Stulccs’s 
rule that the transmutation in fluorescence is always a degrada* 
tiou in the spectruib scale. 'Fhe author also discusses the matter 
in rc^Ution to LomtneFs theory and to the influence of solvents. 
—^ Kettcler, a remarkable limiting case of crystalline re- ; 
flectiopp and ita investigation by the aid of the perfected total- j 
refWctomer of Kohlrauoch.—O. Hansemann, on a new method 
of determination of periods of osdUation of bar-magnets. A 
photographic camera arul a mirror otscillating in conjunction with 
a seconds pendulum are applied to the ordinary apparatus for 
observing oscillations by reflection.—Werner Siemens, on the 
conservation of energy in the atmosphere of the earth. A dis 
cussion of atmospheric laws and of vis v.va of the atmospheric 
masses, too involved for a brief abstract.—R. (ierhardt, on the 
tube-flute stop of the organ. An experimental and mathemati¬ 
cal discuaaion of the effect of putting a small open tuV>e into the 
closed top of the flute pipe.— -W. Alexejew, on solutions. The 
author arrives at the following conclusion^; solids dissolve , 
better than liquids; at one given temperature a solid can give j 
only one taturated solution* a liquid two; supersaturated solu- : 
tiona have two temperatures of decomposition* one at which | 
deconrposstion may occur, another at which decomposition must 
occur. A large number of data of observation are plotted in j 
curves,—E. Mimstedt, reply to the observations of Lord Ray- ! 
leigh upon my determinattun of the ohm.—L. Graetz, on the 
dependence of the elasticity of caoutchouc upon ten^erature. 
and lU relation to coefficients of thermal expansion. From his 
obsenmtions the author predicts that a twisted rod of caoutchouc, 
when suddenly further twisted* will warm itself.—Fr. Stenger, 
simple demonstration of residual electric charges, by means of 
an exlkauitted tube used as a Leyden jar.—A. Oberbeck, remarks 
on my work on the resonance of electric oscillations. An ac- 
knowlu<tlpnent of the priority of Dr. J. Hopkinson, — A. 

<Mi an conservation respiting the empirical busts of our 
percepdon of n>ace. This basis is the apparent extent of the 
obje^ in the field of vision as distributed over the retina, and 
thehr, relative apparent displacement when the eye is turned 
abtmt^Fr. Stenger, correction to the memoir on the properties 
of cidc'^npar Ih a homogeneous magnetic field. 

June jo.—On some new regis¬ 
tering .thUrmic instruments, by Prof. Filippo Artimini, A Tull 
desQriiiriUbp with iiluatrations* is given of the author's register¬ 
ing dwnno-pyrometer, in which the degrees of temperature are 
acoasfl^bUly' recorded by on ingenious application of electricity.— 
TeU^oning at great distances, by F. van Kysselberghe. The ^ 
autb^ a summairy of his recent experiments in tlie United 
Status, showing .the possibility of telephoning at any distance 
sn4 uttaPIshing a regular internatioo^ telephonic service be- 
tvfeea tite gt^ the world. The telegraphic wires 

now whie hm be for the simultaneous transmission of i 

triepbphic messages. 


AND ACADEMIES 

K«w South Waloa, June J,*^Chr. 
C in^ the ch^df-^Pi^eraresa 

New Ovtinqa, by Baron Ford, von 
ddwriptivib of ^ wly epeteen, 


gui^: Ws Was a valuable eontribution towards a polyglot of 
ttielangaagos,of Polynesia, some of which have already pasoefl 
away, and most of iilmich are chan^ng through the iotr^uction 
of new words and the rapid intermingling of various races. The 
Royal Society of New South Wales was urged to take steps to 
preserve these records and customs not only of Polynesia, but of 
the fast-diminishing tribes of AustraUa,.-"The discovery of a 
poison in three species of Dapfanandra, a genus of plants of the 
order Monimiacese, by T. L. Bencroft, M.B. (Edin.), P.L.S. 
(Brisbane).—On some new poisonous substances discovered on 
the Johnstone River, North Queensland, also by Dr. Bancroft. 
These papers were descriptive of experiments of the therapeutic 
action on the guinea-pig.—Prof. Liversldge, F.R.S., exhibit 
and described: (t) a meteorite, the third one known to be 
found in New South Wales* composed of iron pvinclpidly, 
nickel, cobalt, 'ulphur, phosphorus, and carbon ; {2) the matrix 
of the rock of the tin deposits of Tasmania, in which the cement¬ 
ing material is topaz ; (3) a collection of New South Wales 
silver ores (38 speeWens), collected by Mr. McGarvie Smith ; 
(4) shale from the Hawkesbuiy sandstone showing worm tracks 
and })crfomtions, the first time noticed in these rocks.—Mr. 
Lawrence Hargrave exhibited a model illustrating the undu- 
latory motion of seipents, based upon the trichoidal plane, a 
continuation of similar studies by him on the motion of fishes 
and the flight of birds. 

Microscopical Section.-^The following papers were read 
during the year 1885 :—The Phylloxera vastalnx^ by Dr. Morris, 
illustrated with specimens of the di‘<eased vine from the neigh¬ 
bourhood of Sydney; and by the same author, Notes on mount¬ 
ing diatoms in highly refractive media.—Specimens of /i, ptllucUa 
were exhibited mounted in piperine, picric acid, chlorides of tin, 
and thallium, and sulphur in combination with disulphide of 
arsenic. These slides were exhaustively tested agamst the 
American methods, viz. Dr. Chase’s metallic silver and realgar, 
also Prof. Smith’s (Geneva, N.Y.) specimen slide. The micro¬ 
scopes and accessories were of the latest make, and the objectives 
used were homogeneous immersions by Tolies, i/io, 1/2$ ^ 
Spencer, \j\%\ Powell, 1/12, 1/30. The slides of Dr, Morris’s 
sulphur and arsenic combination gave the best results. In addi¬ 
tion to the above-mentioned objectives the following choice 
glasses were acquired by members of the section during the 
year:—Powell’s, 1/6; Horn N.A., 1*5; Green (late Tolies), 
1/2" 30®; Bausch and Lomb’s, 1/16 Immersion; Wales, 1/12 
immersion, 170“. A valuable Ross Zentmeyer binocular stand 
with apparatus was presented by H. G. Wright* M.R.C.S.E., 
whilst immersion and high-angled condensers were purchased. 
Amongst the numerous slides exhibited were some of new mosses- 
found in the neighbourhood of Sydney by Mr. Whitdegge, and 
a bacillus found by Dr. Morris in the ulcerated intestine of a 
foal, the cause evidently of a widely spread epidemic prevalent 
throughout the colony amongst young foals only* 

Paris 

Academy of Sciences, August a.—M. Jurien de la 
Gravi^re, President, in the chair.—On the relations of geodesy 
to geology, by M, H. Faye. In this second communication it 
ifc shown that the harmony of the two sciences results m the 
remarkable law determining the constancy of the mathematical 
figure of the globe throughout the whole series of geological 
evolutions, a law which sooner or later will enable us to form a 
clear idea regarding the thickness of the present crust of the 
earth. At the same time the problem cannot be completely 
solved by the resources of geometry alone, and recourse must 
be had to the other sciences bearing on the subject.—On the 
displacement of ammonia by other bases, and on its qi^titative 
analysis in the soil, by MM. Berthelot and Andn^. From their 
further researches the authors conclude that magnesia cannot be 
safely emplowd for the quantitative analysis of ammonia in the 
analysis of the earths ana other oiganic products coaiaining in¬ 
soluble double ammoniacai salts. Certain derivatives from 
aldehydes ore in the same position, as are also probably the 
ammoniacal salts formed by the humic and allied acida—On the 

f uantitaliveamd^isofammonia (ccmtinuedLbyM. Th. Sdiloasisg. 
laving previously shown (July a6) that by distillation on magnesia 
all the ammonia nmy be o^tracted from the solution of its hydro- 
dilorate* or from ihk of the awmoniaco-maguesian phosphate* 
the author oaoipistei Ida demonstration by causing the mat^i^a 
to act on, the dqabfo' atmnoul^cal salts, and etpeoudly 01^ 
dbfoi^es mi^^qesium ainc^—Observadnns W the 

oMmi aedimehtery gl^upa in. the . north-west of Fritno^ fodfn^ 
tinued)^ M* A cafoful study of the whole i^or. 


ta the cpncluBioo thdt l^Torth BrittartV. horth of a Jine 
^nm from Quimper to RenhcR, and Weot Normandy, north of 
a line drtiwn from Puntorton to Dpmfront and FbUiR«k ftte 
constituted by the vertical day^ates of Saint-L6, over¬ 
lain hy the purple conglomeroteSt «dustB, and nearly horizontal 
red eandatones. Thus is confirmed the general conclusion 
annoanced by Dufrrfnoy in 1835.—On the preaence of mlcro- 
sco|do mineral crystals of the teTdspar group in certain Jurassic 
limestones of the Alps, by M, Ch. l,ory. The crystals hem 
described yield on analysis about 47 per cent, of potassic 
and sodic feldspar mixed with a little albite; 45 of quartz 
in bipyramidal crystals and pulverised ; 8 of argile, analogous 
in its composition to that of the carbonates of lime of 
' the same horizon.—On the operations prosecuted in Tunisia by 
Commander L^andas since the death of Col. Roudaire, by M. 
de I^esseps, The creation of an inland sea» the original object 
of these works, has been deBniiively abandoned, and attention 
is now devoted to the Wed Melah basin, which, hy the sinking 
of Artesian wells, promises soon to recover its former productive¬ 
ness,—Note on M. Marcel Dcprez's experiments relating to the 
transmission of force between Creil and Paris, by M. Maurice 
L^vy. In this note is emboiUed the report of the sub-committee 
appointed to verify the results already obtained by M. Deprez 
during the course of the experiments carried out by him at Creil 
since November 1885. The main object of these experiments 
was to show the ]>osBibility of transmitting electrically to the 
Paris terminus, a distance of 56 kilometres, a force of 200 horse¬ 
power generated at Creil on the Great Northern line, with an 
effective yield of 50 per cent, llie preliminary operations, con¬ 
cluded on May 24, snow that the force consumed at Creil varied 
from 67 to 116 horse-power, that received at Paris from 27 to 
52 horse-power, the yield being from about 41 to 45 per cent., , 
and increasing with the transmitted force. The experiments, 
conducted at the expense of MM. Rothschild, show conclusively 
that with.a single generator and a single receiver force may be 
profitably transmitted to a distance of over thirty miles with a 
loss of not more than 55 per cent, on 52 horse-power, without 
exceeding a current of 10 amperes, an angular velocity of 216 
revolutions per minute, or a peripheric velocity of 7*50 ro. per 
second.^ With improved appliances the loss, mainly due to 
absorption by the machines themselves, will probably be reduced 
to 50 per cent., and to still less in operations conducted on a 
larger scale.— Measurement of the intensity of sound by 
means of the manometric dames, by M, E. Doamer. It , 

U shown that this apparatus, hitherto used mainly as a 
method of demonstration and summary study of the timbre of 
vocal sounds, is susceptible of far more varied applications, 
and especially may rival the graphic method in deter¬ 
mining the height or intensity of sound.--On the separation of 
arsenic, antimony, and tin, by M. Ad, Carnot. Hy employing 
oxalic acid and the hyposulphite of soda or ammonia, sulphurous 
acid arui sulphuretted hydrogen, the author has succeeded in 
effecting these separations rapidly and accurately, os he had 
already effected the separation of copper, cadmium, zinc, 
and nickel. HU new methods enable him greatly to simplify 
the analysis of the coirmlex alloys, of which these metals are 
constituents.—Heat of formation of the crystallised selcniures 
and of the amorphous seleniures, by M. Charles Fabre. Here 
are treated the seleniures of iron, manganese, cobalt, nickel, 

, zinc, cadmium, copper, thallium, lead, mercury, and silver. In 
general the heat of formation of the seleniures prepared at high 
temperatures is shown to be equal or slightly inferior to that of 
the cOrresix^nding precipitated sulphides.—On the combinations 
of chloral and of resoreme, by M. H. Causse.—On the compo¬ 
sition of the element in the grease of sheep^s wool which is 
soluble in water, by M. E. Maumene. —On the indirect inner¬ 
vation of the skin, by M. C. Vanlair.—Note cm the arterial 
system of the scorpion, by M. F. Houssay.—Fresh researches 
, on the production of monstrosities in the hen's egg by a' modifi- 
catkm of the germ before incubation, by M, Oareste.—Obser- 
rations on the poUinisation of orchids indigenous in France, bv 
M. Paul Maury.—A first survey of the vegetation in the French 
tmltoiy of the Congo, by M. Kd, Bureau. The botanical «5oI- 
lectkms fanned by the Mission of West Africa, which have 
already reached Paria, comprise two herbariums, one collected 
by MM. llioUon and Schwtfbisch, the other by MM. T. de 
Braoa and Facile. There are altogether 599 weoies, chiefiy 
from the (Hitriotfl ^f FtaneevUle, Bramvil|& (Mkai DidJe, 
aft<i Ngansho, on the Ogoway, AUqn, and |/7wer 
Confo.' . " ' ‘ ’ 


; utllkatlon 'of myrie^. a^;l5 t Afeeiftim 

' investigations of C« Rcimaf Vf. ‘ 
of Myrisfita dh >9neellebt motajfW 

large quantities of mynatlc tm. Hwt 
obtained firom it myristtnaiiiiidk and in hcctllf'^aime 
method of Hofmann^ had traimetted that intb, 
urea, tridecylamin, Iridecyl 

responding combinations of tw«frli am^es, , 

acid.—Herr O. N. Witt re|>ort6d on experithente fbr 
determination of the sulfo group,io the nr.phthalie 
led him to the same results as those obtained by 
C. Licbermann referred to a work undertaken but ^ yej, 
pleted, with a view to the elnctdition of thh 
of opianic acid. He showed that there were luandtjlil* to 
support the assumption of an aldehyde group in this 
pound, as also for the opposite assampUoo, a fact W ;to 
a discussion on the so-called atom mlgratioASt in which Hggw 
Hofmann, Klasou, Liehennann, Kriimer, PJnnet^ Chd WrI 
took part. Prof. Hofmann then called attention'to thefvust that 
such molecular ahiftings of place had been particulariy in q(nke 
recent times observed by him whilst studying the ^her of 
cyanuric acid. He described the formation of a a/j iskw and 
1/3 ortho-ethyl ether of cyanuric acid which ho had obtnhied 
from cyanurate of silver by means of ethyllodide This ether 
transformed itself, even at the ordinary tempemture, into isntri- 
ethyl-cyanurate.—In conclusion Prof. TienHann communicated a 
work by N. Nogai, on an aromatic ketone isolated from the 
root of a Japanese peony, having the constitution— 
C«nB(OCHj){OH)(COCH8). 

BOOKS AND PAMPHLETS RECEIVED 

** Msdagaskar,'' by Prof. R. Hartman (FreytSff, ‘VEleWMUSnf 

the Comparativa Anatomy of Vertebratmi,'* by K. Wiederriiaiin; 


l..«ander McCormick UbBtrvatory, Virginia, vol. i. part Aigouni,' 
iwrt I, by G. Chrystal (Black, Edinbunfly,—The Gold FlaldB of Vkt- 
torift : Reports of the Mining Regtstram Tot the Quarter ended March 3^, 
1886" (Ferres, Melbourne).—** Science and Art Directory," ravieed to July 
1886. 
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t^ffYSJCAL HYFOTHESES 

. “ 'I t - ■ '1 ■ 

Analiuate da Ciaxinantonio Zanon. 
tdreiuo tondelH, 18^5.) 

it» of July 17, 1881^ the Royal Venetian 

Inatitt^e pf St:ieAces proposed as the subject of a 
of recent hypotheses regarding the 
catim of itiminous, thermal, electrical, and magnetic 
pheftOkOeoa. llte volume now before us is one of seven 
cofitpeting treatises produced by the end of March 1883. 
As to the vastness of its scope, and the extent of erudition 
displayed in it, we can fully ratify the sentence of the 
exstminers officially deputed to pronounce upon its merits. 
It Is an attack all along the line,” and one conducted 
with no despicable array of mustered forces. The author 
has read and pondered much on the subjects he treats 
of; he is a mathematician, and is hence alive no less to 
the value of mathematical evidence, than to the worth- 
lessness of a mere hollow show of mathematical formula*; 
white the hypotheses he criticises have usually been tried 
by the severe test of a serious endeavour to realise their 
consequences. Many of his objections we at once admit 
to be valid; indeed, no universal explanation of physical 
phenomena has yet been proposed of which the structure 
was not riddled with visible absurdities. The late Prof. 
ChalKs devoted his considerable abilities and his best 
enetgies to the elaboration of a hydrodynamical theory of 
the universe, in which physical effects of all kinds were 
referred to forms of pressure of a continuous elastic 
medium. But the suggestion that an indefinite ascending 
series of such media might, after all, be necessary to 
produce the required results, cannot be looked upon 
otherwise than as a confession of failure. Father Secchi^s 
heroic dffort, in his “ Unitk delle Forze Fisiche,” to see 
right down to the very bottom of things, was scarcely 
mora successful. The reasonings upon which it was 
founded (as our author, among others, rightly points out) 
were Vitiated at the root by a misapplication of PoinsoPs 
theorems on the resilience of rotating bodies; and the 
machinery put together with such ingenuity, 
and set ^Ing with such heedful solicitude, came at once 
toademocL Nor do we anticipate any better results 
frmp the scheme which Prof. Zanon himself promises to 
ekpd^d i» a ^thcoming work. The glimpses of his 
views afiEbrd^ in essays already before the public are not 
There is absolutely nothing gained in de- 
mp^sibility of our ignorance upon phrases, 
ah^ ’ifckyhg their obscurity for illumination. If we can 
hhdiio ^equate jftfqplanation of the activities manifested 
things,*' of which we are at 
aiid participators, let us, in the name of 
our impotence j 
thet we in any sense repair or 
inherent qualities, virtues,*’ 

tehsipins/ aW'thh |i^. 

ohi bfWhicii 

, m' <ip^> AfgMl%,luw>«». 


'' ^ “ Mlbi a^doclo doctore ' ^ 

Domsndatur cuisaQS et rstloneni qimre 
Opium fscit dormlre. 

A duoi respondeo, 

Qum est in eo 
Virtua dormitiva, 

Cujus est naturs 
Sertsu# assoupfre.” 

Undeniable; but uninstructive, 

The work we are at present concerned with is divided 
into an historical and a critical section. Of hypotheses 
as to the constitution of matter and the causes of physical 
action, the human mind has in all ages been prolific. 
Their procession, lengthy as that which defiled before 
Bradamante in the grotto of Merlin, is here carefully, and 
as expeditiously as may be, marshalled for our beneht. 
From the aqueous world of Thales to the vortex-atom 
world of Sir William Thomson, we are enabled to trace 
the progress, or rather the vicissitudes, of thought. For 
it is not in this field that the amazing advances of modern 
science have been made. The subject of Prof. Zanon^s 
sketch is, not the onward march of natural investigation, 
but the stations and retrogradations” of speculative 
physics. More than once, indeed, he is forced to exclaim 
with Horace, “Multa renascentur, qum jam cecidere.” 
The incidental inclusion of some fragments of genuine 
scientific theory, legitimately verified by experience, does 
not alter this general character. 

The narrative is disfigured by a few inadvertencies. 
At p. 44, for example, the origination of the wave-theory 
of light is ascribed to Malebranche ; but in the very next 
page, and with better reason, to Hooke, whose ** Micro- 
graphia,” containing the assertion that “ light is a very 
short vibrative motion,” propagated in spherical waves of 
agitation through an homogeneous medium,” appeared 
in 1665, nine years before the first-fruits of MaJebranche’s 
meditations were given to the world. At p, 50, Lavoisier's 
rationale of combustion is inextricably involved with his 
rationale of the decomposition of water; and at p. 118 
the point is strangely missed of Prof. TybdalPs illustrative 
explanation of the change from the liquid to the gaseous 
state. It is worth while to point out these slips in a 
book representing a large amount of painstaking original 
research. 

No notice is taken in it of Isenkrahe’s recent specula' 
tions concerning the cause of gravity. They belong to 
the same family with those of Le Sage, justly condemned 
as "a mere eififort of imagination, defiant alike of the 
dictiites of reason and the laws of nature” (p. 229), 
Shelter from molecular bombardment, in one form or the 
other, is the key offered by them to the standing riddle of 
the cosmos. They explain gravity as a pushy not a pulL 
Central forces are replaced by the preponderant external 
impacts of “mundane*’ or “ultramundane” particles. 
Such theories write their own sentence. They include 
their own condemnation. For, as M. Isenkrahe with the 
utmost candour points out, the very form of his fhnda- 
mental equation implies a contradiction of the law that 
gravity varies with mass. It is obeyed only when the 
value of the equation becomes equal to nothing—that i^, 
when is no action of the kind postulated. 

In the cririq^ section of Prof. Zanon's volum«> th^es 
of the ace examined ic^aWly 

from thhories of physical fbroes. That pet^eaijiies 

n 






t 1.' .ijf )'-^j‘'rV 
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nature is a Stoty 
thought Whhffwt Wiiae 
ordinatiug phenomttia, ind«64> tlfct 
to a higher stage of induct^ ^ 
could scarcely at all be effected.- The trud iavejttig^i^Otyl* 
he who i$ never weary of *ec41ectib;^ partiO^SlrtvtO-^t - 
his framework of theory, and Of Teconstrhcito^j^ l|ie^j(^^ 
work of theory to match freA particulars. 
power of thinking appearances into shapt^ 00 dlJi|w;nof 
in amassing the details of those appearisOCift' it oP 1^ 
slightest avail. , ,,, 

There is, it is true, the danger of a working hypOtheofa 
hardening unduly or pretnaturely into a thOOr 3 r**Kjf a |ti(o^ 
track, struck out for surveying parposes, turr^g into a 
fenced highway, without exit save in a quagtttifto Agahwt 
this peril the activity of such critics as Prof. Zapon H a 
very effectual safeguard. Their assaults may soinoitin|fis 
appear vexatious, but are really directed in the best ht-. 
terests of science, as hindering false security, atKl leading 
to a justcr estimate of probabilities. 

A. M. Clkrksb 




in both depattpiients e( reaeitfch is a statement 
e^divalent to the as yet t;indiap<uted assertion that human 
faedhies isre limited and human knowledge imperfect. 
Kevertheless, some of the difficulties raised by him are 
well wo 0 hy of thoughtful consideration. There can be 
ho doubt, for instance, that the results of M. Gustav 
Hirn*d experiments on* the resistance to motion of air at 
different temperatures are gravely embarrassing to the 
kinetic theory of gases. The resistance ouj^kl to vary 
as the square root of the absolute temperature; it con¬ 
tinues, nevertheless, practically unchanged at all temper¬ 
atures, so long as the density remains the same {CompUs 
Rendus^ t. xciv. p. 379). 

Our authoT^s strictures, however, although couched in 
terms of praiseworthy moderation and fairness, are some¬ 
what too indiscriminate. His respect for thoroughgoing 
scientific work is evident and unfeigned; but it is almost im¬ 
possible to take up the position of a sceptic with¬ 

out at times incurring the reproach of pen^ersity. We are 
totally unable to sec the force of his reasons (or preferring 
the obscure notion of a threefold spectrum containing 
chemical rays specifically distinct from thermal, and 
thermal from luminous, to the simple and intelligible view 
which substitutes for intangible differences of quality in 
radiations, measurable differences of wave-length. Nor 
can we believe that he would, on mature consideration, 
attempt to maintain the opinion that the planetary move¬ 
ments would remain unaffected by the progressive trans¬ 
mission of gravity. It is demonstrable that a species of 
aberration would thence ensue involving accelerative 
effects the insensibility of which so far proves (as Laplace 
has shown) that gravitative influence travels at hast fifty 
-milfion rimes faster than light. We owe the remark to 
Mr. William B, Taylor {Smithsonian Report^ 1876, p. 212), 
that if one minute were spent on the journey from the 
sun to the earth, the consequent slight obliquity of trac¬ 
tion, represented by an angle of 2''4, would produce a 
shortening of the year perceptible while the sun was 
finishing a single round of the Signs. 

Prof. Zanon appears to have bestowed much intelligent 
study on spectroscopic science. He carefully examines 
Mr, Lockyer's discovery of the independent behaviour 
of iron lines (amongst others) in spots and prominences, 
and though rejecting the inference of dissociation, he 
admits riie necessity of assuming an ad libitum number 
of allotropic forms of the substance in question in order 
to explain anomalous appearances, He ptiblished more¬ 
over in 1880 a detailed analysis of Mr. Lockycr’s “Studies 
in Spectrum Analysis," deriving therefrom confirmation 
in many particulars of his own views as to the nature of 
matter. Whatever we may think of these, there can be 
no doubt that our hope of penetrating the mysteries of 
moIeculaT constitution must in future rest on the dis¬ 
closures of the spectroscope. We do not in the least 
believe that these point tou^ards the conclusion depre¬ 
cated by Prof Zanon of a fundamental unity of substance* 
On contrary, Mr, Lockyeris striking observations 
indicate (if we may be allowed the expression) divergent, 
rather than convergent, simplifications. 

It U perhaps mevitablc in a work of the character pf 
that ntrir under consideration that the value to science 
of^wortdng ft^^ be taken little account 

dt. Vet the ikory of man^i progressive of 




A MANUAL OF MECHANICS 
A Manual of Mechamesi an Elementary 
designed for Students of Applied Mechamcs^ By 
T. M. Goodeve, M.A, (London: Longmans, i8$6.) 

T his Ihtle work U evidently meant for readers whose 
knowledge of mathematics is smalJ. The amount 
of mathematical knowledge supposed may, perhaps, be 
l>cst inferred from an example quoted from the book 
itself. In p. 32 we have the problw to find Ihe resultant 
of two cqtud rectangular forces, P, If ^ the retaUant^ 

R =j: PU2, “ Now V2 ■■ \ff. “Vis 

V2 — " verv nearly. Whence /? *5 ^ Pf When the 
5 ^ 5 

angle between the lines of action of the forces is 
R should be equal to P ; but it ia proved in p^ ti^ be 
equal toP V3,by an unaccountable error in the applibM^Mi 
of an elementary formula. However, V3"* is fcmn 4 by 

the same process as before. Thus V3 • Vf- “ 

very nearly, 

Now what naturally strikes one about b^Jnners 
have to be spoon-fed in this fashion is that it wouldi^ 
very much better to spend sometime intoachit^ 
trigonometry and algebra, than to push diem 
dynamics with the very slender knowledge of 
and geometry which they possess. In our sytolPh 
national education there is far too much effort 
in bringing branches of dynamics and physic^ 
the level of the ignorant, and too 
up to the standard of mathemaricat aiiAmmeht 
for a really intelligent knowlii^ge of these ^ 

result of this system is that nearly all oor ^ 

scientific books are very sqrappy in ohatii ^ ^ 

to their readers ebnee^ohs idmy < 

realise, and whkh 
mind as mere defii^tioru 
In ekinemaiy 

insist, above all thltsfs^ ^ 






«riprii»cfc^;*o t 3 wit if ^e further 
le'aiiCyDot' be 

^ -e&led ;rby ^eitmeotts ddAaitkm ideas 
oMeet. 

u% when it fus been subjected to a 
&irlx eati^ the conditions of an 
^efe^ieittbk^ is at once strictly scientific 

Hch iti praeticatl applications. 

is^aswas to 

be very food. The portions dealing with 

morphism aitt well enlted to ilhistnite the scientific 
he found very useful 

^e ribdi ^rtmfioe ourselves to pointing out sonie of the 
btomiSbet ^ich diffigurc the theoretical portion. 

I. "When the tendency which force exerts to move 
a body Is counteracted, so that the body remains at rest, 
the ^ce is commonly called a pressure.^' It may be 
safely said that no such limited use is ordinanly made of 
the term pt^tsurt* 

P, 3. The statement that two lumps of sugar placed in 
contact on a table do not adhere, because “ the attraction 
emanates from their centres, which may be an inch 
apart,” is not altogether conducive to sound notions. 

In p. 19 we have the usual definition of the measure of 
a vattalde velocity, vis. “ the space which would be de¬ 
scribed in a unit of time if the body retained throughout 
that unit the velocity which it has at die instant con- 


cowetJy defined as ftjroe-] rate of doing work ; but the 
language immediately following loosens this idea. Thus, 
"the number 53,000 foot-pounds is the unit of home- 
power.” There is tautology in the expression " Watt 
estimated that the sustained woHc of a horse continued 
for one minute would raise 33 000 lbs. through one foot in 
one minute.” Again, the term power is used in p. 94 to 
designate a force applied to a machine 

In p. 73 the principle of work as applied to equilibriunni 
is thus enunciated: " If a system of bddies be at rest 
under the action of any forces, and be moved a very little, 
no work will be done.” It may well be doubted whediar 
this enunciation is explicit enough to give a useful idea 
of the great statical principle. Indeed, tlie cases selected 
for illustration bear out in no way the proviso that the 
bodies must “ be moved a very little.” 

Passing on to p. 9S, we find acceleration of velocity 
discussed, and we have the formal definition; " the unit 
of acceleration adds a velocity of i foot in i second,” 
which, as the words stand, has absolutely no meaning. 
The beginner ought to be taught that acceleration has a 
double reference to time, and it should never for a moment 
be spoken of otherwise than as ‘/feet per second per 
second,” or "miles per hour per minute,” or by some 
other equivalent phrase. In p. 102, g is spoken of as 
32'2 feet per second. 

Finally, in p. 113 the beginner is introditced to the 


sidered.” When will people find out that this definition 
really defines nothing ? It is truly Gladstonian in its 
elusrveness. Of course we find exactly the same 
“definition” of variable angular velocity (p. 62), variable 
acederation (p, 99), and variable pressure (p. 176). 

In p. 36 we have a most confusing exposition of New- 
torfs Second Law. What, for instance, is the beginner to 
underatand by this ?—" Since we are dealing with a body 
in motion. It is clear that we may consider (i) the weight 
of the body to be constant, and its velocity to vary ; (2) 
the weight 0/ the body to vary, and its velocity to remain 
constant” The discussion of this law seems to show 
that its Object is entirely misconceived by the author. 
For, while ihe law aims at giving a complete measure of 
form^ thb author merely iieduees from it (by reasoning in a 
cirde) ft definition of momentum, his discussion ending 
with the words, " Hence, quantity of motion » (mass) 
(velocity).'^ 

Again, in alt, “the explosive force of powder in a 
gun ie and the momentum generated in the pro- 

jcctflbis This is plainly open to the objection I 

of equating: wee to mameiitum-"a most mischievous I 

' I 

in p, 48 die full meaning of the centre af parallel forces 
ts by no Ittcans brought out, and the rule for finding its 
fikmnoe from a given line ia incorrect; “ Multiply each 
distance from a given line,” 
i^lO ought to be enunciated with reference to a 
%Umy and instead of the tmtnojming 
Wifi of a loto torn the friane ” we ahonld s^y 

6f; ipiflicatlpn firom the phuie.” 
to S«yf,asinp*6i^that "it is the 
Clreehi''letter 
htfit of gngtklar vedod^y;'^ 

' ; In Ite rnmpt die 


discussion of a compound pendulum formed by a straight 
uniform bar. Its lime of oscillation depends on a radius 
of gyration. What idea is our beginner likely to liave of 
this ? The definition of X’, the radius of gyration of the 
bar/I/? about an axis through its centre of gravity, G 
(p. 114), is quite erroneous—" let >{r* be the sum of the 
squares of the distances of each particle of AB from the 
point t 7 .” This sum is, of course, infinite. What is 
meant by the mean square of distance from G, But 
dearly such a question is wholly unsuited to beginners. 

The book concludes with a large collection of examples, 
taken from the Science Examinations, which will he 
useful to students. George M. MiNcnm 


OUR BOOK SHELF 

M^moire sur les Volumes moUculaires rles LiquideSy avec 
un Avant-propos. By Hermann Kopp. Pp. 47. 
(Heidelberg : C. Winter, 1886,} 

This is a brochure one-third of which is devoted to an 
“ avant-propos” e^mlaining why the paper does not appear 
m ^Annales de Chimie ct Physique^ and making Certain 
statements relating to M. Bcrthelot's recent work, “ Les 
Origincs de rAlchimie.” The remaining part contains a 
discussion of a paper on molecular volumes of liquids 
which appeared in the AnnaUs. In 1869 Prof. Kopp 
published, in succession to his “Geschichte derChemie,” 
a volume of “ Beitr^e ” to the history, explaining more 
fully the principal eptvchs in chemical history, more espe¬ 
cially in relation to alchemy. In 1885 M. Berthelot pub¬ 
lished his work, .which had occuped more or less of his 
attention since 1869. Its general diameter is very similar 
to the “ Beitrhge,” tboai^ much kes complotoc, and Kopp 
comdains that fio retoasoe whatever ismafie to his book- 
BertWlot, in states that he was unaware of the 
eaisteivcevof yet he qootes rsfeimces :to 

mttkn in whidi ifhia ” (as he cdlls it) is rawssttc#^ 

: inentiohed. % very gmve^e, wfien w 
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abstract of my 
Selection,*' the 


Q^eS, ^Tiid whenive consider the position which Prof. 
iCpg^ltolds as an historian of cheiniSitry, a position Which 
due r^ard should be paid to hrs writings, 
the more itndiediatc object of the pamphlet is, how- 
fevefi to reply to the strictures of MM. Bartoli and 
Stracciati on the law of molecular .volumes. These ^ntlc- 
men have criticised somewhat severely Kopp’s work in this 
department without taking into consideration the obstacles 
which, at the time it was carried out (1855) stood in the 
way of accurate and definite investigation. Singularly 
enough, they do not escape the same charge, having them¬ 
selves in some cases made use of materials of an insuffi¬ 
cient degree of purity. It is likewise pointed out that 
they are labouring under a complete misapprehension of 
the views held by Kopp and the significance of his deduc¬ 
tions, nor do they seem to have appreciated the difficulties 
that surround the establishment of a physical law” of 
general application. G. H, B. 

LETTERS TO THE EDITOR 

[T^ Editor does not hold himself responsible for opinions ex* 
pressed by his correspondents. Neither can he undertake to 
returnt or to correspond with the writers of rejected manu^ 
scripts. No notice is taken of anonymous communications. 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure of$ his space is so great 
that it is impossible othcrioise to insure the appearance even 
of communications containing interesting and novel facts."] 

Organic Evolution 

AixUUINu to the first instalment of your 
recently published paper on “Physiological 
Duke of Argyll remarks :— 

“ I rejoice that the author has at last discovered that ‘ natural 
selection has been made to pose as a theory of the origin of 
^dcs, whereas in point of fact it is nothing of the kind.’ 
This has been my contention for many years’"(N a'i u re, vol. 
xx*iv. p. 335 ). 

These words seem to imply that my views with regard to 
natnral selection have now undergone an Important change, and 
otie which brings them into conformity with those that have for 
many years been contended for by the Duke. It therefore seems 
desirable to stale that such is not the case ; and as I can only 
attribute the misunderstanding of so able and friendly a reader to 
some ambiguity in the condensed abstract of my paper to which 
he refers, I mav invite him to consult the paper itself, where the 
matter to which he alludes is more fully explained. He will 
there find that my views upon the subject of natural selection are 
the same now as they have been during the last fifteen years ; 
that in all essential respects they still coincide with those that 
were held by Mr. Darwin; and that my “additional suggestion 
on the origin of species, although quite independent 01 natural 
selection, js in no way opposed to natural selection,” but is to 
be regarded as indicating “ a factor supplementary to natural 
selection.” 

The state of matters, then, is simply this, Mr. Darwin him¬ 
self has freely acknowledged that his theory of natural selection 
is not in itself a sufficient explanation of the origin of species. 
He therefore supplemented the natural causes which are together 
comprised under this term ^ by sundry other causes of a similarly 

< In common with many other crlticn of Mr. Darwin'n workj the Duke of 
Argyll has alway9 contended that the theory of natural selection is 'Hunda- 
nualally erroneovis" in that it assumes vwnadoos to ariiie by Accident/* and 
merely gn>ui» under one form of word*, highly charged with metaphor, an 
immemw variety ofeauses. some purely mental, some rnirely vital, and others 
Vutely ph^icai or mechanical.*’ This, however, is no valid criticism of the 
ihOory, which for the Arse time did comprise under one general point of view alt 
th« QBusea which together go to produce the results. In the opintonof the 
Djbike, the weakest element of the theory consists in its inal:ality to explain 
th« CAU«es t»f those variations on the occurrence of which the theory depends 
^ r//.. p. 336). But it is clearly no valid objection lo a theory 


_i explains one set of cause* that it Is unable to explain another and 

' tdtarlor aet. So Jong ns variations of all kinds are known to be matters of 
fhOt, they are avniUm for the theory of natural selection, oven though the 
w phyaiological causes of variafian should never be discovered. 
And lor all she purponas of this theory U makes no dUfe^nce whether the 
vaiMoiU wfeich am aeon to Uke piece in all directions, with emd rotthant 
mpect we spoken nf as ** accidental" or a« due M hidden causes. 

AH that tb^a^lMory has to do ia to take the principle of pmmlscuotts varia 
lion Jtt dll diradtkmi a« a datum supplied by ohservatibni and Iriiin this fhet 
CQ show koiv the teher priariples of heredity, strnggl^ and Mrrival are 



Mad. . 

dUUK, 

^XjfkMure to uniforth Tiitil 

causes Moritz Wa^juer added i^eiHiinadQt ' 
seuce of mtercroBsm^f wbh paietd fogi^ 
added physiological selectidxi. : Nhw, (;hd, 

Dafwm's followers have With hwn 

theory of natural selection m not in itself as 

of the origin of species. But many of these fed .... 

f^rom Mr. Darwin, and also xliffer among 
proportional part which the principle ,.01 natUTol 
lie considered as having played in the evolution, of 
Darwin thought that in this respect natural 

important part than any other principle (thmMe.n W hiiid 
to see how in this respect any of “ the suocesspM of , 

can possibly “ have run quite wild from the tea4d% 
master”], while in the opmion of many of hU fidtewSts 
principle should be regarded as of a value subofdifMild^ td m 
others. Of all the writers who have tiricen the lattei yieWi Uie 
most dear-headed, as well as the earliest and most peiststesit ^ 
Mr. Herbert Spencer. He more than any other'author has 
been instant, both in season and out of season, in resoons 
for the scepticism that is in him. I confess, therO^^ to ;llot 
understanding the Duke of Argyll when he says that in tH^ two 
articles recently published by Mr. Si>encer “ WO have for the 
first time an avowed and definite dedaration against some of 
the leading ideas on which the Mechanical Philosophy depends.!' 
So far as I can sec, these two articles convey Ijttie more than 
a reiteration of the characteristically Spencerian .view that, in 
the course of organic evolution the processes pf <^ircct equiji^ 
bralion” have been of more importance than thoaO of “ indirect 
equilibiation.” By the first of these terms Mr. Spencer means 
use, disuse, and all other causes tending directly to the produce 
tion of adaptive structures, while by the second he means natural 
selection. Now, from the time when Mr. Darwin first pubUshod 
his “ Origin of Species” the main point of difference between 
his views and those of Mr. Spencer has uniformly consisted 
in the estimates which they have formed of the relative 
importance of these two kinds of equilibration. Stiroly, 
therefore, this cannot be the respect in which it is said 
that Mr. Spencer has “now for the first time opened hts 
eyes and hi« mouth.” Yet, if not, I do not understand the 
allusion. The Duke seems to imagine that, i.a some way or 
another, Mr. Silencer has taken a new and important “point of 
departure” in the course of his speculative tnlnking, and one 
which is “ fatal to the adequacy of the Mechanical Philosophy 
as any explanation of organic evolution. ” It u ould be a matter 
of great interest to me—and I am sure to many others who have 
read the articles in question—to be told in what resect Mr. 
Spencer has committed himself to 1 o great a change of doctrine 
and il would certainly be a matter of profound astooishqmnt *0 
all poluiionists if Mr. Spencer can be shown to have $0 mmdi 
as insinuated that his “direct equilibration” dUfera from Mr. 
Darwin’s nttural selection in not oelonging to the system of 
called Mechanical Pbilovophy—or that those factors of olgnttk 
evolution on which he has mainly relied differ from those,00 
which Mr. Darwin has mainly relied in lending birtlcf coiiiSte&' 
ance to the Supernatural Philosophy of Design. 

My own attitude with regard to all these qaestlons if periiSfsly 
plain and simple. In common with Darwin, Spencer, end w 
great majority of evolutionists, I believe that in the origin mii 4 
development of adaptations-*whether structural of 
two sets of strictly natural causes have been nt work a |i) 


with Mr. Darwin in thinking that of these two eets 
“ indirec’Iy equilibrating ” have been of more importance ilfMi 
the “directly equilibrating”: but I differ from other evtdh* 
tionUis, both of the Darwinian and Spencerian ^chtfoJdf In 
expressly drawing a marked distinction between t^uses of elihtff 
kind which have been operative in the evedutiqn 
and those which have been operative in the evolution of 
and, lastly, I claim to have ihown that when once tlhlji 
is recognised, the theory of naturkl selection W ^ 
properly speaking, a theory of the origin of t hi* f* 

thus lileraled from pll the difficulties with wh£^ ItI 
been entangled on account of its having been , 

as such ; and that it U tbeioffire plaOod in n 
competent to eetset the variedeae which hwben lb |w' 









''tev«r oticupiad bef^e. .l^«T»'the»^ 

4f toy ciltifc'iit to dop<tte 
tiittcny of thtt fl^neaU of tdaptf^e sinictares 
m t’livo o^piOioly aqo|^ to forttty t$at thtoiy as a 

OT those phtnomfena. Whether or 
si^ FtlfM^ h^ X moot leave others to judge, i^ttr 

/Af h 44 my ofiginal fiut, 
bO im ilfedt the ambiguity of that paper tnuet indeed be 
If k leads any ooe to suppose that my argument 
k Offsite of what it U intended to be. 

ItoM-shiie, August i6 Georgs J. Romanes 


llfttorology and CoUiezy Exploaiona 

Tns^ea^strdplie at Woodend Colliery on Friday last again 
dittcta alt^tlon to the cono^tion generally believed to exist 
betvraea explosions of 6re-damp and atmospheric changes. The 
real paptre of connection is but little, if at all, understood. 
From titnd to Chne observations have been taken with the view 
of throwing some light on the Subject, but as the ol>servations in 
ona mine were discussed without reference to what may have 
beeU occurring in other districts, the results have not added 
much to our knowledge. Meteorology, however, is now siiflfi- 
dently advanced to permit the adoption of another and more 
satisfactory method of dealing with the question. 

The idea so long prevalent that certain fixed points on the 
barnm^ric scale indicated certain kinds of weather has now 
been discarded, the examination of synchronous weather charts 
showing conclusively that the weather changes are not so much 
dependent upon the height of the barometer at any one place as 
upon the rdations existing between readings over a tract of 
country ; the direction in which the highest and lowest readings 
lie, and the difference of pressure (the barometric gradient) 
between neighbouring places—these form the basis of our modern 
weather knowledge. Nothing of this kind has hitherto been 
attempted when dealing with observations from collieries. If 
the presence of gas in mines is in any way regulated by changes 
of atmospheric pressure, it would be well to see if, like the 
weather, h U distributed in areas, and whether in these areas 
again some localities would have more g.is than others, de¬ 
pendent more upon the distribution of pressure than upon local 
readings* With the object of discovering some law or laws 
governing the presence of ^s, I appeal to colliery officiah in 
cvMjr coal-field in Great Britain and Ireland to supply me with 
the low observatioua detailed below for a period of four months 
—‘from September i to lleccmbcr 31, the best part of the 
year for such work* 

The Meteorological Office Weather Charts issued daily (.Sun¬ 
days Included) at 8 a.m. and 6 p.m. show the distribution of 
pressure, winds, temperature, and weather. 'Po these I propose 
addblg the information supplied from mines a/ ^0urs. 
Tkos^ who cannot arrange for two observations daily, to give 
preference to the morning set. The gas observation being the 
mmft important, I would be glad if precise information can be 
given. Absolute uniformity cannot be expected, but I would 
suggest that, where possible, n disused gallery favourable to the 
olivet in view should be ussd, one where the changes in the 
quanUty of gas can be stated in yards or feet, thus turning the 
gsBaty Into a gis barometer somewhat rimilar to the one at 
Seaham CoUi^ after the explosion of a few years ago. Those 
whoThkre not the facilities for such measurements can still give 
▼almdtila data if they do no more than note the increase or 
decbmne of gas as **slight/’ “moderate," or “great." The 
specimen of the form for recording the observations 

I^rm for l^tcording Observations 
... Colliery, near... 


jllNwpw', 


Top of shaft, In uadorground working*, 

ftot ..yards from shaft 

*s* 4 «ts 1 ^...«f«atbdowplt 4 Mink 

-—--- g^tciy, Rftinark's 

dlyofar 
,, ^ ptusing 




has oolnmns for the air-tSttpeiatnre in the shade at the pit-lMdik, 
and the weather; while undeiground, in addition to the gas- 
record, the reading of a barometer and thermometer, and quan¬ 
tity of air passing at a fixed point some distance in the workings ; 
also, remarks on the variations of the gas and ventilation at 
other than the regular hours. A sheet of close-ruled foolscap, 
arranged as indicated, will contain the data for one month, antk 
as soon os filled up, should be forwarded to me at the Meteoro** 
bgical Office, London, S.W. On the back of the first return 
particulars are require<l of the geographical position of the 
mine, the name and address of the manager, whether the baro¬ 
meter is a mercurial or an aneroid, together with the readings 
of the same at the pit-bank at 8 a.m. daily for a week before 
taking it underground, and describing the i^lan adopted in 
measuring the gas. It must be understood tnat I am under¬ 
taking the discussion as my own work, for which the Meteoro- 
logical Council is not responsible. liY. HariueS 

August 16 

Railway Weather Signals 

With reference to the notice given in Nature, vol. xxxiv, 
P* 347 > the ingenious plan adopted by the Norwegian Meteoro¬ 
logical Institute for disseminating its weather reports, it may not 
he known to all of your readers that a similar system of aignds 
has been in use for some time on the railroads in Ohio, Penn¬ 
sylvania, and Canada. The day signals there consist of sheet- 
iron disks about three feet in diameter, and are displayed on the 
side of baggage-cars. The signals arc shaped like the sun, a 
crescent, or a star, and differ in colour, being red or blue. The 
red colour refers to the temperature, and the blue to the state of 
the weather, as rainfall or snow. This system of signals was 
first brought into practical operation by Prof. T. C. Mendenhall, 
Chief of the Ohio Meteorological Bureau. 

A system of night-signals for railways is also under trial in 
Pennsylvania: they are in the form of rockets or an exploding 
cartriage, which, when fired, may be seen from six to ten 
miles. Chas. HardiNG 

August 17 

Tortiaria and Actinotrocha of the British Coasts 

Three species of Balanoglossus are known to occur on the 
shores of Norih-West Europe. was taken 

by Willemtics Snhm at Uelleback, in the Sound, that is, on the 
coast of Zealand (Zat. f, ?wVr. /.09I. vol. xxi, iSyi); Balano- 
glossus sahftoncuu Giard, and It. rebinii occur, according to Mr. 
Bateson’s last jiaper in the Quarterly Journal of Aftcroscopical 
.Science, at Concarncau, in Kinist^rc, and 1 believe aUo at the 
Channel Islands. But no Balarioglossus has yet been found on the 
shores of Britain. It will thcreLre be of some interest to British 
naturalists to learn that in August 1S84 I obtained in the tow- 
nct a larva which seemed to possess the distinctive characters of 
Tornaria. 1 had not leisure at the time to study the specimen 
with much attention, but I made n hurried sketch of it, which 
shows the presence of two parallel longitudinal band.s of cilia 
anteriorly, and a single transverse band posteriorly. At the 
posterior end is a conical protuberance resembling the adhesive 
organ described by Bateson in his creeping larva, 7 he position 
of the mouth was not ascertained, but was probably between the 
two anterior Iwinds of cilia. The water vessel and tuft of cilia 
at the apex of the prseoral lobe were not observed. This larva 
may not have been Tornaria, but I think it really was that form ; 
and naturaliais who are spending an autumn holiday at the sea¬ 
side would probably, if they undertook the search, succeed in 
finding Balanoglossus in the li'toral sands, and its larva? In the 
hhorc waters. 

Phorenis is also at present, I l>cHeve, excluded from the British 
littoral fauna, but is certainly present on our shores, though 
no adult specimens have been taken. I took large numbers of 
Actinotrocha in the tow-net, dose to the shore, In September 
1883, a little to the north of the mouth of the Cromarty Firth. 
If 1 am mistaken in supposing that adult Phorents and Halanp- 
giossus have never been found on the coast of Britain, I shall be 
glad to be correct^. J. T. CirNNiNcUAM 

Mock Suns 

As I obserire omSalldo from my letter on the pathelm or 
m<mk «tjru of 313) of tha diagram whioh wo* 








phenomena, may I ask you tp allow 
'/ ii, Mils' of' «pK^‘'for' the 'faHowlng; <:— 

^ ^ vl^ naat 1M wia« eurrounded at a ^ort distance by 4 halo or 
^ 4 *Mow ebrdv'Of great beauty, with a mock sun of the skme 
a(pp«centin«gaitd4i% and hrtgmtiees on the right and left; and 
sans above and below the nng: alt of them 
peing aliglWly c^>alaace^ From the two perfected auna pro- 
peeui^cbnea of imenae light, about 3 diametem of the aun in 
length; and with their ypices pointing east and west. These 
were rather more opalescent than the mock suns from which they 
seemed to origknate. A second rainbow ting at a considerable 
cliaiaoce outside of these extended to the zenith. The period of 
greatest beauty and brightness, when they were as rich in colour¬ 
ing as a real rainbow, tasted about 5 minutes. I was able to 
watch the whole of the phenomena from a little after 4 to nearly 
6 o'clock. Robert H. F. Rippom 

Jasper Road, Upper Noi'w'ood 

PHYSIOLOGICAL SELECTION: AN ADDT 
TJONAL SUGGESTION ON THE ORIGIN OF 
SPECIES ^ 

in. 

j^RGUMENT from tiu Prevrniion of Intercrossing .— 
This argument is the same from wliatever cause the 
^prevention of intercrossing may arise. Where intercrossing 
IS prevented by geographtcal barriersor by migration, it is 
more easy to prove the evolution of new species as a con¬ 
sequence than it is when intercrossing is prevented by 
physiological barriers ; for in the latter case the older 
and the newer forms will probably continue to occupy the 
same area, and then there will be no independent evidence 
10 show that the severance between them was due to 
the prevention of intercrossing. Nevertheless, all the 
evidence I have of the large part that geographical 
barriers Have played in the evolution of species by pre¬ 
venting intercrossing with parent forms goes to show the 
probame importance of physiological barriers when acting I 
in the same way. Hence it will be better to post|wne this ■ 
line of argument in favour of physiological selection until 
the appearance of my next paper, where I shall hope to 
show, from evidence furnished by the geographical distri¬ 
bution of species, how predominant a part the prevention 
of intercrossing has played in the evolution of sp^ies. 
Here, therefore, I will merely remark that wherever inter¬ 
crossing with parent forms is prevented, in the proportion 
that it is prevented a better opportunity is given to 
natural selection for seizing upon any beneficial varia¬ 
tions that may happen to arise. On this account physio¬ 
logical selection probably lends important aid to natural 
selection, thus becoming indirectly instrumental in the 
evolution of useful as well as of usdess structures. 

There is also another respect in which these two kinds 
of selection probably co-operate. For Mr. Darwin shows 
that “ it would be clearly advantageous to two varieties, 
or incipient species, if they could be kept from blending, 
on the same principle that, when man is selecting at the 
same time two varieties, it is necessary that he should 
keep them separate.'* But he proceeds to show that this 
advantage cannot be conferred by natural selection, and 
hence that the sterility which is so generally character¬ 
istic of species cannot be attributed to this agency* We 
have, however, just seen that this sterility is in all likeU- 
“ihood due to physiological selection ; and therefore, if it 
Mtn^ as Mr. Darwin thought, that it would profit an 
incipient species if it were rendered in some slignt di^ree 
isinrftle with Its parent form/' physiological selection and 
natural selection may mutually assist one another. For, 
adthbugh the benefit of this sterility could not have been 
inftWIy conferred by natural selection, yet when it once 
arista ifirom an independent variation in the reproductive 
aystem, there is no reason why it should not forthwith be 
favoured by natural selection, just as is the case with 
advantageous variations in gener^. 

* Abrtrtiat af * ^aaertwd Woia th« lioom Society an Way 6, by 
GaMi* CoiMuiued fiata p. 
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' the^ 'ar^the ort^ ' 

Mr> Darwin. , 

In which natuial aeteMi 
broi^ht about Had k 

this result was probably AO£hiin^ii)KWilM 
eapression of a partkutar kind of vadattim 
the reproductive system, I camiot dotthc tlMIM 
have felt the theory of natural aekctioh td M 
relieved of one of its greatest disabilitLe& i 

Argument from tAe Inutility of Spoc^o 
After what has already been said on this sufmeot^ 1 WiH 
here only deal with one question, namely^ it thftt 

apparently useless structures occur In such-pebfbvkMa 
among species, in much less profusion M 

scarcely at all among fatniUes, orders, and ft 

may be answered that the i^ints whMm spetMd^fM 
from species are usually points of snudler detidf thsin 
those which distinguish genera, families^ &c., hud 
may well actually be as a rule less useftil, ahhoiifh siiU 
not absolutely useless : natural selection, it msiy hrg^d, 
is better able than is the naturalist to diaga^ise utOi^. 
But here again we have a most unwarranted appeal to the 
argument from ignorance ; whereas, according to nay view, 
it is quite intelligible that when a varietal form is differ'* 
entiated from its parent form by the bar of sterility, isolit-’ 
tion, or migration, any little meaningless pecivlkTttiea of 
structure (or of instinct should at first be hHowed to 
arise, but should eventually be eliminated as so much 
surplusage in the struggle for existence, by economy of 
growth, or even by independent variation when undirected 
by natural selection. A greater or less time would in 
different cases be required to effect this reduction, and 
thus we can understand why they are sometimes allowed 
to persist into genera, but rarely into familje& 

Again, if apparently useless specific characten (whether 
these be new structures or modificationa of oAd ones, 
slight changes in form, colour, and so forth) are tluis 
regarded as really usel^s, we should expect that th^y 
ought to be of a kind which do not impiose mucb.ffiiyBio-^ 
logical tax upon the organism, since otherwise natural 
selection would not have allowed them tO become so 
much as specific characters. Well, I have applied this 
test, and find it is a most general rule that SfMiddc 
characters the utility of which cannot be perceivra art 
such as do not impose any considerable demand fbl: 
nourishment: either on account of theit amaU ^Ite at 
of their organic.aUy inexpensive material, th^ do not 
pose much tax upon the organism. Now it h ObviOOa^ 
that there can be no connection between Utility «» 
guised and smallness of size or inexpeniMVeneat 0# 
material; while it is no less obviotis dial tbeto Is a dbstf 
connection between these things and a real InatHity, 

Lastly, our domesticated varieties loccasioaadly 
well-marked and more or less constant characters Of k 
useless kind. Here there can scarcely Ik ftoy qu^ibh 
about the genuineness of the inutility, aeeihg. IbafM, 
characters have arisen only under dmest^lxoib ^ ^ 
the absence of any struggle for ewsten^ 
structures are sometimes of the most curious apd commit 
morphology—even more so than innuttteratbfe t^paren^y 
useless structures in the case of natural species/ 
Argument from Divergence of 
of the origin of species m the way of descent habit , 
prepared with an answer to the questibrr> Why 
species multipUedf Why have they not 
transmuted in linear series instead of 
branches? This question Mr* Darwin hehfct 

’ Kur instaneefl of wieless iiwUnctg tea Mr, pcii^laMBOua^ii^ 

published in mijr ** Meatiil Kvololian fp Aatorali.** .It b, 

. present connecciQD thiit, j4it Uka v»t\m smictiWWf *4 W’ 

1 dasse’^ ^ iM feaoia: u«y«r 

J’ ioauncfrdf ehU.MS *^Va»Udoa of 

^mcBticaiioii/'vol. i. IW* 7 ^- 7 ?. ■ \ 



' 'tiim HMffltfti^ 

stnito 
''tHey be 

. qb 'diversified 

& iMttef/eiid no be enabled to 

* Abd he pwteeda to illustrate this 
of a dtaiprtm^ ehcmittg the hypo- 
dlyei^^ character undergone by dte de- 
of etreh e^des; Thus, he attributes divergence 
eatdbttiveily to the influence of natural selec- 

to me unassailable in all 
ta^ one parttcdaT; but this is a most important parti> 
ctiblPt'; Ibe au^gument wholly ignores the effect of inter- 
Ctq^ibgwith parent forms. Granting to the argument 
that ifiteraoBUing with parent forms is prohibit^, and 
nothing can be more satiaI»ctor5% The argument, how- 
qyer> vets out with shovnng that it is in limited areas, or 
in areas ^eady overstocked with the specific forms in 
queVdcn, lhat the advantages to be derived from diversi- 
ncaticm win be most pronounced. Or, in Mr. Darwin’s 
words, it is where they “ jostle each other most closely” 
that natural selection will set a premium imon any 
members of the species which may depart from the 
common type. Now, inasmuch as this jostling or over¬ 
crowding of individuals is a needful condition to the 
agency of natural selection in the way of divcrsifj'ing 
character, must we not feel that the general difficulty ! 
from intercrossing previously considered is here pre¬ 
sented in a special and aggravated form ? At all events. 

1 know that, after having duly and impartially considered 
the matter, to me k does appear that, unless the swamping 
efl^ts of intercrossing with the parent form on an over¬ 
crowded area is in some way prevented to begin with, 
natural selection could never have any material supplied by 
which to ^ On with. Let it be observed that I regard 
Mr. Darwin’s argument as perfectly sound where it treats 
of the divergence of speaes from one another—of the 
me of genera, families, &c.; for then physiological barriers 
arc present to prevent intercrossing. But in applying 
the at^tient to explain the divergence of in/fMfiimis 
Into it seems to me that here, more than any¬ 

where else, he has lost sight of the formidable difficulty in 
question. For in this particular case so formidable docs 
me difficulty seem to me, that I cannot believe natural 
sefectioii ajone could produce any divergence of character 
so k)ng at all the individuals on an overcrowded area 
occupy that area together. Yet if any of them quit that 
area« and so escape from the unifyi-ng influence of free 
iatererpesing, these individuals also escape from the con¬ 
ditions whidi Mr. Darwin names as those that are needed 
W natuml selection in order to produce divergence. 
Ilherefore it appears to me that, under the circumstances 
supposed, natUTal selocticm alone could not produce 
dive^pence ; the most it could do would be to change the 
whole specific type in some one direction (the needful 
m that one direction being caus^ by some 
gehdrhlcfaa^ of food, climate, habk, &c, affecting a 
number of indmdnals simultaneously), and thus induce 
trahsmiftqticm of ^^ies in a linear series—each succeed¬ 
ing member tHf which might supplant its parent form. 

in prder to seciinrc diversity, mnltipMcation, of rami¬ 
fication of apeoes, it appears to me obvious that the 
pritfqnfy pohmtioii lequired is that of preventing intcr- 
antfa parent forms at the ortein of each branch— 
whether the prevention be from the first absolnte, or only 
. Anq, afe alt that has been ppevicmsly said, it is 
fo phowtJiat the principles of phyaiolo^cal 
«dty pritidplce which are here 
1!be principles which are folly 
Ftwepeefos, as they 
the foot mTammeation ; 

ramifi- 


catkm. aft often as It has occurreiih can only have been 
permitted ta occur by the absence of intercroqskig with 
patpnt forms. But a^n from geographical barriers 
^Which| according to Mr. Darwin’s argument, would be 
inimiou to the divergence of diameter by natural selec¬ 
tion), the ramification can only take place as a oense- 
quenoe of physiological selection, or as a consequence of 
sonw change in the reproductive system which prevents 
intercrossing with unchanged (or differently changed) 
compatriots. But when once this condition is supplied by 
physiological selection, I have no doubt that divergence 
of character may then be promoted by natural selection, 
in the way that is explained by Mr. Darwin. 

From which it will be seen that the theory of physiological 
selection has this advantage over the theory of natural selec¬ 
tion in the way of explaining what Mr. Darwin calls diversi¬ 
fication of character, or what I have called the ramification 
of species. This diversification or ramification has re^- 
ence chiefly to the secondary specific distinctions, which, 
as we have seen, the theory of natural selection supposes 
to be the first changes that occur, and, by their occur¬ 
rence, to induce the primary distinction of steriHty. My 
theory, on the other hand, inverts this order, and supposes 
the primary distinction to be likewise (in most cases) the 
primordial distinction. Now, the advantages thus gained 
are twofold. In the first place, as just shown, we are able 
to release the principle of natural selection from What 
appears to me the otherwise hopeless difficulty of effect¬ 
ing diversification of character on an overcrowded area 
with nothing to prevent free intercrossing. And, in the 
next place, as we can now see, we are able to find an 
additional reason for the diversification of character, over 
and above the one that is relied upon by Mr. Darwin. 
For, by regarding the primary dislinction of sterility as 
likewise the primordial distinction, we are able to apply 
to an incipient variety, inhabiting even an overcrowded 
area, the same principles which are known to lead to 
diversification by geographical barriers or by migration, 
as previously explained. In other words, if once we 
regard the primary distinction of sterility as also the 
initial distinction, instead of the incidental result of 
secondary distinctions, Mr. Darwin’s argument touching 
the causes of diversification is not merely saved : it is 
notably extended by the addition of an independent prin¬ 
ciple, which, as we know from other evidence, is a principle 
of high importance in this respect. 

Arj^ufnent from Geographical Distribution. —The body 
of evidence under this head is too large to be given in 
an abstract; but the following are some of the chief 
points. 

Mr. Darwin tooV a peat deal of trouble to collect 
evidence on the two following facts, namely, (l) that 
species of the larger genera in each country vary more 
frequently tlian the species of sntaller genera ”; and (l) 
that ** many of the species included within' the lar^ 
genera resemble varieties in being very closely, but un¬ 
equally, related to each other.” By larger genera be 
means genera containing many species, and he accounts 
for these general facts by the principle that where tnatty 
species of a genus have been formea, on an aveta^ many 
are still forming.” But how forming? If wO say by 
natural selection alone, we should expect to find the 
multitudinous species differing from one another m 
respect of features presenting utilitarian significance ; 
yet this is precisely what we do not find, For Mr. Dar¬ 
win’s arjpjment here consists in showing that *'in large 
genera the amount of difference between the species in 
often exceedingly small, fto that In this respect the species 
of the lerecr genera resemble varletfos more than do the 
species of the smaller genera.” Therefore the aigumqnt, 
while undoubtedly a very forcible one in favour of the 
fact of appears %o me scarcely cohtifttent wifb 

the theory of mxtt&ni On the other haikl,"tbq , 

argument etrongly (though unconsciously) in ifiMfobr 



For, thi tari^ a genuSi or 
T —-'W df «peci«9 k conmirts, the greater 
tlie owonunity afforded H^r the occurrence of 
narticoUr Vmd of variation on which the principle of 
pl^alological eel^tion depends* All the s^Cies of a 
he regarded ae so many varieties which have 
already been separated from one another physiologically: 
therefore each of them may now constitute a new starting- 
point for a further and^similarseparation—particularly as, 
m virtue of their previous segregation, many of them arc 
now exposed to different conditions of life. Thus, it 
seems to me, we can well understand why it is that genera 
already rich in species tend to grow still richer ; while 
such is not the case in so great a degree with genera that 
are poor in species. Moreover, we can well understand 
that, multiplication of species being in the first instance 
determined by changes in the reproductive system alone, 
wherever a large number of new s^wcies are being turned 
out, the secondary ditYerenccs between them should be 
often exceedingly small” —a general correlation which, 
so far as I can see, we are not able to understand on the 
theory of natural selection. 

Another general fact mentioned by Darwin, and now 
well recognised by ah naturalists, is that closely allied 
species, or species differing from one another in trivial 
details, usually occupy contiguous areas ; or, conversely 
stated, that contiguity of geographical position is favour¬ 
able to the appearance of species closely allied to one 
another. Of course this fact speaks in favour of evolu¬ 
tion ; but where the question is as to method, I confess 
that the theory of natural selection appears to me wholly 
irrelevant. For, in most of the numberless cases to which 
I allude, the points of minute detail wherein the allied 
apples differ in respect of secondary distinctions, are 
points which present no utilitarian significance. And, 
as previously argued, it is impossible to believe that 
there can be any general or constant correlation between 
disguised utility and insignificiince of secondary dis¬ 
tinction. 

Now the large body of facts to which I here allude, 
but which J have not space to detail, appears to me to 
constitute perhaps the strongest of all iny arguments in 
favour of physiological selection. Take, for instance, a 
large continental area, and follow across it a chain of 
species, each link of which differs from those on either 
wde of it by the most minute and trivial distinctions of a 
secondary kind ; but all the links of which differ from one 
another in respect of their reproductive systems, so that 
no one member of the scries is perfectly fertile with any 
other member. Can it be supposed that in every case 
this constant primary distinction has been superinduced 
by the trivial secondary distinctions, distributed as they 
are over different parts of all these kindred organisms, 
and yet nowhere presenting any but the most trifling 
amount of morphological change ? Or, even if we were 
to suppose this, we have still to meet the question, How 
were all these trifling changes produced in the face of 
free intercrossing on the continental area ? Certainly not 
by natural selection, seeing that they are all useless to the 
species presenting them. Let it then be by changes in 
the conditions of life, whether of food, of climate, or of 
anything else. 1 can conceive of no other alternative. 
Yet* if we accept this alternative, we are but espousing— 
in a disguised and roundabout way, to be sure—the theory 
of physiological selection. For we are thus but hypothetic- 
aliy assigning the causes which have induced the primary 
distinction in each case, or the causes which have led to 
tbe mutual sterility. For my own part, I believe that the 
asslgtiation would be, in the great majority of such cases, 
incorrect. That is to say, I do not believe that in the 
great majority of such cases the trivial secondary distinc- 
riOAs-^however these were caused—can have had any¬ 
thing to do with the great primary distinction. What I 
believe is that all the closely-allied species inhabiting our 



Ooe-ttmcitlM- kw4 

reprodhctlva systemi or thilr 
often as it did take places M 

species. The primary dlstinctioa W 'mm 

stant distinction, Simmy be^dse k liras ^ 
distinction—or in virtue of tiws 
originated this distinction- 4 bat the species 
species; and the secondary distinctions hfebatne 
multitudinous, minute, and unmeaning, 
they were of later origin, the result of spontanmtt 
bility, unchecked by intercrossing with the 
and, on account of their trivial physioli^celly berillr 
less) nature, unchecked also by natural selecUotUeconomy 
of growth, or any other principle which might nave pre¬ 
vented spontaneous variability of any other hind. ; 

There are many other general facts relating to 
phical distribution which Tend the strongest cckobtenance 
to the theory of physiological selection— in particular { 
may mention the difficulty which Mr. Darwin experience 
in accounting for the absence or rarity of ttansUional 
varieties between species inhabiting contiguous areas 
a/., p. 134), which is just what might have bceh expected 
on my theory—but it is time that this abstract should 
draw to a close. 


AWa^/ons between the Theories of Natural SeheHoii and 
Physiological The tvyo theories resemble one 

another in the kind of evidence by which they are each 
supported. For in neither case is this evidence that of 
direct observation of the transmutation of species under 
the influence of the agency supposed: the evidence in 
each case consists in first proving the facts pn which the 
principle depends, and then showing that the phenomenii^ 
of organic nature are such as they ought to be If the 
principle in question has had any large share in their 
production. But the two theories differ in that while 
natural selection is a theory of the origin of genera, ftimi- 
lies, orders, and classes even more than it is of the origin 
of species ; the theory of physiological selection is almost 
exclusively a theory of the origin of species. Again, the 
latter theory differs from the former in that the variations 
on the occurrence of which it depends are variations of 
a comparatively unusefu), or ncm-adapUve, kind. Never¬ 
theless, physiological selection must be quite as vigBant 
as natural selection, and it seizes upon the comparatively 
unuseful variation of sterility with even more certainty than 
natural selection can seize upon any useful variation. Lastly^ 
as will have been gathered from thp foregoing abstract, the 
two theories are in no way opposed to one another: they 
are, in fact, complementary, and the principles with whkh 
they have to deal co-operative. For, on the one hand* 
without the assistance of physiological selection, nature 
selection would, I believe, be all but overcome by 
adverse influences of free intercrOssingN-^influencca all 
the more potent under the very conditions which atie 
required for the multiplication of species by divet^gence (tf 
character. On the other hand, without natural sitlectloh, 
physiological selection would be powerless to dby 

differences of specific type other than those <4 pttkWtA 
sterility and trivial details of structure, form^ pr CbloUf'^ 
differences wholly without meaning from a' 
point of view. But in their coniblnatioa theiie two 
principles appear to me able to accomplish what nekhbr 
can accomplish alone—namely, a fdll aiid satisfUctp^ 
explanation of the origin of species. , : 

CoHclusion.---lt has not been possible to do jestide Ip 
the theory of physiological selection Within the 
abstract. But perhaps enough has been s|dd ^ 
that there is a,great deal of evidence in ibi j 

by regarding mutually stcHte species, na ttora 
tion in repr^uedve system^ We ate at 
on the foundation Of the matter ; aikli 
able to exjrfain * nnmber ef 




'4!beo?3r^' ■ Jk only : 

'imtm tr^^ ^rri«at tnepry <>ught to 

Xet WfiU«in^rkednatural 
pn thft same area be system * 
to tbeir irelative dentes of 
Sv^ M next towards one 

aiOO'|d)i^ expedmetits be made in successive 

yOiMVafi^ natural varieties^ by carefully- 

OOMPC^ted Isrttlisationf and by counting the 

aemf^raiEMi tabnlatii^' the lesuUa In this way experi< 
evidence would probably be obtained of degrees 
of titiiM^iUty between even slight though constant varieties 
Rawing on the satne areas; and, if so, such evidence 
woum MrvO as further proof of the present theory. But 
OxpetItnenU of this kind, in order to be satisfactory, 
ouj^t to be conducted by a number of observers m 
dinerent geographical areas ; and my object in publishing 
$0 lenj^thy an abstract of my views in this periodical is 
that Ofinducing naturalists in other parts of the w'orld to 
cO*operate with uie in carrying out this research. The 
paper itself, which furnishes fuller particulars as to the 
way in which such experiments should be carried out, is 
published in a separate form by the Linn can Society. 


T//£ WOODEND COLLIERY EXPLOSION 

QUIs'excusc s"accuse will occur to the minds of many 
^ who have followed the details of the disastrous 
explosion which took place at Woodend or Bedford 
Colliery on Friday last- We reatl in the Times of the 
i6th inst.:—“The Four-foot or Crombonke Mine is a 
very dusty one, and it is considered that at the Woodend 
pit the dust has increased the extent of the damage.’^ 

“ But to water the mine, as suggested by the Commission, 
would here be a very difficult operation, because the floor I 
of the mine consists of a species of fire-clay which, as it ! 
absorbs the water, causes a lifting of the ground, and so i 
prevents mining operations being conducted.'* Inasmuch, 
however, as the floor of perhaps ninety-nine out of every 
hundred mines consists of the same kind of material, the 
same argument against watering would hold equally good 
in most cases, and, if it is allowed to pass, this recom- 
mettdation of the Commissioners is likely to come to 
nothing. It has been pointed out more than once in 
Nature that the amount of water required to lay the 
<lu$t is very small—far less than would be necessary to 
matorially affect the floor of a mine in the manner sug- 
^sted, and it would perhaps be wiser to try the effect in 
the first place and judge by results rather than to meet the 
pfOposition with a simple non possum us. We speak thus 
plainly here, because many of the witnesses who gave evi¬ 
dence before the Commissioners brought for\vard the very 
sime argument with the same degree of plausibility, and we 
have reason to believe without having put the matter to a 
practical teat Many of those who now water regularly, 
for the express purpose of laying the dust on floors con- 
nisting of fire-clay, admit that the water produces no 
appreciable difference when properly and carefully distri¬ 
buted* 

The bursting of the gauze of a safety-lamp, described , 
by b^ bf the tutvivora, is so contrary to all reason and ! 
eMse^ppe tbkt it cannot be accepted as an explanation 
oflheibrjlilin^tbeoxplbm Hundreds, if not thousands, 
0 ( iaifity lamps mtt placed In explosive gas every day 
the mines arc being tested for the presence of fire- 
dampA ahd yet noparidlel case has ever been recorded, 
ilpder these circumstances we prefer to attribute it to 
btjhec atill unknown cause* We have yet to learn 
fiiped ip the mine, and if so we have 
l^lppk for the ei^anatiom 

41 we know with certainty is that 
Htde ga^ tb^t it was dry and 
yictoit but not entver- 
W At b<s injM ^ well as ihaMvaive, 


m ascertain whether any naturallocal dampness curtailed 
its extent ; but as this » a feature that has not hitherto 
attracted or received much attention, we are not sangtnxie 
that it will be carefully inquired into in the present caae* 
We shall, however, watch the future course of the inquiry, 
and perhaps again comment upon it for the benefit of opr 
readers- W, G* 


ON THE DIFFERENTIAL BQUA TION TO A 
CURVE OF ANY ORDER 


T O Mr. Samuel Roberts (see Reprint ol EducoHonal 
Times^ vol. x. p. 47) is due the credit of having 
been the first to show that a direct method of elimination 
properly conducted leads to the differential equation for 
a cubic curve: but he has not attempted to obtain the 
general formula for a curve of any order. By aid of a 
very simple idea explained in a paper intended to appear 
in the Conip/es rendns of the institute, 1 find without 
calculation the general form of this equation. The 
eft-hand member of it may be conveniently termed 
the differential criterion to the curve. One single matrix 
will then serve to express the criteria for all curves 
whose order does not exceed any prescribed number. 
For instance, suppose we wish to have the criteria for the 
orders i, 2, 3, 4 

Let m /t be used in general to denote the coefficient of 


A’” in f ' y*A’+ ' y""A* + 

Write down the matrix— 


21 

.31 

3'2 

4-1 

4'2 

4'3 


5‘2 

5*3 

5*4 

31 

41 

4'2 

5 ‘* 


5’3 

6*1 

6*2 

6*3 

^*4 

4 'i 


5'2 

6 ’J 

62 

6*.5 

7 1 

7*2 

7*3 

7*4 

5 I 

f'r 

6-2 

71 


7*3 

8*1 

8’2 

8*3 

8*4 

6*1 

7-1 

81 

7*2 

81 

8*2 

83 

9*1 

9*2 

9*3 

9*4 

7 ‘i 

8*2 

9*1 

9*2 

9'3 

10*1 

10*2 

10*3 

10*4 

81 

9* 

92 

10*1 

10*2 

10*3 

11*1 

II *2 

n *3 

11*4 

9 'i 

lO‘I 

10*2 

III 

112 

11*3 

12*1 

12*2 

12*3 

I2'4 

lO'I 

III 

I r’2 

I2'I 

I2‘2 

*2*3 

13 I 

13*2 

M-3 

I 3‘4 

f f't 

iZ‘i 

12*2 

13 ^ 


*3'3 

14 *1 

14*2 

'4*3 

14*4 


The determinant of the entire matrix, which is of the 
tenth order, is the criterion for a quartic curve. The 
determinant of the minor of the sixth order, comprised 
within the first six lines and columns is the criterion for 
a cubic. The determinant of the third order, comprised 
within the first three lines and columns (subject to a 
remark about to be made) will furnish the criterion for a 
conic, and the apex of the matrix is the criterion for 
the straight line. By adding on five more lines and 
columns, according to an obvious law, the matrix may be 
extended so as to give the criterion for a quintic ; then 
six more lines and columns a scxtic, and so on as far 
as may be required. 

The remark to be made concerning the determinant of 
the third order referred to is that it contains the irrelevant 

*■ y 

factor 2'I, i,e, --, so that the criterion for a conic (Monge’s) 

is this determinant divested of such factor. It is certain 
that the next determinant is indecomposable, and is 
therefore the criterion for a cubic. There is no reason 
that 1 know of to suppose that any other determinant 
except that one which corresponds to the conic, is decom¬ 
posable into factors. If this is made ouL then, observing 
that the single term which is the criterion for the right 
line is indecomposable, we have another example of what 
may be called, in Babbage’s words, a miraculous excep¬ 
tion to a general law. 

A well-known similar case of such miraculous excep¬ 
tion 1 had occasion many years ago to notice in connec¬ 
tion with the criteria for determning the number of 
real and iman^hary roots in an atgAraical eqtifttkm. 
criteria tnay, with one single exception^ be expressed 





«W The cawb .of atcet*twm ** 

eatisttionj which it is imposwhie to 
lift iAvicdailtive criterion that shall wve to ais^ 
tiwwiA'hijtweeh;the case of all the rocrts being real and 

lUHttittitfary'. . * j a 'i.* 

it ia proper to notice that it follows, from the aennition 
of the symbol w.m, that its value is zero whenever tn is 
less than a**. Thus, in the matrix written out above, the 

•ymboU 3-2,4-3, S'3, S-4,6;4,7-4 maybe '’y 

The above general result for a curve of any order is 
actually obtained by a far less expenditure of tliought 
and Jehoor than was employed by Monge, Halphen, and 
othm to obtain it for the trifling case of a conic. 1 touch 
a secret spring, and the doors of the cabinet fly wide 
open.' J* Sylvester 

New College, Oxford, August 6 

CAPILLAR y A YTRA CTION * 

111 . 

I N these other diacrams, however (Figs, 13 to 28), we 
have certain portions of the curves taken to represent 
real capillary surUices shown in section. In Fig. 13 a solid 
sphere is shown in four different positions in contact with 
a mercury surface; and again, in Fig. 14 we have a section 
of the form assumed by mercury resting in a circidar V- 
groove. Figs. 15 to 28 show w'ater-surfaces under different 
conditions as to capillarity ; the scale of the drawings 
for each set of figures is shown by a line the length of 
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Fm*. X 3.—Mercury Lh coxuaict with solid sphere* (say of filasO* 

which represents one centimetre ; the dotted horizontal 
lines indicate the positions of the free water-level. The 
drawings are sufficiently explicit to require no further 
reference here save the remark that is represented 
by the lighter shading, and so/td by the darker. 

We have been thinking of our pieces of rigidified 
water as becoming suddenly liquified, and conceiving 
them inclosed within ideal contractile films ; I have here 
an arrangentent by which I can exhibit on an enlarged 


Figs. 13-21 —Wat^r in sUm mbe^, the internal diaiwter of iwuf 
found from Fig. 32 , which repraaont* 0 )ei\gth of ono ovixtiin,Mf«. 

I continue to pour in more water, and the form 
changes gradually and slowly, preserving meanwhile the 
general form of a drop such as is shown in Fig* 
until, when a certain quantity of water has twH^ 
poured in, a sudden chan^^e takes place, The sud- 


Fio, t4.—Sectional view of circular v-groovc containing msreury. 

•cale a pendant drop, inclosed not in an idea/ film, but in 
a rm/ ntm of thin sheet india-rubber. The apparatus 
which yWu sipe here suspended from the roof is a stout 
inetal mg of 6o centimetres diameter, with its aperture 
dosed bv a sheet of india-rubber 4ied to it all round, 
aieetohed uniformly in all directions, and as tightly as 

t tb« oonventton for deffnw and weight of a dlffereneial coeffi- 

ctant Uiital in thu theory of reciprocanta the deg .-weight of the diUcNotial 
ctiieriiftA «rUif wSer wHl be euity found fo bo-^ 

-h i -jtjta . x.*,fa-H i. n 4-0 

hwriwi gni essewfod t^y 



Fig. 33.—Water resting m eke jpaoi kstwwrt n «dU 4 cyhnder'aad S c)>h:- 
centric hoUow cylinder. , . , 

den change conespowds to the breddug 
real drop of water from, fr»r exatnpte, the 
tea-um, when the ^pedSk Is so 
very slow dropping takes Thto 

rubber h$g, however, does M 4 a 11 
tension of the iodie-rubfe inefritwet 
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I now pm tjiia aiphon into Action^ gradual^ dtavdni^ a# 
50036 of the weier^eraire iSod tehedropgmduselV dieihtldiet 
until ft aeddati change ajjMift ooeura aaed k fttsunkee the 
fcmi we(>b 5 erved(Fig; 10} whealfir^pcmrcdh^tl^wftter. 
I instantly stop the action of the siphon^ and we latow &ftd 
that the great drop has two posable ferine stable 
librium, with an unstable form rntw^miedhiite between tb^« 



Fk;. 24 —Water resting in two co-ax il cylinders ; scAlo Mrepre«enl«d Ly Fig, a 9 . 


Here is an experimental proof of this statement. With 
the drop in its higher stable form I cause it to vibrate so as 
alternately to decrease and increase the axial length, and 
you see that when the vibrations are such as to cause the 
increase of length to reach a certain limit there is a 
sudden change to the lower stable form, and we may 



Fi(i. ^3, 


i>ow leave the mass performing small vibrations about 
that lower form. 1 now increase these small vibrations, 
and we see that, whenever, in one of the upward (increas¬ 
ing) vibrations, the contraction of axial length reaches the 
limit already referred to, there is again a sudden change, 
which I promote bj^ gently lifting with my hands, 
and the mass assumes the higher stable form, and we 


1 have it again performing small vibrations about this 
form. 

The two positions of stable equilibrium, and the one of 
unstable intermediate between them, is a curious pecu¬ 
liarity of the hydrostatic problem presented by the 
water supported by india-rubber in the manner of the 
experiment. 

I 1 have here a simple arrangement of apparatus (Figs, 
j 29 and 30) by which, with proper optical aids, such as a 
j catbetometer and a microscope, we can make the neccs- 
! sary measurements on real drops of water or other liquid, 
I for the purpose of determining the values of the tapilhirry 
constants. For stability the drop hanging from the open 
j tube should be just less than a hemisphere, but for con* 
I vcnience it is shown, as in the enlarged drawing of the 
1 nozzle (Fig. 30), exactly hemisphetical By means of the 
! siphon the difference of levels, between the free level 
I surface of the water in the vessel to which the nozzle is 
! attached, and the lowest point in the drop hanging from 
! the nozzle, may be varied, and corresponding measure* 
I ments taken 0/ and of the radius of curvature of the 
‘ drop at its lowest point. This measurement of the curva- 
! ture of the drop is easily made with somewhat close 
! accuracy, by known microscopic methods. The surface* 
i tension T of the h|^id is calculated from the radius, r, 
1 and the observed difference of levels, as follows:— 





contact with each other. Thus we may place on the 
surface of a thin layer of water, wetting unitomly the 
surface of a gUess or trayy e drop of akohol or ether, 
and so c^use the surface^ecnstei of the liquid layer to 
become smnlletio the re|^ <;oeered. by the alcohol 01 ^ 
ether. On the other hand, from a surfacedayer of akso^ 


















M wiiti water we vmt Amuose to 

tli^Ar 6£ the Alcohol at one particular place by 
fta rapid evaporation, and thereby increase 
the eoijace-tension of the in that region by 

dltntQiihing the percentage of alcohol which it contains. 

In this sMlow tray, the bottom of which is of ground 
glass resting on white paper, so as to i^ke the pheno¬ 
mena to be exhibited more easily visible, there is a 
thin layer of water coloured deep blue with aniline; 
now, when I place on the water-surface a small quan¬ 
tity of alcohol from this fine pipette, observe the effect 
of bringing the alcohol-surface, with a surface-tension 
of only 35'5 dynes per lineal centimetre, into contact 
with the water-surface, which has a tension of 75 dynes 
per lineal centimetre. See how the water pulls Imck, 
as it were, all round the alcohol, forming a circular ridge 
surrounding a hollow, or small crater, which gradually 





JTlO. 97.—*S«cUon of the air-bubble in n level tube filled with water, and bent 
•0 that u« axu is pan of a circle of large radius; scale ts represented in 
Fi|{. eS. 

widens and deepens until the glass plate is actually laid 
bare in the centre, and the liquid is heaped up in a 
circular ridge around it. .Similarly, when I paint with a 
brush a streak of alcohol across the tray, we find the 
water drawing back on each side from the portion 
of the tray touched with the brush. Now, when I incline 
the glass tray, it is most interesting to observe how the 
coloured water with its slight admixture of alcohol flows 
down the incline—first in isolated drops, afterwards 
joining together into narrow continuous streams. 

These and other well-known phenomena, including that 
interesting one, “ tears of strong wine,” were described 
and explained in a paper “ On Certain Curious Motions 
Observable on the Surfaces of Wine and other Alcoholic 
Liquors” by my brother, Prof. James Thomson, read 
before Section A of the British Association at the Glagow 
meeting of 1S55. 

I " ■ . ‘ ■ I 

Fig. aB.—RepresenU a length of one centimetre for Figs, 34 w 97. 

I find that a solution containing about 25 per cent, of 
alcohol shows the “ tears” readily and well, but that they 
cannot at all be produced if the percentage of alcohol 
is considerably smaller or considerably greater than 25. 
In two of those bottles the coloured solution contains 
res^ctively i per cent, and 90 per cent, of alcohol, and 
in them you see it is impossible to produce the “tears ” ; 
but when I take this third bottle, m which the coloured 
liquid contains 25 per cent, of alcohol, and operate 
W^n it, you see—there—the “tears"begin to form 
at once. 1 first incline and rotate the bottle so as 
ta wet its inner surface with the liquid, and then, 
leaving it quite still, I remove the stopper, and with- 
dtraw by means of this paper tube the mixture of air and 
tiUCoboOc. vapour ft’oiti the bottle and allow fresh air to 
take its place. In this way 1 promote the evaporation of 


sdcoho) from a& Autlteet whbib tbb 
where the liquid is in tim i!i^ of « 
speedily loses a great patt ^ Hi sdbdmh r 
surfsce-tension of the thm fihn of W t 
wall of the bottle comes to have a a 

value than the surface-tension Of ^Se masA’ w|. 
bottom, and where these two liquid , 

difierent surface-tensions, coine togfether WO 
phenomena of “ tears." There, as, I hasten thi' evroftw^ 
tion, you see the horirontal ring rising: up the tne 




Fig 3tg. 

bottle, and afterwards collecting into drops which slip 
down the side and give a fringe*Uke appearance to the 
space through which the rising ring has passed. 

These phenomena may also be observed by using, in¬ 
stead of alcohol, ether, which has a surface-tension equal 
to about three-fourths of that of alcohol. In using ether, 
however, this very curious effect may be seen.* 1 dip the 
brush into the ether, and hold it near to but not touching 
the water-surface. Now 1 see a hollow formed, which 
becomes more or less deep according as the brush is 
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Fig. 30. 


nearer to or farther from the normal water suifitee, inti it 
follows the brush about as I move it so. 

Here is an experimmt showing the effect 'Ot hent. "iMi 
surface tension. Over a portion of this tin plamihi^ .iie 
a thin layer of resin. 1 lay Hho tin plate- eii lllit |^t, 
copper cylinder, and we at once see die flntd 
ing back from the ponioh Of the tin pku» ^ 

the end of the heated copper cylinder, ia^ 






wrjr mtieh tlie laHbce^efisbn ot 

$ 0 , j 8S6.—tJae .<M3uati0ns (8) and (9) 
W l ^^9 ™ C?ttk’- 3 SI»xweH^s article bn Capillary Aiirac- 
fliwth edition of the Encydopsedia I3rit- 
f do hot contain tonns depending on the mutual 
' between the two liquids, and the concluding ex- 

I?v^Oh and the last sm^ll print paragraph of the 
pageatw wholly vitiated by this omission. The paragraph 
^tnniediamy following equation (10) is as follows :— 

^ If this quantity is positive, the surface of contact will 
tend to contract, and the liquids will remain distinct. If, 
b^^er, k were negative, the displacement of the liquids 
which tends to enlarge the surface of contact would be 
awed by the molecular forces, so that the liquids, if not 
kep^ephrate by gravity, would become thoroughly mixed. 
No mstahee, however, of a phenomenon of this kind has 
been discovered, for those liquids which mix of them¬ 
selves do so by the process of diffusion, which is a mole¬ 
cular motion, and not by the spontaneous puckering and 
replication of the boundary surface as woula be the case if 
T were negative.” 

It seems to me that this view is not correct ,* but that 
on the contraty there is this ^'puckering” as the vety 
o^gtHning of diffusion. What 1 have given in the lecture 
^ in the text above seems to me the right view 

of the case as regards diffusion in relation to interfacial 
tension. 

It may also be remarked that Clerk-Maxwell, in the 
large print paragraph of p. 59, preceding equation (i), 
and in his application of the term potential energy to E in 
the small print, designated by energy what is in reality 
exhaustion of energy or negative energy ; and the same 
inadvertence renders the small print paragraph on p. 60 
very obscure. The curious and interesting statement 
at the top of the second column of p. 63, regarding a 
drop of carbon disulphide in contact with a drop of 
water in capillary tube would constitute a perpetual 
motion if it were true for a tube not first wetted with 
water through part of its bore—. . if a drop of water 
and a drop of bisulphide of carbon be placed in contact 
in a horicontal capillary tube, the bisulphide of carbon 
win chase the water along the tube,” 

Ad^Honal Note 1886,—I have carefully tried 

toe experiment referred to in the preceding sentence, and 
have not found the alleged motion. 

William Thomson 


OUR FOSSIL PSEUDO^ALG^: 

j^URING the last half-century nmny pala:ontoIogista 
have described anomalous objects, some of which 
have been regarded as fossil marine Alg£e, and others as 
tmc|c 9 of vanous marine invertebrate animals ; and since 
the publication of Darwin^s theory of evolution various 
attempts have been made to utilise some of these in 
formulating a pedigree for Ae living types of vegetation. 
Amongst those who have tried to accomplish this object 
tky distinguished ^end the Marquis of Saporta, and his 
poUeagne, M,. Marmn, occupy the most prominent posi¬ 
tion. They have in several publications described and 
ipgUiflOd tnany ohjjects which they believe to have been 
Algfe, and out of which they have constructed 
the lower roots of their genealogical tree. Bui meanwhile 
hue grown Upaq enlarging school of palaeontologists 
suspicion upon these genealogies; 
mpgilise the vegetaWe character of these 
' of tlv«n to be casts of various 

been emckspro- 
or by the sjdll more 
wipd end water. At the head of 






eminent. An animat^ controversy sprang up some time 
between M. Kathbrst and M. Saporca relative to this 
subject Blast and counterblast have succeeded one 
another, and the latest discharge of palseo-botanical 
artiUery has just been tired off by M. Nathorst in the 
form of a memoir entitled ** Nouvelles Observations sur 
des Traces d’Animaux tt autres Phtfnomfenes d^Orlglne 
purement m^chanlquc decrits comme ' Algues FossUes/” 

Enjoying the privilege of an intimate and valued friend¬ 
ship with both these cTistinguished palaeontologists, 1 am 
anxious to do full justice to both. But 1 must admit that 
my judgment and experiences bring me into closer agree¬ 
ment with the northern naturalist than with his French 
antagonist. The interesting subject discussed by them 
has long occupied my attention, and ray conclusions 
respecting it have not been hastily arrived at. 

The question in debate is not whether or not marine 
Alga; existed in Palteozoic and later geological epochs: 
on this point Nathorst and Saporta arc agreed. The 
abundance of phytophagous marine moUusks found even 
in the Cambrian, as in most of the other fossiliferous 
strata, clearly demonstrates that there must have been 
submarine pastures upon which they could feed. The 
question is, are numerous objects, found in strata of 
marine origin, and believed by some to be fossilised 
marine AIg£e, really such ? To this query Saporta answers 
Ves; Nathorst's reply is an emphatic No. Hence the 
elaborate controversial literature of which these two 
savants are the authors. To condense their several 
articles into an abstract is not easy, but such an abstract 
of M. Nathorst’s latest publication may be attempted, 
illustrating the general features of the discussion. 

Throughout his memoir M. Nathorst rests prominently 
upon two general propositions which appear to me to be 
unanswerable. The first is that all or nearly all these 
debatable pseudo-Algae stand out in bold demi-relief 
from the inferior surfaces of the rocky slabs to which they 
are attached, and that beyond their sculptured surfaces 
they as constantly consist of a mere extension of the rock 
of which they form a part. Hence Nathorst insists that 
they are merely convex casts of what were primarily 
concave grooves or channels on the surface of the sub¬ 
jacent stratum. 

In reply to this opinion M. Saporta publishes figures of 
casts of vegetable fra^aits in demi-relief, the positions 
of which on the inferior surfaces of slabs are identical 
with those of the pseudo-AlgiC under discussion. One 
of these is a fragment of what appears to be a twig of a 
Conifer, of which the lower side alone is preserved in 
demi-relief. Nathorst freely admits the possible existence 
of such specimens, but he regrets Saporta’s explanation 
of them. Imprimis^ he affirms with inexorable logic, 
that such examples are so rare and exceptional that they 
only prove the opposite of the rule which they are alleged 
by Saporta to sustain. Whenever fragments like these 
are found embedded in the rocks, they almost invariably 
display traces of both their upper and lower surfeces ; 
whereas this is scarcely ever the case with the disputed 
Fucoids, and in the very few instances where such are 
supposed to have been met with, their entirely excep¬ 
tional character suggests a very different explanation of 
them from that proposed by M. Saporta. 

It is difficult to understand how a cylindrical object 
sufficiently dense to produce a deep concave impression 
upon hardening mud could do so without leaving some 
trace of its upper surface upon the opposite surface of the 
sand by which that mud became overlain. .Saporta's theory 
explaining why it does not do so is surely untenable. 
That theory supposes that an organism half embedded in 
mud and overimn by sand began to decay at its i^per 
surface, which decay ultimately reached the lower surmce 
which rested up the mod ; that, as the decay proceeded 
downwards, the superimposed sand would finaHf reach 
the concave mould fn the mud which it would lUl, and 
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i^tp^ thiM th^ decay ^ould follow no auch 
dk^nwaaid course $ that it would commence in the softest 
wherever they were ; and that in such objects as 
Bflobiies and Crusiana^ which Saporta believed to be 
^lular and dstular objects, whilst their outer surfaces 
were su&iently hard and resisting to impress their sculp- 
turings upon the underlying mud, the decay would com¬ 
mence in their interior, with the result, in each instance, 
not of destroying all traces of the upper surface whilst 
the lower one was preserved, but that both surfaces of the 
datlened organism would be preserved, as is the case with 
the Carboniferous Sigillai'iu and Lepidodendra, Once 
thus flattened, the organism would no longer be capable 
of producing the deeply concave groove in the cuiy to 
which the specimens in bold dcmi-rclief have been due. 

This part of the controversy furnishes Nathorst whh 
iinother argument. Howc^ er much compressed, em¬ 
bedded fragments of vegetable matter almost invariably 
retain some traces of their primitive caibonaccous con¬ 
stituents, however thin the film thus preserved may be. 
As in the case of many of the Monte feolca Fucoids, this 
inay be no more than a faint brownish stain on the sur¬ 
face of the stone; whereas such stains, suggestive of the 
former permanent presence of organic matter, are almost 
invariably, if not wholly, absent from the pseudo-Fucoids. 

In his new memoir M. Nathorst then proceeds to ex¬ 
amine in detail the claims of several well-known genera 
to rank as members of the vegetable kingdom. 1 must 
refer sucli as are interested in the details of this contro¬ 
versy to the original memoir of the Swedish paleontolo¬ 
gist. I would only observe that, whilst M. Nathorst 
denies the accuracy of some of M. Saporta’s statements 
as to the facts in certain instances, in others on which the 
two palseontologists are agreed he shows that the 
acknowledged facts are capable of such explanations 
ns lead to conclusions diametrically opposed to those 
arrived at by M. Saporta. 

One of the most important features of M, Nathorst’s 
new memoir is seen in nis illustrations. He has invented 
some simple instruments, by rolling which over some 
j>lastic materials he produces impressions, casts of which 
iMecall most strikingly the objects know-n by the generic 
titles of Cruziana and Harlania. 

Whatever ultimate decisions may be arrived at respect¬ 
ing thejw debated objects, I am compelled to arrive at a 
conclusion which I have already announced on more than 
one previous occasion. When it is possible for two 
observers so experienced as are M, Nathorst and M. 
Saporta to study the same objects and to arrive at such 
opposite determinations as to their organic or inorganic 
character, we must at least conclude that objects capable 
of receiving such contradictory explanations can have no 
value when we are considering the evolution of the 
vegetable kingdom. The evidences of the witnesses in 
such a controversy must be clear in their testimony and 
indisputable as to their antecedents. 

Manchester, August ii W, C. Williamson 


NOTES 

A TELEGRAM from Grenada, August i6, states that the 
British observing party for the eclipse of the sun on the 29th 
iiist. has arrived there, and has divided into two, Mmrs. 
Lockyer, Turner, Perry, and Maunder are going to Green 
lalatid and Grenville Bay, on the cast side of Grenada, and to 
Carriititou, a small island to the north. Messrs. Darudn^ Thorpe, 
Schuster, and Lawrence will take up their station at Prickly 
point, IslaiHl 

Tme sevettteaath meeting of the German Anthropological 
.Society was formally opened on the nth inst. at Stettin. The 
gathering is describ^ ns n very representative and distinguldied 
one. 
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place on Thursday, Septeinber 30* 
will be an exhibition of the spM&aliis in ffifc 
kindly lent for the purpose ^ and In lheai^nhig'dit^linM 
Several distingaished mycoiogista liawe 
and no effort is being spared on part of, thaaffinM to 
it a success. ^ 

Lord Dufeerin is, it is stated, about to addijms a , 

dum to the Provincial Govemnients of IhdUregardli^tacbah^ , 
education, pinuting out where the present syUtad teller 
ing remedies, advising the adopticoi of a more pcacliQtl isyalfitn, 
and inviiing opinions from the Provincial Goveetvmettfea on.tha 
whole subject. 

We have received the Smithsonian reports on the"prqgaiai^ 
of physics and mineralogy for the past year. 'Pha la 

by Prof. Barker, the latter by Prof, E, S. Daaa. Htyaka ia 
treated under the heads general, mechanics (wkh the wb* 
titles solids, liquids, gases), acoustics, heat (sub-titlek production 
of heat, expansion and change of state, conduction and radiation# 
specific heat), light (proluction and velocity, reflection and 
refraction, disjiersion and colour, interference and polarisation)# 
electricity (magnetism, electric gencr.ators, electrical units and 
measure menu, electric spark and electric light), obituary* and 
bibliography. Mineralogy, similarly, is treated under the beads 
general, crystallography and physical mineralogy, cberaieal 
mineralogy, new mineral localities, new minerals, papers oa 
minettil species, bibliography, and obituary. 

The Smithsonian Report for the past year conUins a must 
interesting paper on the “Volcanic Eruptions and Earth¬ 
quakes in Iceland within Historic Times,'’ iraoslated t£nd 
condensctl from the work of Th. Thoroddsen, by Wr. George 
Boehmer. The original work appears to be one of enorrtMms 
research and thoroughness. Mr. Boehmer divided his subject 
into early accounts, position of the active volcanoes, of which 
there are eight groups, with a sketch of each, chronological list 
of volcanic eruptions and earthquakes in Iceland, and finaUy an 
extensive bibliography of the volcanoes, earthquakes^ and 
geysers of Iceland. 

Three severe shocks of earthquake occurred at Malta, the 
first at 8.30 p.m. on August 14, the second at 345 a^tn. 
on August 15, and tlie third at noonday. Three fresh 
shocks were felt on the evening of the 17th, the first at 5 45* 
the second at 6.20, and the third at 7.45. They were not 
so violent as those experienced on Saturday and Sunday, and 
no damage is reported, 

Mk. H. B. Guppy is completing hh work on the Solomon 
Islands and their natives, which will shortly be ready for the 
press. The work will refer chiefly to the amhrapmogy and 
geology of this region. It will also treat of the boUa/i tUdunU 
history, meteorology, and general resources of these island^. 0^ 
there will be appended an account of the original discovery 
the group as related in the Museum, manose^ptj of 

Gallego’s “Journal." The chief value of Mr+Guf^yVobaervo**” 
tions will lie in the circumstance that h» colle<itions hth'* Iheee.. 
examined by the leading authorities on the Subjects to - wfikb ' 
they relate. He hopes to illustrate the work from his CM . 
photographs. , \ ,, 

With reference to Mr. Vattmek^s immstigaHdtti felti Ao;; ^ 
KraVatao eruption, Which were wwicod in NatOEI;, , 

p. 560, wc have received « tetter from Hen: 

Engineer in Samarang^ statihg (as indeed 
already stated in his work) that the Whole 
nvestigations intt' the ,coinposhk>ti of the 
thrown out were oatried out hy,'him. , I' ''j. y 









'*Xiverpckrf KiuUifttlW Club' 

o^irrii^ th^t-jfor Cw^ty- ' 
lej?tures a]so, ^ 

iO ^ U to^rned. " Yotxr QomtnUt«e, 


thU ocowiott, will apa« you figures suid forbear 
4 D|(tfibBfM^ tjieaas^lves with a bare record of the 
mombers to draw their own con- 
hhiUd)^ «S to what hoe been msd what might have been done.” 

ft hitgll^ one might expect that 

the ftlMfit df Clob were in ft “parlons” state, but this is far 
from heiixg the cose. One complaint is that the attendance at 
the ftKOUifiom was not satkiaotory, and therefore either the 
iKUlibmwimiftve to be cut down, or the distances travelled be 
lesft The .oremge attendance was about 6o,—which many 
similar societies would consider an uncommonly good one, 
cspeciftliy when it is reroembcred that some of the journeys were 
rather kmg. The Treasurer has the Imndsome balance of 
nearly 90/. in his hands \ the President, the Kev. H. iilggins, 
delivered on eocellent address on “Calcareous Sea-Weeds; an : 
Essay in Comparative Phytology ; ” the lists of interesting ! 
plants noticed on some of the excursions show that the members 
who did go kept their eyes oj^en ; the competition for the prizes 
oppeats to have been pretty keen ; and there is a tolerably long 
list of knembers,—so that, on (lie whole, notwithstanding the 
low spirits of the Committee, the case of the Society U fox from 
hopeless. But we trust the members will attend in larger 
numbers when the Society next goes to the Cefn Caves, 
Caergwrie, or Humphry Head, notwithstanding the long 
distances. They will thereby not only add to their own en¬ 
joyment and instruction, but will bring relief to the minds of 
their depressed and anxious Committee. 

The greatest balloon in the world has been lately constructed 
at San Francisco by a Mr. van Tassel. It will hold 150,000 
cubic feet of gai, and has been made for the puipose of traversing 
the American Continent from ocean to ocean. From the bottom 
of the car to the top of the in'iated balloon will be 1/9 fed, and 
when filled the diameter will be 68 feet. The car is at feet in 
circumference and has sides 34 inches high ; 15 pers.>ns can be 
seated in tt. 

For several years attempts have been made in Swollen to 
extrftct tannic matter from the Swedish species of pine, similar 
in quality, to that of the American hemlock {Pitiut cana- 
but without aatbketory resulu, chieHy on account of 
thft maffintr in which this is done not being known. Now, 
howifVer, the question has been solved by a chemist, Dr. 
Laudin, who, having visited North America for this purpose, 
has, nn hia return 10 Sweden, succeeded in producing tannic 
matter by a ohemioal process, which has been found equal to 
the Arnffrietn^ Huxigh the colour of the Swediidi leather pro- 
dttced terewith Is iBore yellow in colour than the American. 

It is hqped that this discovery will have the effect of causing a 
grftftt tftqmqg industry to ^ring up in Sweden. 

ftfidltiotts tp the Zoological Society’s Gardens daring the 
past vrttiek inohlde a Guinea {Cymc^j^/ialus .r/Af/za), from 

Wsist AfiMi piwmted by Mr. C. Pal^ve, F.Z.S. ; an Alpine 
two Tawny Owls (Symiim aiueo), 
^yosenttsd by Mr, I^onel H. Haribury, F.Z.S.; a 
Bank Volks (Afik^ta /raVww), British, presented by Mr. G. T. 
Bqpe f two I^hUct Seneamets {Ckaum from the 

4^ CiffiMia h ta, peesftated by Capt. H. Bigand; a 
European, presented by 
Cmw {Comkf^ts istunus) 

, d^Spoifitftd; three Ebng-fiponted GerhUles 


ASTROmMICAL PHEI^OMENA FOR mE 
week %m A (/OUST 22 - 2 % 

/■pOR the reckoning of time the ervU day, commencing at 
Greenwich mean midnight countipg the hours on to 34, 
is here empteyeti) 

Ai (ri^tminkA M August 32 

Sun rises, fth. 58*11,; sooths, lah. nm* iX'sa ; ^s, igh. ym. ; 
decU on meiidtan, ii” 44' N. J trideseal Time at Suftsei, 
lyh. iim. 

Moon (at Lost Quarter) rises, ash. 6m.*; souths, 5h. aim.; 
sets, I2h. 46111. ; decl. on meridian, 13* iH* N. 


Merairy ... 4 13 ... II 19 *5 t 3 

Venus. 2 28 ... lo 19 ... 18 10 ... 19 43 1 

Mars . 10 47 ... 15 49 «. 20 51 ... 12 3 i 

Jupiter. 8 35 ... J4 32 ... 20 19 ... 1 37 ^ 

Saturn. Ill ... 9 16 ... 17 21 ... 2i 53 1 

* indicaiat that the rniug is that of the preoeding eveuiag. 

Occulfaikns of S*ars by iHt Moon (visible at Greenwich) 

Carrenpon 


48 Tauri... 
7 Tauri ... 
58 Tauri... 
h. 

... 12 ... 

... II ... 

... 20 ... 


Mag. Disap. Reap, 

invertedluiage 

hi ni. h. m. rt o 

... 6 ... 1 33 ... I 54 - ^ *20 186 

... 4 ... 3 22 ... 4 t3 ••• d8 2!$ 

... 6 ... 4 1 near approach 348 — 

Jupiter at greatest distance from the Sun. 
Mercury statlonaiy. 

Venus m conjunction with and 3* o* north 
of the Moon. 

Variahk S*i\rs 


SUr 

U Cephei ... 

R.A. 
h. m. 

... 0 52*2 . 

Dec). 

.. 81 ife N. . 

.. .\ug. 22, 

b. m. 

31 8 rn 

Algol . 

... 3 0'8 . 

.. 40 31 N. . 

,» 27. 

. ,, 32 , 

20 47 w 

21 7 w# 

V Tauri 

... 4 45 4 • 

.. »7 21 N. . 

.. M 27. 

M 

W Virginia .. 

... ij 20 2 . 

. 2 47 S. . 

.. ,, 26, 

0 0 or 

U Coi'onie .. 

... IS U‘<* • 

.3* 4N. . 

.. „ 22. 

04m 

U Herculis .. 

... 16 20'8 .. 

. 19 9 N. ., 

ft 28, 

.. 24 » 

21 4fi 

Af 

R Draconis .. 

.. 16 32 4.. 

,. 67 3N. ., 

.. ,* 26, 

M 

U Ophiuchi.. 

... 17 io‘8 ., 

. 1 30 N. ... ,, 22, 

and at intervals of 
. 33 14 N. ... Aug. 24, 

23 50 flf 

$ Lyrte. 

... 18 45-9 .. 

20 8 

2 oM 

R Lyrns 

... 18 51-9 .. 

.4348N.. 

. „ 28, 

M 

5 Cephei .. 

... 22 24'9 .. 

. 57 so N. . 

. M 27. 

2 0 M 


M signifies maximum ; m minimum. 

Meteor SAowers 

Meteors have been observed at this time of the year from 
nearaCeti, R, A. 53*, Decl. o; near Castor, R.A. HO*, ttecl. 
32*' N. ; near ( Draconis, R.A, 260*, Decl. 64“ N. ; and from 
near v Draconis, R.A. 282*, Decl. 57" N. 


GEOGRAPHICAL NOTES 

We have before us Nos. 5, 6, 7, and 8 of PeUmtamls 
MitthrilitHgen for the present year, and Supplement No. 83. 
I'he last U a detailed account, by the late Herr Robert 
Schla^ntweit, of the Pacific railways of North America. No. 5 
contams a paper on tbc Xingu Exp^ition (concluded in Ko. 6), 
by Herr Claus, detailing the cartogfaphical survey# and the 
r^ysical and astronomical measurements made in course of 


by Herr Claus, detailing the cartogfaphical survey# and the 
l^ysical and astronomical measurements made in course of 
the explorations. The paper may be regarded as a sup^dement 
to the work of Dr. von den Steinen, “ I^rch ZentralbrasUien,” 
lately published by Brockbaus. Dr. Oppel, in the same num¬ 
ber* contributes a statteticM paper showing the steady and enor¬ 
mous increase in the ptopulation of Europe. No. 7 contains 
two very intecesting and original .geogtapbkal papers—one 1 ^ 
Herr Engelhard tm thft Islaim of Aleqer, a Dut^ settlement m 
the Malay Arddpdftgo, sttuated ImnMoiateiy south of Cetebes, 
The iihmd is deoeribod in on exhanstive way, its dimate, fteopte* 
>itnali<rn* fitc*, being dlocitssttd in tonm detail. In the second 











Br. Poae^riu tefeis to r^ent fotmattions in the l^nnd of Banka* 
oif the navt coMt of Sumatra. Thia U an buunce of an iaiatid* 
iindUtuf%«4 by volcanic activity, in which erosion and denuda^ 
tion are constantly at work forming the coast, Herr Strass has 
a pa^r in the same number dealing with the statistics of [ 
onx^emtion from Germany between 1871 and 1884. No. 8, 
which U the last publisheo, contains a report by Herr Pohle on 
the expedition sent in 1884 tu that part of the coast of South- 
Western Africa between ^the Orange River and Walh^ Bay, 
which came at that time Into the possession of Herr Liidcritz. 
The expedition was intended mainly to ascertain what useful 
minerals existed in the new territory, and alj;o to studyitsiauna, 
flora, and soil. The report is one of considerable length, and 
deals with all these points. The paper on the forests of North 
America is based on Prof. Sargenrs report, contained in the 
nimh volume of the United States Census Report for 1884. 

TitE ^roceniings of the Royal Geographical Society for 
August contain several papers of interest. In “ Recent Portu¬ 
guese Explorations in the Zambezi Region two journeys are 
described—one Ixitween the Zambezi and PungutJ. the other 
between Tete on the Zambezi and Makanga. Mr. J. W. 
Wells, in a short paper, coniribuies some information on the 
delta of the Tocantins, in Brazil, atid there is also a summary 
(the first, we believe, that has appeared in English) of the 
Von den Steinen exploration of the Xingu. The results of this 
cxj>cdition confirm tlie conclusion with regard to the geology of 
the interior of Brazil anived at Ijy the late Prof. Haut, and by 
Mr. Wells, that south of the Amazoi^ valley the whole interior 
of Brazil was at one lime an immense plateau, and that the 
changes which it has undergone uic due to water denudation. 
But the mo>t important communication in this month s Pro- 
it'iiings is the report of the measures adopted by the Council 
of the Society for the improvement of geographical cduca- | 
tion. These arc of two clashes, to be carried out with 
the co-operation or assistance of the two Universities and 
the Ewducation Office res}>cctively. Under the first head the 
Council offer to appoint and pay a Ic :turer or reader in geo¬ 
graphy to deliver courses of lectures at both Universities, 
arranged $0 as to suit students in the Honour Schools; or, in 
the abernativc, to join with both Universities in appointing and 
paying a reader in geography. In addition, the Council offers 
to contribute the funds for an exhibition. In connection with 
the Education Office, the Council offers vaiious prizes in money 
and books to pupil teachers. Further, a donation of 30/. for 
the pj-csent year is made in aid of the geoj^aphical lectures in 
the University extension courses ; copies of the P'Oceedin};s are 
to be f^ent to various public school liliraries, and travellers and 
geographers are to be put in communication with the head 
masters of public schooN. The proposal for a readership in 
geography at the Universities is obviously the most important 
of these, and the result of the communications now passing 
between the President and the Vice-Chancellors will be awaited 
with much interest. 

The last number (Bd. xxix. No. 4) of the Mittheiliingen of 
the Geographical Society of Vienna has for its first article a 
discussion, by Prof. Penck, of the proportion of the areas of 
land and water on the surface of the globe. The writer gives at 
the outset an interesting sketch of the history of the subject, 
and of the various theories wliich have prevailed from time to 
time on Che subject, beginning wdth ColuniI>u.s, who thought the 
proportion of land to water was os 6 to i. Starting from the 
generally accepted proportion of Wagner as that ol 1 to 376, 
Prof. Penck advances various reasons for believing this to be 
unreliable, especially our iCTornnce of the regions around the 
North and South Poles. The blanks on our maps are still too 
numerous and important to permit of any reasonable approach 
to accuracy being made. Dr. Paulitschke writes on the nydro- 
paphy of the Upper Webi, one of the two hydrographic pro¬ 
blems of the Somali peninsula, the other being the Juba, which 
Capt. Cecchi cplls complkaia c misterhsa. The writer appears 
to throw much light on the first from his own explorations. He 
thinks we must seek the source of the Wobi in one of the lakes 
of Ourage. Prof. Blumentritt criticises that part of X)r. Mon- 
taqo!s ivoent work on the Philippines which deals with the 
ethnology of Mindanao. Accepting for bis present purpose 
(though he refuses to do so as a general proj>ositiDn) Montano’s 
division of the inhabituits into three main heads-^Negritos, 
Indoneuam, and Malays^- 4 ie advances various reasons Ipr hold¬ 
ing that that writer does not arrange the tribes of 


acenrhte^y iindnr 

langtnm j but if it does hof)|i^g 
the tivide knowledge whkh 
r^ions. Indeed, for yadiB h* hdit thedo 
or raaegrdh connected wfih&e 

he is witbwt a living rival. ^ i ^ 

A REPORT has been reoeived at the Ijiepnrt*, 

ment of the Admiralty from Commandet MOom^ of the sUMy* 
ing’vessel Pam^ltr, rdntive to the extstenoe of 
between L'Echtquier group and Burour IsliwtKl, 
covered by Mr. Allison, commanding the Britlih /Sri 

tnHQ, when on the passage from Sydney to Shimifludr We 
island is coverefl with trees, and appeared to he a ot ^ nutew 
long in a north-west and south-east direction, and Ux> tO'VgO 
feet in height. Both Ourour Island and this were 
the same time from the Pei Lung when passing betwOep them^ 
The approximate position as reported is lat. 1“ 05^ S^i ioOg« 
143® 36' E. The Hydrographer to the Admiralty iHdys that, 
unless the positions of the islands already on the cliatt are more 
inaccurate than they are believed to be, there is little doubt that 
the island now reported is a new discovery. 

The August number of the Sco/itsh GeograpAkdf Mt^go^ine 
contains a translation of Col. Fontana's lecture on the Fata- 
^onian Andes to the Argentine Geographical Institute* dpsetib' 
ing hi.s recent journey from Chubut to the slopes of the Andes. 
The latter are incutioned with great enthusiasm 1 they teem with 
fertility, and Nature is as exuberant there as farther norih In the 
Gran Chaco. Finally, the sub-And can portions of Patagonia 
are described as the country of the future, being another added 
to the long list of countries of the future. 

In tome x. fascicule 5, of the BuilettH of the Geographical 
Society of Antwerp, M. van den Glteyn discusses the question 
whether there is unity, duality, or plurality of race^ in Australia, 
and comes to a conclusion in favour of unity. He thinks that 
the differences found amongst them are to be explained by 
mixture with the Indonedans on the one side and the Polynesians 
on the other. 

j The ETench Minister of Public Instruction has intrusted M. 
Alfred Marche with a mission to the Marianne Islands to study 
the geography, natural history, anthropology, and ethnography 
of the Archipelago. 


THE AUGUST PERSEWS 

'T'HE shower of Perseids has been a fairly conspicuous one this 
year notwithstanding the somewhat unfavourable dreum- 
stances attending the display. On the nights of August 9, lO, 
and 11 the nearly - full moon was visible during the g^ettler part 
of the time available for observation, and robbed the ^eHomeiKm 
of its chief prominence during the evening hours, ^ose, how¬ 
ever, who continued to watch the heavens until after the ntoon 
set on the early morning of the 1 ith must have been rewarded 
by a tolerably rich exhibition of meteors. The number obserr- 
able by one person fell little short of lOO per hour, and this rate 
compared with similar observations in past years proves the late 
display to have fully maintained its decided character* Numw- 
cally this shower of Perseids cannot be placed in the sRtne 
category as the brilliant meteoric storms of November 13, 1866, 
and November 27, 1872 and 1885, but it must be iweittber^ 
that the August shower is one which returns anttmlfy^ and eppiM, 
rently without much variation in Us leading features. lU freqtteht 
and regular appearances compensate for whatever it labkfiaotl^ 
respects, and it yields many fine meteors of the samp type iM ^e 
Leonids, flashing out with remarkable swiftness* and i^yodiiig 
lines of phosphorescence upon the background of thet axy^ . 

The unportance of watching every recurrence of Ihe laatBhg 
meteor showers is acknowledged on all h^da* for if wa, vrddl^ 
successfully trace out the modem history and develof^menU of 
these wonderful systems we must first canefuUy secure ^ 
rials to form the basis of such investigations. 

With reference to the shower of Perseids this year* 
vations were much interrupted by cloudy weather, / 
had been made here to commence a look-o^ 
week in July for eevaeu-emrien of the W 

were persistently ovemast^ ^d it was npt iv^ 
good view was obtalnedr 'Xlbhds. vrere* 
prevalent before nddiiigbt, 
very olear, and it lemained nnifimity 


Fenekbi 4Mfl^^,the utfrmAl' 
1 ^ + 5 S f iot Bhutply 

^Sqm 1m 4»meiv«d ti&tltiB trei^ ^llel^tly ois* 

IWeifasiiiiitt tlut m« focus of wvergcnoe 
St«a of 3* or 4" diatndtcn 


IbOo^ri^ tijght mut cloudy, but August 4 came in very 
cl4|S4 rgtid 5^ were se^ between ton. and i4lh. 

tJwee Were tz Perseidfi, and the radiant^pomt, more 
and dednHe than on the 2nd, was now at 37* + 57°, 
has^l Imoawid V m R.A, in the interim of 48 hours. The 
sbOWW'mddbited no Increase in numbers between the end and 
4ih ‘f indeed^ theee appeared to have occurred a slight falling 
off <jin tho latter date. But on the 4th I saw a duplicate shower 
of t^^HCeids, the companion ^iant being at 48° + 43°, between 
«Persei, and this position was accurately indicated from 
seveh palhs* 

A cloudy period eupervened between the 4th and loih, but on 
the latter night the say was very clear throughout, though the 
mocm was up until 1^. 30m. Between loh. and I4lh. I ob- 
sert^d 152 meteors, though the watch was not persistent during 
that itoterva!. The number seen included 122 Terscicls with a 
radiant at 44* + 57i°* At I3h. 6 meteors were noted within 
20 seconds, and after the moon had fallen below the horizon the 
shower developed into one of considerable activity. Between 
I4h. and t4h. 15m. I counted 22 meteors, so tliat they were 
coming at the rate of about 90 per hour for one observer. Some 
of them were unusually bright. At I3h. 34m. a splendid 
Perseid appeared in the northern sky, pursuing a path of 13" 
from 77*-f 67® to III® -1-67°. It lit up the whole heavens 
with a momentary dash, and left a luminous streak, near the 
thd of its path, that remained visible to the eye for nearly 
4 minutes. This was by far the most conspicuous meteor seen 
during the night, and it will probably imve been recorded nt 
many other places. 

On August II the sky was partly clear between lojh. and 
H^h., and 22 meteors were noted, including 15 Perseids from 
47" 4 * 574 *’* Thus the position of the radiant showed a still 
farther displacement towards the ca^t. The shower had de- 
cUoed greatly since the preceding night, and oft'ered little 
attraction in the presence of the bright moonlight. 

The shifUng radiant of the Perseids forms one of the most 
curious and important details of its display. 1 hrst mentioned 
this feature in Nature, voh xvi, p. 362, and have l>een much 
interested in reobserving it on many subsequent occasions. 
Comparing the four poritions determined this year, and one 
obtained on August 13, 1885 (Nature, vol, xxxii. p. 415), the 
cfUeacter of tlw displacement is well shown, and corroborates 
the Hgures given in the Monthly Noiurs^ December 1884, 
pp. f~ 
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*91+51 

... 14 .. 

Rather slow. 

2 . 

350+51 

... 11 .. 

Rather swiff. 

3 • 

. August a-ti. 

48+43 

... 10 ... 

Swift, streaks. 

4 * 

. August 2-4 . 

26+4% 

... 6 ... 

Swift, Btie«tks, 

5 ■ 

. July 31-Aug, 2 ... 

ao+s8 

... 7 - 

Swift, streaks. 
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... 15 

13 

... 5 ^ 
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•On the whole the recent shower may be justly regarded as 
one fhJly atmwering to expectation. It has been quite equal, if 
indeed It haa not surpassed, the Perseid displays as 1 observed 
thOntin 18^ 1871, 1874, 1876, 1877, 187K, and i88o. It is, 
lu>Wevei;i somewhat difficult to institute iJeifectly fair compari¬ 
sons. The circumstances affecting two displays are rarelyjif ever 
identic^}. In some years the shower escapes suitable observa¬ 
tion bWing to cloudy weather just at the impbrtant time. In 
others mODiEtlight nearly obliterates it. We must aho consider 
thaf, as the main richness of the stream is limited to a short 
ihtetrvicd/lt will occasion^ly elude us by occurring in daylight. 
TheseWSiyinj^ eoridhlons and hindrances render it unsafe to draw 
chhdU«lon» oS to the relative aspect of the annual displays unless 
the 'ttridirilea is veiy complete and satisfactory. 

|lfUi 78 Ulilaown that an unusually large number of minor 
syitttos oeehr stmultoneouriy with the August Perseids. The 
iriai^ oftheM ore now ascertained with cooriderable 
prMl^ . of Hels and Schmidt, ably supple- 

^eischeL 2erioll, and othets, have fur- 
ohhervauons which arc sariafactoHly 
of the epoch. 
^ present year have been extremely pro^ 
I eetem five of these U afibrolng 


Nos, I and 2 1 observed also in August 1S85 (see Nature, voI. 
xxxii. p. 415), when I derived their radiants at 292* + 52® and 
345 * + 53 ° respectively. No. 3, between a and fi Persei, I 
observed in July and August 1877, and again on July aj-aS# 
1884 {JMmthly Noticts^ December 1884, p. 107). No, 4, near 
7 Andromedse, has also been pre-observed here in August 1877 
and 1879; and No. 5 represents the Cassiopeiads, which have 
long been known as a pronounced companion shower to the 
Perseids. 

The position No. 2 at 350® -t- 51® lies, between Cassiopeia and 
Lacerta. It was the most prominent of all the minor streams of 
the August epoch in 1885, and in 1S77 1 had observed it well 
both in July and August. It has also been noticed by many 
others in recent years. Taking an average of fifteen different 
observations the radiant comes out at 350®'2 -H- 52®'i, T\m par¬ 
ticular shower, by its increasing activityiduring the past few years, 
appears to have supplanted Mr. Greg's Lacertids at 335® + 52®, 
which have evidently not maintained their former strength. It 
is probable also that during the period of Mr. Greg's researches 
this August shower at about 350® *f 52® was comparatively 
quiescent, for there is no reference to it in his catalogue of 1870. 
The same may also be said of the system of Cygnids at about 
291® - 4 - 5G (near B Cygni). Pos.sibly, however, the latter may 
have been formerly confused with the Draconids (=s Greg, No. 
78). In tlie “ Annuaire pour Van 1885, public par le Bureau 
lies Longitudes ” I find that two of the chief showers accom¬ 
panying the Perseids on August 9-14 are stated as at 345° -!- 50® 
and 294® -J 52®. My recent observations just described connnn 
this pair of showers in the most definite manner, and they will 
doubtless be similarly corroborated wherever systematic obser¬ 
vations of the Perseids are conducted. 

W. F. Denning 


TJI£ SUVSS SOC/Ery of natural^ 
SCiElNCES 

annual meeting for this yc.ir of the Swiss Society of 
^ Natural Sciences opened at Geneva on the loth instant under 
the presidentship of Prof. Louis Soret. This precursor of all 
itinerant scientific societies wus founded in 1815 in Geneva, and 
the jjiesent is its seventh meeting in the city of its birth. The 
memlHjrs and visitors were received on the evening of the 91b 
in the sa/ons of the celebrated Palais Kynard, which, after being 
long closed, were opened specially for the occasion. After the 
presidential address on the loth, a new committee for the forth* 
coming period of six years w^as appointed, with its seat at Berne, 
the next meeting was fixed to take olace at Frauenfeld, in 
I’hurgaii, and Prof. Grubenmann was elected president. 

Prof. Soret in his address first referred to the advantages offered 
by Geneva to men who have taken science for their vocation, and 
then, under the title of imprts^ions developetl a 

scries of new and original ideas on oesthelicism analysed by the 
man of science. The repetition, he said, of the same design, 
whctlicr in a symmetrical form, or in lifted designs, such as we 
see in tapestry, fumiture, or buildings, whetlrer of the jsame 
dimensions, or of dimensions regularly decreasing, gives an 
agreeable impression. It is the same with regular curves, but 
the aesthetic sensation dwells less in the sensation itself than in 
the intuition which It gives us of a law. ThU applies not oiUy 
to form, but also to sound and to colours. Developing these ideax, 
M. Soret insisted on the part played constantly by repetitions and 
similitudes because they evoke by intuition the idea of a law. 

M. Marcel Deprez then read a paper on the transmission of 
force by means of electricity, in which he described his recent 
experiments between Creil and Paris and the results. M. 
Rillict, of Geneva, read the report of a commission ap¬ 
pointed to investigate the depth to whicli light penetrates water. 
Dr. Heim, of Zurich, read a paper on the deformation of fosriU 
in mountains. He described the modifioations which n>ck$ 
undergo in forni 4ven after induration. Under the enortnoof 
prensureof the locka, above they may become laminated wkhbuc 
ally visible aoluftion of edntinimy in the mass, or any raptore. 








<iiin the fo«si£U whidh (hey contain is similar } thise are 
into the mast grotesque foritix, «nd heuce 
j^asshfi nested in distributing the fossil fish of the ^^er rodcs 

into sigbty distinct species, a considerable number of which were 
of the Mone species but deformed in various ways so as to appear 
dlfiEenmt 

Subsequently the members were present at the inauguration 
Of a monument erected to the memory of Gosse, the founder of 
the Society. Much intciest was attracted by the new i^<ol<^cat 
map of the Kepublic exhibited in the hall. It has jxifst been 
, completed^ and is the fruit of twenty-seven years of the labour 
of a numl^er of geologists under the aupcrmtendencc of M. 
Alphonse Favre, who has now the satisfaction of seeing the end 
of this great task. 

On the hecond day, in the Botanical Section, Prof, Miillcr, of 
Geneva, spoke of his systematic researches into the lichens of the 
Gre^Mo' group, of which he is al>oiu to make a general revision ; 
Df. Fischer, of Berne, describetl a new fungus \ Dr. 

Nuesch, of Schaffhausen, read a paiscr on the orimn of Bacteria ; 
and Prof. SchueUler described a curious moss which grows ai a 
depth of 2cx)"fcct in the sub-lacustrine moraine of Y voire. It 
contains grains of chlorophyll ^Mjrfecily formed, and is probably 
a variety ol Thavinium ahpectmani* Prof. Magnus, of Berlin, 
recounted his observations on the fecundation amongst aquatic 
plants, and more especially species of the P/aias. M. Pittier 
rooke of iht: modifications being slowly mode in the Vaudois 
flora, certain plants having disappenrttl wholly, while new ones 
have taken their places. M. Caaimir tie Candolle described his 
investigations into the action of low temi^eratures in gemunaiion. 

In the Section of Zoology ami Physwlc»gy Prof. Auguste Forel 
communicated a written memoir of the jwroeption of violet by 
ants. He came to the conclusion that they j>erceived it with 
their eyes, and not through the skin. The so-called photoder- 
raatic sense does not appear to exist m ants, or at least is of small 
Importance compared with (wrular vision. M. Cioll read a papei' 
recording,his olwervations on the fauna of bower I’^gyjit, espe¬ 
cially of the fishes of Fayoum, There exists a well-marked nis- 
tinction between the fauna of the desert and that of the Nile, 
particularly in colour. Dr. Zschokke gave some details on the 
development of the Scokx pjlymo^-phus^ .1 kind of parasitic worm 
which he scudietl at the Naples Zoological Station. He thinks 
that Wogener’s classification of the Sconces is not a imturtd one. 
Prof, Blance, of Lausanne, continues his studies of the fauna of 
the Lake of Geneva, and presented a memoir on a new Protozoa 
which he discovered in a deep part of tlic lake, and which he 
xuimex Cromia bn*fm> ru 

In the Getjlogical Section Dr. Schmidt, of Freiburg in Brisgaii, 
read a paper on the geological and miiieralogical nature of the 
gchutsof the Griaons, whhm, it is now demonstrated, belong to the 
Juraaaic. lie spoke particularly of the mica which is one of 
their constituent elements. MM, de Fellenberg and Baltzcr 
described the remains of great vegetable fossils fouml at Gutianen 
in the crystalline schists in the mass of Finsteroarhorn. M. 
Oreppin exhibited a beautiful collection of fossils, not yet deter¬ 
mined, of the oolite, found in the Jura in the neighbourhood of 
Baole. Prof. Renevier, of Lausanne, read a rc]>ort on the ex¬ 
cursions made by the Swiss Geological Society in the Vaudoisc i 
higher Alps during the five days preceding die meeting. M. ^ 
Schardt described the geological structure of the Dent du Midi, j 
M. Steinmann gaye an account of a journey extending over two 
years in the Cordilleras of South America, between Bolivia 
and Patagon^ He sketched rapidly the characteristics of 
this great chain. The fossil fauna and flora arc almost identical 
with ihoite of European foimations. The Upper Trios, Rhsrtian, 
Lias, Jurassic, and Cretaceous arc all represented. 

Of the pleasures as ajuirt from the busint^ss of the meeting it 
is needless to The Genevese authorities and people gave 

the xnembers a hearty reception, and the whole town was rw 
Among the honorary members elected was Dr. J. H. Giadstonc. 


TNE BRITISH MEDICAL ASSOCIATION AT 
BRIGHTON 

aimtw! meeting of the British Medical Association is 
* anticipated not only as an occasion for the assoeiatRm and 
oommnnion ef medical men of all classes, but as an oppoitna^ 
for, so to apeeic, taking stock of the process of 
and practice daring the pkst year. Fromihe choice oia^% 


both as to riie ' 

tte papers'VCAd. ''From 

indeed,'his easily pnmivn^^ M#: ,■■ 

logy, bioiogy, aiul eyea phy^ 
medicinerttnd how* «• A mput dl tMiT idiie* 
depaitmeirts of fdiarmaoolfify . and 

and hygiene, are hving modified' by 'iemnlifiiCf 1 'Of 

rovmijgation. - .c'-;.; 

The subject chosen by tbe PreridM# Dr. WiAibeimj 
his address, viz. the higher edttCatiOA of 
though of interest to all classes of tkm oqmnMMdtilff 
much s'cope for the introduotiem of new .mNdlay. XtnH' ofavef 
argument on the medical aspect of tlm questkm b«m|gidd»rtvmd 
by Dr. Moore was the statement that the eah^ hiia ml 
intellectual laculties produced by this ** 

to bodily degeneration and to unfitness of the indiwdn^ a 
woman's peculiar social duties. This is admiUedly SOmklttlfeose 
who are subjected to over-piemure; siilk ihe-qnesiuMiaaiato iMiiHr 
far these bad effects are gmieral among dmm of unmpan wb» 
are subjected to severe intellectual tmning, and ^ how dir thnm 
bad eflects may be counietacted by judicioas hygienic aurromad* 
ingf;, remam yet to be solved ; aad the experimertUlaiheld^her 
education of women now being periocok^ in America and Jbw- 
land will no doubt yield results which will practical^ solve the 
qucslion. 

The address in Metliclne, which was given dsis year by Dr. 

J. S. Billings, of the United States Army, dealt chiefly with 
medical politics in America, which, like Our own country, needs 
refonn in reference to medical educotiott. It is inttr^tiog to 
note, from the remarks of one so well qualified tp judge as Dr. 
BiUings, the great progress made in America in the cstabl^- 
ment of lafmratories devoted to scientific medical investiga¬ 
tion ; and it may be confidently expected that by this mDoaa 
important contributions will be adde<l lo the sbons of medical 
science. 

It is in tbe deftarimeDts of pathology and phan&AcoIogy that 
the influence of scientific thoug^ and method is most evidem. 

As Dr. Dreschfeld jx^intetl out in h 3 « address before the Section 
of Pathology, there is in the modem study of pathology a great 
deal more riian was comprised taenty or thirtyycAvs ago; ior* 
besides the inarvellous athTmees of morbid anatoa^ due to the 
improvement in histological methods and knowledge, the stimu¬ 
lus of experimental physiology has initiated unpnr antresearche# 
on various morbid processes. Indeed it is diificulC to draw 
bard-and-fart line between experitnental physiolagy and uaiho- 
logy; for, in many imtanoea, the invesUg^foo of i^iyriolQgical 
fonction proceedswhh that of the lose or inhibuio^ 
of that function. On the anatomical side pathologyJsaelziag tbe 
facts discovered by purely scientific investigators, ai^ >ap|M.yntg 
them with good results. Thus, os Dr. Dreschfeld points the 
application of the researches of Flemming, Heuset, Rrabl, and 
others, on the composition of the nucleus, to the study of the 
cancer-cel), has shown dial this is deficient in chromatin and 
embryonic in character. Again, the selective action of methylene- 
blue tor certain nervous structures when injec ed into the living 
body, as described by Ehrlich, Indicates a iiaw method of patho¬ 
logical research by which the coadition of these alnietuwil traded 
the toxic action of substances may be investigated. IL M«e»- 
over, as Ehrlich thinks, this selective action k due to co«i- 
ditions df alkalinity and oxidation in tbe stmUuMi, soBib U^t 
may be thrown by future research on the stUt very ohapiBe 
tions of the nucleus and cell, acd^ more particidor^ so 
on tbe chemical chaoges occurring in the nerves »% ebrdnic 
peripheral paralysis due to poisons, siids 
'I'hough a strong advocate of tlie study of eaperimBtal palA^ ' 
logy, Dr. Dreschfeld uiskted on the .neaesfi^ of 
having a clear idea of the object and, ns w as pos s iW e, of m 
methods of the research whi^ he k tmdertakibg. TltU. 
which U of course )he busk of all tisoful - 

very important in experimental owfog lo m 

conditions under which ftxperioaenta on airimiak Ase ' 

in this country. , 

In padkolo^y, which doak most ofoselj with Ih* :fiKte 4^ 
ease-^dkordofed struntsm, dkmdoMid, ,lktA V 

beena^pid, butnotbmreso^lOfksAGiMific^pct^^?^^ ' 

logy and tbcrapeuiics. A pm deal .gi 
)mr$ bteud^«d 

inniMian factt wtetrntaV'Mft «ttd aMp, tMKMM' 

•in ocamon m 







tH* d^rec^ba In modem' 
,t|l^iMwl^v'li| UlHdiiKK ' ’ CoiMictited'. at} the o^ ' hind wUh 

^Miher with ^th^logy and 
ittiMHe^''w'w^jtiitlftiMtt'ito' txp^' that the reee&t adirances in 

Wtttthl hnve a sthnuhitihg eifect 

;:' ^|KSS?^Bb(mton» Ih hi* address (which we print in 

f^A’Mhnr lbe S^ion of Pharmacology, ilhistrated one aspect 
b rthy kidtte hoe h^ dfewm^gg the connection between chemical 
cefMttillim ahd hbysiologfoal action. It will readily be seen 
^htt temaihs how hnpottant an effect the line of 
which he indicated will have on the progress of rational 
thWHpentietj whleh is based on a knowledge of the physio^ 
Ic^peal itecion of adrag. Or. Urunton^s address shows a hopeful 
sign of advabee in the treatrdent of disease by scientific methods 
and not by there empiriclsia. 

One of the most important commonications nude to the 
AsaoeMon, and detenrrtrg of mention here, was that by Prof. 

O- Liebrekh, of Berlin, on lanolin as a therapeutic agent. 
This Mtbsftttnce, which is a cholcsterin-fat from sheep's wool, 
is mwdh more rapidly absorbed by the skin than glycerol-fats or 
vaseltni this property being probably connected wUh the fact 
that in natum U is closely associated with, if not formed by, 
keratin-containing cells, such as those of the skin, hair, feathers, 
ike. Such a readily nbsorbahle fat, which k imirritating, and 
\^U serve as a vehicle for medicaments, has long been a de- 
tiidefatnm, and it is probable that lanolin will be a most im¬ 
portant agent in the treatment of skin diseases and of local 
disorders l>eneath the skin, ns in the joints. 

Space does not admit of a discussion of the numerous other 
interesting subjects, chiefly technical, introduced at the meeting 
of the Asftociatlon. The interesting questions hronglit forward 
by Dr, Taafe in his address on public medicine included the i 
spread of scarlatina by means of milk, a subject the investiga¬ 
tion of which has been undertaken by the Local Or)verninent 
Board, and will no doubt yield important results to pievenlive 
medicine. 


OX THE COXNECT/OX BETWEEN CHEMI¬ 
CAL CONSTITUTION AND PHYSIOLOGICAL 
ACTION^ 

H'HE meeting of the [British Medical Association k not for 
^ matnal irntTUctiim" only; it is ako for recreatiim ; and, 
probably, many members of thU Association will utilise the 
oppoctniiity which a meeting at the sea^side, like the present 
<,>ne at Brighton, affords them of indulging in that excellent 
occu|»lk)n lor an idle man—of watching the waves on the sea¬ 
shore and specnlating how far each of them will come. If one 
have Obly iiaM" an hour to spare, it is difficult to say whether the 
tide or flowing; it is only by watching for a longer 

tim* rhot oneoui be certain that the water is really moving in 
one or anothsr. Probably a great part of the charm 

which thii occupation possesses is due to the resemblance which 
one involuntarily traces between the ebb and flow of waters and 
that of human ciffairs—individual, national, or racial. The life 
of a dngle man is very short in c nnparison with the history of 
race 5 imd it k often very difficult to say whether mankind is 
advancini^ or retrograding, unless we compare his condition at 
epO(^ Wtdtly tMoved hi>m one another. 

tois, Wc find a general consensus of opinion, to the 
efl^ dhat idvilkaiion has steadily advanced ; and thk advance¬ 
ment is usually divided into four stages, characterised by the 
nature of the tools or weapons employed. In the first, or 
Patssolithic A«, man employed weapons or tools of flint roughly 
chipped k^to mpe and unpolished. In the next, or Neolithic 
^e, t)ie implements consisted of stone, but they were polished. 
The Eted itge is characterised by the employment of bronze as a 
material, .and the Mrth and highest stage by the employment of 
irw: IF^e s^iigin all marked off from one another, for 

we tc^ther ia the same cotmtry or in diflfcirn t cotmtries. 

Tht^^ which aft present we live is recognised aa the 

otr atoqolim^^^ large ernffloyment of that metal; 
btt|E.;#aiiM thaA to aotuttries Mone, more or less rudely 

tli« mMnftlkotnre of weapons or tools. 


For example, when I was is the Cokioial Exhibition lately with 
Mr, Norman Lookyer, he peinited out a fcmd of threshingim- 
plement, such as is now used in Cypms. It Consists of a flat 
board, in the oader side of which ave embedded a number of 
stone celts exactly like those made by prehistoric man, and per¬ 
haps used by him for a similar porpose as well as for axes. In 
the same way that we recognise four stages in the development 
of the implements tised by man in tlie arts or in warfare, we 
may, I think, recognise four stages in the development of the Im¬ 
plements he has used in the treatment of disease, in the first stage 
crude drugs were employed, prepared in theroughestmanner, sudt 
as powdered cinchona w metaUic antimony. In the next stage 
these were converted into more active and ntore maiutgealne 
fonns, such as extracts or soJutions, watery or alcoholic, in the 
tliird stage the pure active principle*, separated from the erode 
drugs, were employed, morphine ana quinine. In the fourth 
stage, instead of attempting to extract our medicines from the 
natural products in which they arc contained, we seek to make 
for ourselves such substances as shall possess the particular action 
we dpire. Now, jlist as we find stone and iron implements 
occasionally ^sed together in the same country, so we find that 
drugs belonging to the different stages mentioned arc used at 
the same time. For example, we may find crude powders, alco¬ 
holic extracts, and pure alkaloids all contained in the same pill. 
Nay more, we may sometimes give to the patient in addition to 
all these, a medicine made arti&ially. But, while this condition 
still exists, wc notice that crude drugs are being less and less 
used, and their place is gradually being taken l)y pure active 
principles. Wc may say, then, that we are passing at present 
from the Stone Age into the Bronze Age of pKarmacoIogy ; and 
may indeed be said to be just entering on the Iron Age. This 
age may be said to have begun about twenty years ago, when 
the researches whicii my i>r^ceasor in this office, Dr. Fraser, 
made with Prof. Crum Brown upon the connection between 
physiologjical action and chemical constitution, inaugurated a 
new cm in pharmacology. 'ITiey found that, by modifying the 
chemical constitution of strychnine, they could ako alter its 
physiological action, and convert if from a poison which would 
tetanise the spinal cord into one which would paralyse the motor 
nerves. 

We might perhaps date the beginning of this age from Blake’s 
attempts to show that a connection exists between the foim in 
which various bodies crystallise, and the mode in which they act 
upon an animal body. Richardson, lt>o, had ol>served that, 
amongst various com):>oundji of carbon, certain difference* existed 
in physiological action which might be supposed to correspond 
to diflerences in iheir chemical composition. And at the same 
time that Crum Brown and Fraser were making their experi¬ 
ments, Schroff in Vienna, and Jolyet and Cahours in France, had 
indc|3endeotly arrived at somewhat similai' conclusions ; neverthe* 
less, 1 think we may fairly say that it was the experiments of Cram 
Brown and Fraser which fairly started pharmacology in the new 
direction in which it has since been steadily advancing. It 
would be impossible for me to enter at all fully into the recent 
development of this branch of research, but I think it may be 
both interesting and useful to try to give you a short and ympular 
account of the chief points already made out; and, in doic^ so, 
I may perliaps be excused for using, almost to the extent of 
abusing, similes which are not precisely exact, but which may 
be useSl in giving you a rough idea of a somewhat compUcated 
subiect. 

We have all heard of the flesh-pots of Egypt ” ; but I find 
that everybody is not acquainted with the “ flSi-pota of Shiloh,” 
though *^good Utile Samuel ” has probably been frequently hold 
up before us as an example to ^ followed, and nossildy the 
naughty sons of Eli as an example to be avoided. When these 
sons of Eli were priests in Shiloh, their custom was, when any 
man offered a sacrifice, to send their servants with a *'* flesh- 
book ” of three teeth, in his hand, which he struck into the pan, 
or kettle, or cauldron, or pot; and all that the fle^hooks 
brought up the priest took for himself. 

It is obvious that what the print’s man hrought up would 
depend very greatly on two thinev vtx. the contents of the pot 
and the nature of the book^—whether k were largo nr small, 
sharp or pointed, single-pronged or many-pronged. It k 
obvious, too, that a very slight aUenttiofi of the points, by the 
jttdkiotts ap|dicadoa & Ala or whetstone^ might considerably 
influence the layonTmess of Hte priest's dkorer. With the small 
pots that (hey -werb Bkely to have in Shiloh, it would not matter 
m of handle woa; but U wottld matter 
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^_ f if the pricRts bad to co fishing in the brawn sea of 

ue&on* for tbeiei with a short handle* they might not be able 
Ip roach the tit-Wts In the middle, and if the handle were too 
lo^gf th|y might go plunging ihdr hooks about the opposite 
lide of the vessel, with the same result as if the handle were too 
short. Now, in the drugs which we use in medicine, we may 
find a certain analogy with these flesh-hooks, some part of the 
drttgs being comparable to t^e hooks, and others to the handle. 
Perhaps the analogy would be even more correct if we were to 
re^ra the hooks as haWng movable points, which could be 
taken off and replaced by others of a different form or sharpness. 
If we take alkaline salts as an example, we may regard the base 
as the handle, and the halogen as the hook ; and by modifying 
either of these, we may alter the parts of the body affected and 
the manner in which they are affected. We might, indeed, com- 
piue chloride of sodium, in which we have the chlorine attached 
to sodium, with the low molecular weight of 23, to a hook with 
so short a shank that it did not reach the big joints lying in the 
middle of the cauldron ; while potassium, with a molecular 
weight of 40, was just long enough to <io this; and rubi¬ 
dium, with a mol ecular weight of 85, was so long as to go 
plunging about on the other side. In fact, we find that this 
IB very nearly what occurs in the muscles of the animal body 
aAer the administration of (he chlorides of sodium, potassium, or 
rubidium ; for, while potassium chloride is a powerful muscular 
poison, the action of smlium and rubidium chlorides on the 
muscles is very slight. 

We have seen what changes would follow alterations in the 
shank of our flesh-hook ; now let us sec the effect of altering 
the prongs. If we put on a small one like chlorine, it may go 
dragging about catching everything, but bringing out nothing ; a 
bigger o'le, like bromine, may lay hold of a lung or a brain ; 
and a bigger one still, like iodine, may lay hold of a big joint. 
Now, what we find in the body seems to be somewhat similar. 
The chlorides circulate in the blood without producing any 
marked alteration beyond that which is due to the substance 
with which the chlorine is combined. The bromides attack the 
brain and nerve-centres, and the iodides lend more especially to 
affect the muscles and the glands. 

It Is evident that another important factor besides the sharp¬ 
ness of the hooks is the numljer of prongs, and the three¬ 
pronged hook seems to be the generally effective one. Now, in 
pharmacology, there is one substance—nitrogen—which appears 
sometimes to have three, and sometimes five prongs, or affjnitic.s, 
as chemists term them, and it is a substance having a very 
general and powerful influence over the body. When comlfmed 
with hydrogen in the form of ammonia or of ammoniacal salts, 
it affects nerve-centres, motor uerve^s, and muscles, tending first 
to stimulate and then to paralyse them. Hat, as we would 
expect, the effect of the ammonia is modified by its combination 
with^ iodine, chlorin^ and bromine ; and we find that, while 
the ammonium-chloride generally attacks the spinal cord and 
causes irritation, ammonium-iodide paralyses the motor nerves 
and muscles. 

When nitrogen has oxygen combined with it in place of 
hydrogen, so as to form nitrous acid, its action is exerted more 
especially upon the blood and blood-vessels, so that it causes 
the blood to become chocolate-colon red, and the blood-vessels 
to dilate. This power of dilating the vessels is sometimes ex¬ 
ceedingly useful m the treatment of disease ; and we have been 
enabled to vary the action of our drugs so as to attain, to a great 
extent, dhe end we desire, by "our knowledge that the action 
depends upon the nitrous acid, and not on the substance to 
which the acid may be attached ; or, to return to our own com¬ 
parison, the effect depends on the nature of (be hook rather 
than on the kind of shank to which it is attached. Thus, where 
rapid dilation is desired, we use nitrite of amyl ; but where a 
slower and more prolonged action is desirable, we employ nitrite 
of soda or nitro glycerine. 

In Bome useful tools we have the two ends serving different 
plutposcs: one end, for example, being a hammer and the other 
end a claw for extracting nails ; and we can easily imagine a 
fle»h-hook constructed on the same principle, one end, let us say, 
haviae the prongs widely apart, and the other the prongs close 
togetner. With such a hook, it is evident that the viands which 
Mrere fished up wottld be different according as one or other end 
was put into the pot, for the close prongs would bring iip 
d^cate little pieces which would simply slip thtough the wide 
ones. If we cury our Ukistnujon a step forthefi end suppose 
IhU hook to consist of two pails attadlied to one another 


ahteia'prongs^ white 

only one prong were left free 

of diffbrtnt shapes, the pieces ohfoiteahy the man ijiwotf ^ 

be of a different kind, according is theproog befotij|ed eb of^ end ^ ; 
or the other. Now wo seem to fiiid somothmg osf M eqjtt 'fo'ilhd ^ ^ ^ 
union of nitrogen with carbon. Cf rboh is a subiitiilce wijh itfor 


times to have fiver When the bitro^n arid the Ott , ^ 

united in such a way that four affinities'of eacl| ere ooglM^od;: 
together, leaving one free afftnitj or propg belongfog to Jliemd 
nitrogen, thus,—NsC, the compound is exceedinttJy IwbWtaS; 
whereas, when the free affinity or prong belong! to )tho earhoo 
and the other three affinities are joined to triad nitrogeni wOS, 

—C=N, the compound is comparatively innocttotts. 

This fact shows us how very important the nature of thte free 
affinity in the compound is in regard to physiological acUon. 

We have just pictured to ourselves on instrument of two 
joined together by smalb hooks, and consisting, in foct, of two 
links. In this instrument the links differ a gow deal fiw each 
other; hut one link—namely, carbon—has a^ great posver Of 
uniting with itself, s? as to form long chains, strafgjhY or 
branching, thus— 
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It also forms what we may possibly regard as close chains, SO 
stiff as to apt the part of a shank, to which Bingle hooks or long 
open chains may be attached. We may represent it graphically 
thus— 
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Now, if any of EliV successors wanted to fish in Solomon’s 
brazen sea with hooks attached to a flexible chain instead of to a 
stiff shank, the results of his fishing would not only depend on 
the books he u-'Cd, but on the length of the chain, on the kind of 
chain, single or branching, and on the position of the links to 
which the hooks were attached. 

Now, in the series of chemical substances to which alcohol 
belongs we have an illustration of the modifications In philo¬ 
logical action which arc })rodqccd by the length of the Chaih^ 
the kind of chain, and the position of the hooks. The link!, in 
the case of alcohol, consi'^t of carbon atoms attaebid to e«ch 
other by one affinity, so that each terminal atom, ot link, ha^ 
three affinities, or prongs, and the intermediate links have two 
each unattached, thus— 
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We may regard one prong of one terminal lifik a» fornfoked 
with a sharp point, to which we give the naitttf of tiydrtMty^j 
while all the others ate furnished with blunt hydrdgen polttfo, 
thus— 
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All the alcohols attack tlie nerve-centres, and 
the spinal cord, and the centres of organic Ufo In 
oblongata. In Urge doses they 4II produce deathi nihl th^ 
longer the chain the more deadly do they beeDti|»^ 
chain is so heavy thAt it cen hardly be hsed et; aSt or,«h! 
words, till the aioobol becamea ao aolid that 
enter the body and produce its toxic action, , 

If we fix the sha^ hydrcayfl bn oiut bf tha 1 
instead of the end Vc wbdld nathhi& ie: 
aupply Bovatt^ the piw Of hseht iiuMt 
as it dd'tf it wOm idta<^ 



Y; ■-." 4 , 




of alooholi. ,.|!Qr«xam{tle/ 

-'Vv?VV'iH H M . 

,|, J I 

V'' H—C—C—C-^0—H 

V"' ; '^ ' ' f J ( 

H H n 

w^dNb, IB attached to the terminal link, appears to 

.ppiBdtiefl, tlCOttdUy &ior^sing paralysis of the nerve-centres; but 
ftlcphol, where the hydroxyl is attached to an 
ioM^iare Ifmk, thtut— 

11 H U 

' ill' 

' ' I 1 I 

H () H 


scratches up or stimuIoteE the nerve-centres before it paralyses 
them (Efron FHUge/s Arckiv^ Band xxxvi., 1467). 

The whole of the carbon compounds, formed on the principle 
of an open chain, appear td have an action more or less like 
that of aloohot, though these are modified by the nature of the 
substanew which as it were, the free affinities of the 

carbon links. Thus, marsh-gas, alcohol, elher, chloroform, 
bromoform, and iodoform-*^ 
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all tend to paralyse nerve-centres, and to exert an ansesthetic 
action ( but the chloral in the chloroform tends to make the 
subatanoft paralyse the heart more quickly than marsh-gas, 
alcohol, or ether, which contain hydrogen alone, or hydrogen 
and oxygen; and in iodoform the effect of the carbon is to a 
greaf eitteat awamped by the iodine. 

It» to Liebreien's reco^ition of the fact that similar carbon 
compounds possess a simiUr anaisthetic action that we owe the 
discovery of dUoral. The knowledge of the depressing action 
on the heart of chlorine in such compounds led Schmiede- 
beig and Cervello to search for a hypnotic substance which 
should not contam chlorine, with the result that paraldehyde has 
beed added to our therapeutic m mamentarium; and the 
stimulant action of ammonia led Schmiedeberg to introduce a 
new hypnotic, urethane, which, like chloral, will produce sleep, 
Nt, instead of weakeni^, wilt stimulate the heart, and is thus 
adtnWihle In cases where chloral might be dangerous. 

Let ua Skbw turn to the other class of carbon compounds in 
wluoh the atoms are arranged so as to form a close chain, or, as 
we may call it, a stiff nudeas or shank, to which either single 
hooka, dr open Stains may be attached. IhU group of carbon 
comtKMittidv is termed the aromatic scries. The substances be- 
lopglhg to it difer from those of the open chain or fatty groups, 
aa they tend to stimulate the nerve-centres, and 
prddhi^, cmhmhjiqiM or spasms before paralysing them. But 
which they pcasess appears to be 
thi^r powm t)l radamg temperature, and of destroying low 
act both as antipyretics and as anti- 
that In the open chaihsof the fatty 
the increased number of links 
aeilvity.of the Compound, and a condi- 
Ih aoihe i^pects at least* is |o be found id 
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When these hydrogen atoms ore replaced by methyl, the 
antiseptic power of the phenol is increased, and the mcrease 
appears to be in proportion to the number of methyl groups 
which are introduced into the compound. Turning again to our 
old illustration of the flesh-hooks, we might compare the benzene 
nucleus to the shank with six points, each of which might be 
armed either with a sharp hydroxyl hook, or with a blunt hydro¬ 
gen one, or with a carbon chain. The more the blunt hydrogen 
hooks were replaced by chains, the more thoroughly would they 
sweep the pot; and, in fact, we may say that the more chains 
there are instead of hydrogen, the more thorough is the anti¬ 
septic action of the compound. 

In the case of antisc})ticH, all that we want is to insure a 
thorough destruction of the microbes, which give rise to putrefac¬ 
tion or disease ; but when we come to deal with antipyretics we 
have a more complicated problem before us, for we wish to re¬ 
duce the temperature in man or the higher animals, while at the 
same time we have to avoid producing any marked action on the 
nervous system in the way either of spasms or paralysis, and 
also to avoid depressing the circulation and causing collapse. 
Now several boaies nearly allied to carbolic acid, and differing 
from it only in the fact that the benzene nucleus in them has 
two hydroxyl groups attached to it instead of one, as in carbolic 
acid, have a strong antiseptic power. These bodies are hydro- 
quinone, resorcin, and pyrocatechin ; they all have an antiseptic 
action, but the strength of their action is veiy different, resorcin 
having only one-third of the strength, and pyrocatechin only 
one-fourth of that of hydroquinone. This difference in strength 
shows u9 here, also, how inqwrtant the position of the hydroxyl 
groups is; because, in pyrocatechin they are close together, m 
hydroquinone they are as far apart as they can be, and in resorcin 
they keep an intermediate position— 
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^ lbete.1)odi«4* p^ttM ff^rni 4 h«ir simple struciure, appear lo 

ftdilpU^ to ftUoclc all parts of the animal or^aaisatjoiir and 
thw oto apt to al^t the nervous system and circulation. In 
tftnitv to airoid these dlsadvantaires, various attempts have been 
io obtain bodies of a ^imuar but more complicated struc¬ 
ture, which should have a more specialised action, and would 
tower the temperature while leaving the nervous system an<l 
drcttlation unaffected, TJhcse attempts have been more or less 
successful,and we owe to *them the introduction of three new 
retntolies—'kairin, thallin, and antipyrin. The former two, after 
a brief period of trial, have Iwcn iound more or less unsatisfac¬ 
tory ; but the latter is perhaps, upon the whole, the best anti¬ 
pyretic that we possess, reducing the temperature and, at the 
same time, having few disadvantages. Salicylate of soda is 
nearly allied in chemical constitution to resorcin, and as a gene¬ 
ral antipyretic it is almost equal to antipyrhi, and superior to it in 
cases o 7 rheaiinatic icver. It is possible that wc may still obtain 
antipyretics more powerful than any we yet possess, and specially 
adapted to the febrile conditions arising from different causes, 
for these antipyretics do not appear to be equally successful 
in different kinds of fever. Antipyrin is best in h^tic fever, 
and salicylate of soda in rheumatic fevei', but an antipyretic 
which will be thoroughly satisfactory in typhoid fever is still a 
deddAratuin, 

1 have said that antipyrin is generally free from any disagree¬ 
able action ; hut this is not always so, for it sometimes may 
produce collapse. This shows us that in the action of all our 
drugs wc have two factors to consider, namely, the drug itself 
and the body into which we introduce it. We have just been 
oonsidenog the alterations in physiological action which may be 
t>rDdnced by changes in the chemical oonstitution of our drugs ; 
but there is another factor which is perhaps more difficult to 
investigate, and stUl more im['»oitaat in the treatment of disease, 
namely^ the oomlition of our patients. The failure of our drugs 
to pno^oe.. the effects we desire is one of the most trying occur¬ 
rences in medical practice. Thus, in fever, wc sometimes find 
that drugs will not imduce the pulse ^ they do in non-febrile 
conditions, and digitalis in pneumonia sometimes appears to 
have lost its sedative action on the heart altogether. Some 
yean ago I thought that possibly this might l>e due to the high 
tesa^^erature producing paralysis of the nervous apparatus which 
restrains the heart, and supposed that the peripheral undii of the 
vagos in the heart might be paralysed. I then made some ex- 
perimento, which ^owed that I was wrong in this sui»pt»itioii. 
Several years afterwards my friend Dr. and I made some 
further experiments, which showed that the failure of digitalis 
to alow the heart in febrile conditions is really due to paralysis 
of the regulating nerves of the heart; but the part of them 
which is paralysed by the heat is their roots in the medulla, and 
not their endings in the heart. 

In other experiments which we made together we found that 
the muscle of a frog poisoned by barium could be restorer! to 
its normal condition by a high ‘temperature, and also by the 
application of pota'^h salts. It occurred to us that, if we could 
saturate the body of an animal with potassium, wc should be 
able to render it proof against the poisonous action of barium. 
On try tng this, we succeeded in rendering animals so far resistant 
to the action of the poison that they were alive and well after 
animals of similar size, but unprotected, had succumbed to the 
action of the same dose of poison, although we did not succceil 
in ultimately saving the animals. 

But Dr. Cash has pursued this line of investigation far beyond 
the limits of our mutual research, and he has obtained results 
which seem to me to be amongst the most extraordinary and the 
most promising in pharmacology. Knowing, as he did, that 
corrosive sublimate was an exceedingly powerful disinfectant, it 
gccurretl to him that it mighf be more harmful to disease-germs 
than to the bodies of higher animals, and that he might be able, 
by the introtluction of the poison into the body of an animal, 
to render it insusceptible to zymotic diseases. A similar idea 
bad pccurred to Koch, who injected corrosive sublimate into 
animals after previously inoculating them with anthrax ; but his 
exptfatr.eais failed, while Cash has proved successful by intro¬ 
ducing the corrosive sublimate before inoculating with anthrax, 
and thus giving the drug the start of the disease. These e3q>eri- 
ments acquire an additional interest from the fact that M. 
I*ESteur, Although uncertain regarding the exact mode in which 
his process of {noculation for hydrophobia has brouj^t about 
ftuch satisfactory mqits, is disposed to think that the agent 
prevents the dheinse is a chemical substance, and not n mktob^. 


cology admcedMnccCruito^irowhaAidf^)^^ „ 

directed it into,A new' pathi wU'mttf 
may not only have greatly adijkd ao our tCbch bf 
but will have enabled its to to nacettoin this oonditibfii ^ 
patients that, either by the proper modification of a 
remedy, by the proper admhttuie of iemedlei, or 
changes in the food or ttutOniidUtgs of eac6 
insure the action we desire, and shall not 110% to M 

painfeily do at the present, that ear patfeitts oflea 'dfe pr 
of knowledge, not on our port, Intt on tW of 0% #rl.' 

Nothing IS more painful to a medical man than having 4o • 
answer in the negative the agonised appeal, '^Oh, dpetor, CAti 
you do nothing?” of those who see passing away,fiieOds wh^ 
are dearer to them than their own life. It is because we medical , 
men know the value of human life and the extent of human 
suffering; because we are called upon to protpug the Hv«s of 
those whom not only their friends but their country and 0m 
woiid at large can ill spare; because, we mnst, ir pomihk** 
relieve pain sometimes amounting to extreme torture ^ 
sufferers thgm&elves, and felt hardly l«s heen^ hy their friends, 
that we consider it is not only permissible, but Ia oar imperative 
duty to gain the knowled|(e wc require to attainour tweo 

though wc sacrifice the lives of animals, and Icvfiiot upon them 
some pain—^never wantonly, never carelessly, and alznast idways 
slight in comparison with what we offen see pur patioDta ^1, 
Moreover, the I )wer animals suffer from disease as well As men, 
and we may hope that the advance of pharmacology will give 
us the means of relieving pain and prolonging life m them as 
well as in man, 

SCIENTIFIC SERIALS 

Journal tie PAyslquet June,—P. Gavbe, experimental re¬ 
searches on radiation. Examination of the formulae proposed 
by Dulong and Petit, by E. Bccquerel, by Violle, and by Stefan. 
The author holds Stefan’s law to be true for alisolutely black 
Iwdies only. The verifications have been niiwle by spectro- 
photometric measures of glow-lamps fed from accumul^rsi^ 

G. Wyrouboff, the structure of crystalline bodies endoWia with 
rotatory pt>wer. This is a remarkabJe paper, traversing several 
conclusions hitherto believed to be proven. The autlwr status 
that the alleged necessary and constant relation between rotatory 
power and the existence of facets indicating non-superpoaable 
hemihedry is untrue, for of eighteen such substances known, 
only four have been proved to have such facets, whUe the nittatoA 
of lead and of baryta whidi are cubic with iaoets of this Iriud 
Have no rotatory power. The author now propoBjmfa the view, 
which he supports by the discov^ of striated structure® upon 
the facets in question and by various strong arguments, that tb« 
real phyrical cause of this rotatory power is wmt sueh 
consist of superposed iaurinee crossing at different aqgfes, and 
possessing biaxial refrnctiem. In feet, be holds that tbm 
stances are onty pseudo-symmetrioal, and that the bofft^Upmlto 
plates of Reusch which show rotatory power ane rc|^1 types oC 
the phenomenon in general. He particahufy mers to ihte 
optical behaviour of amethyst, and further d%fares tlttt be 
has succeeded in provinjg j that the torn crystalline festo of' 
sulphate of -quimne is dinorhombic. He regards as absobxfedy 
illusory, in the vast majority of cases, the so-called mewtement 
of the angle of rotation by th^ substances. LaUreUt, fovctk^l 

methods Tor the execution of objectives kitsnded fpr 
of precision. This paper desotibea nseolu tor testbig ,Mlag 
process of manufecture the cumtnres, Ac., eff totofa JWtobdtf? 
for spectroscopes, goniometers, and scicb Atot 

A. Duboscq, saccharimeter for white KgKt. ^ 

has a Senarmont pulariscope placed between tjbe jKdamer, abd 
analyser. The Senarmont poloriscope ooiudsts tout ^ 

quartz disposed so as to show tw6 friiqfea Wfth Wock ceuM. totoStr 
which in the dark fteAd are situated exactly in Ikte qito ' 
another. On mttodnciDg any tabstonoe that routes 0 te, pftub 
of polttrisation, the iHuges move rfgbt miUlMt* A 
pensator is added-—*J. VoteofWt, biffuienettdf imtore 
conductors upon the seifaedilotlon of on dfecuic 
summary of tue recentjp«{krs of HnAos and VL' I 
K. Angstrdm, on ttm dfifiMoo of 
feces,—Ch. Soret* n^IpBU'ChlMl Ott'iiW' MfelMilm '’WHi 
«i«a «f the SWt: 
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cfMB th« .a(%ti(MT of «ul{ifaanc 
illiwiM'irUlaBoee of oititude ovt diurnal 
flcHoeebtlit rttXat of 

iiiaijli'l<iftf''fi''0^' <<<crioft of idn The i«sa1tsi» which agitte wirh 
<>Mrakd^‘.^i^^ b9»OF«|jhAm> nusthorl.—Scha^beli, 

o d ydptilwrt^- toi ^ on Um l«opoCt of elastic bodies. 

^ Pa*^is, tome ix. fasc. 
of M. tViphiard's paper on the cephalic index. 
fw of nomondatare M. Topinard virtually 

tnefhod Sn fhvonr of the quintuple division 


R(fa(pt^ W;rit>f. F 1 )oW«t> and generally followed by English 
and Att W t nOft ft anthropologists. For ms old terms of **sus” 
aai4''**rt^r*'Ijafuttber adopts those of “ ultra and “hyper,” 
dw daampie, while ne considers that the true dolicho- 
jiropp is represented by the index of 70-74 inclusive, 
his trtlia* abd lm>er*doHcho* subdivisions exhibit respectively 
the Indiices of 60^ and dj-dp. The medium ^roup standing 
hetween the doHdho* and the brachy^cephalic limits he character¬ 
ises Os mesaticephttlSc,” with an index of 75-79 inclusive; 
while his bracbycephalic divisions range from 80. beginning with 
the mean tepresantaiives of the groups, to 94 as the extreme 
limit of the ultra-bracbycephalic index.—At a later meeting, M. 
Topipord drew attention to the neoes-ity for using greater ex- 
nctitiide In the definition of the methods to be employed in 
making oodsiKMometric determinations, those of M. Bertillon 
as set down in his instructions regarding anthropometric identifi¬ 
cation being, in his opinion, at once complex and inexact.—On 
the ao-called *'L«nape” stone, _byt de Nailaillac, whose 
opinion of the possible genuinenew of the stone is, as he infornis 
us. baaed only on the testimony of others.—On the occurrence 
of amber in fKe prehistoric graves of the Departement des Basses 
Alpe)»^ by M. Beniteai^ These finds were formerly so frequent 
that iht peonmtt in some districts used aml>cr for lighting their 
dwqllirrj^fi. and hence it was locally known as “ peYracremarela,” 
or batnmg stone. This name U still applied 10 it at Salignac. 
where many of the villagers are in possession of amber, all of 
which is more or less rw in colour.-'At a later meeting, M. 
Uotinem^re described to the Society some curious bronze disks 
fuimd by M. Ohivier in graves near Salignac, and which appear 
to have been need to strengthen the outer .surface of cuirasses 
and other forms of protective armour. In a cemetery in Carniola. 
bdonging to the early Iron Age, a helmet has been found 
compoM of aimitar biwnee knobs fastened in rows to an inner 
skirt liti^—Anthtsopology and philology, by ?d. Beauregard, 
'i'he object of the writer is to show the importance of the com- 
paraiiwfr otwiy of lauwoogea to determine the usages, and moral 
and mental status of varions nations. He specially passes in 
review the lanmtages of Egyjjt and South Africa, Mexico, Peru, 
andthefted induii^mg in many fanciful deductions re- 

osttimed ethnic offituiics.—On the origin of life, by M. 
Fonveflei The sathor bdievea that modem science justifies the 
theory that the ahpphwt icxtm of green Algee represent the 
earlmmoidfeitatinm of organised beiags, in which clilorophyll 
was the active 'agent.—On impregnauon, and the influence 
cxerrtM^ <m subsequent olhpring by the first conception* ^ M. 
FoUvetlt^Oa the dflEeota of long and short periods of militaiy 
^eriirte ^’fhaFrencKormy on the health and physical develop- 
meiw of the men, by M. Lagneuu.—On the origin of 
the fsbdoatiort of glass, by M. Mortillct.—Morplu^ogical 
descriMm eif the brain of Gambetta, by MM. Cbudrinski and 
MdchkN thtvol. iTWs extremely minute report of tlie 

ondertakeo at the instance of the Society, 
is illusbroled ty numerous sectional drawings of the various con- 
volrttt0rt*i wlim %hihit a remarkable degree of complexity, 
and fm;iafm«ita| regularity irt the arrangement of the folds.—M. 
Beourerterd before the Society various objects obtained from 
the' ^ Pampas, inclndit^ the curious “ betas de 

potetth** ^ brttds made fSrim the skin of the hind legs of horses, 
hi? ^kett-^On the exploration of the tumulus of Keigouret 
A few huplemente and a 
km; jmeet the finds yielded by ^ recent 

Which were nearly deotioyedp 
nrtd tw removed M the time ef tbeh 

^ors Ago*—Ren^t, by M. 

Ilf 


' of which the vekrtrtfov belonged exdnsively to young duldres* 
Among the imoserooe ffrtgn^^ of bones were a great moss pf 
br<^en jora and va$e« decoeoted with various emblems of the 
diyittities Ch dchiutlicueand Tialoc, to the latter of whomyotmg 
children were sacrificed on high places to secure rodn. 

p^lelin de VAfad/ffm Po/aU tU June.—On the 

origin of the phosphate of lime in the brown chalk phosphatic 
bc^ of Ciply, by F. L. Cornet. These beds, which have a 
mean thickness of 31 metres, and about 18 per cent, of phos¬ 
phate, arc shown to be undoubtedly of animal origin, os attested 
py the large proportion of nitrous organic substances contained 
in them. The brorwo chalk appears to have been deposited in a 
shallow sea inhabited by a numerous fauna of inveitebratel, fishes, 
and Uige Sanrians. The deposits were slowly formed in tranquil 
w^ers during a long geological epoch, as shown by the great 
tliickne-s of the phosphatic beds, the perfect regularity of the 
layers, and the stale of tlm fossil shells foind in them. These 
deposits, which occur nowhere else, may have been caused by 
the peri^ical destruction of fish, such as at present occurs an¬ 
nually in the Gulf of Aden,—Note on the parollelism between 
the Carboniferous Limestone of North-West England and Bel¬ 
gium. by L. G. de Koninck. It is pointed out that the ^n- 
chronUm of these various systems is for from being fully esta¬ 
blished. The Toumai formation would appear to Im old^ than 
the English fossil! ferous mountain limestone, while the Visc^ 
rocks may be cemtempornry of the Yoredale series. On the 
other hand, the zone of Pre^duetut ^tgattiens seems to have ac¬ 
quired a far greater development in the north of Knglaad than 
in Belgium.—Remarks on the law regulating the tension of 
fluids, by P, de Keen. The formula recently Announced by the 
author is here shown to apply not only to stable fluids, but also 
to those whose physical constitution varies with the tempemture. 


SOCIETIES AND ACADEMIES 

Sydney 

Linnean Society of New South Wales, June 30.—Prof. 
W. J. Stephens, F.G.S,, President, in the chanr.—The follow¬ 
ing papers were read ;—Note on Ctenodax wilkinsoni^ by 
William Macleay, F.L.S. It is here explained that the fi^ 
described by Mr. Macleay under the a^ve name has been 
a curtained by Dr. Ramsay, of the AustraHait Museum, to be 
closely allied to Teiragofturus ettvieri, of Risso. Some reirorks 
are also made on the habits and affinities of the fish,—Notes 
on the recent eruptions in the Taupo Zone, New Zealand, by 
Prof, Stephens, M.A., F.G.S. In this note the author gives 
I>anicuiars of the late voicartic disturbances, and such informa¬ 
tion 08 to the geographical and geolo^cal features of the disitrict, 
as may perhaps enable those living at a distance to understand 
more clearly the accounts of the recent outbreak which have 
already appeared in the new^opers.—Notes on Australian 
earthworms, Part I., by J. J, Fletcher, M.A, B.Sc. Up t.v 
the present time but uiree Australian earthworms have been 
described, Lumbrirus nevtE^hoUandia:^ Kin berg, and Digasitr' 
lumbricoides, Perrier, from N.S.W., and Mtgaeeolides ai^trali^^ 
McCoy, from Victoria. In this paper a fuller account is given 
of Kin berg's species, and descriptions are given of six new or 
undescribfiS worms from the rich volcanic soil of Burrawang and 
of Mt. Wilson. Of these, two species (/*. c9xii and P, itiw/m/fjr) 
ore referred to Schmarda'a genus P^rkhata; two others {N 
camdenensis and N p^andis^ are included in a new fwfvrt- 
cHUllian genus NotoscoTex ; a fifth (Didymogaster stivaHctti) also 
is infraMe//taHj but dtfes from Noimokx; and the sixth 
( Crxfdodrilus) is posiditeliim^ with eight rows of setse, bwt is 
different from Dlgaster. Three of these, as for as is known at 
present, occur only at Burrawang, one at Mt. Wilson only, one 
Is common to botn localities as well as Sydney, and one occurs 
at Burrawang, Springwood, and Jervis Boy, Mr. Fletdier has 
heard of the occurrence of worms, some of them very large, in 
the Hun ter and Meumirg River dikricts, and probably dieoe, as 
w ell os lllawarra, the Richmond and Ciatence di^dets, and other 
parts of the colony will yieldi when systematically searched, a 
good harvest of earthwonna, He therefore appeals to the 
members of the Sbdety resident ia these or other localL 
tl^, either for ih^monon or for opedmens put alive Into 
good methjdafed or mA aHve porii^ in a tin boxi 

large h^le, Srilii rt Httk earth «bd plenty of damp moss, 
tfifoniwtfon os to m eoltlanoe or otherwise hf eoithwanrtrt in' 


ol HiQ interior 'be very vatonbie.—^N’otw 

<lib UIA dietHbution of CtrdtHl^ fUsta, Gray, from the eoa«t of 
Jfe# South Wal^, by John Bnwieri C.M.Z.S. A number 
of iikstanoee Are given oftheoctiurrence of this Hydroeoon near 
Jteda of Port Jackson. Mr. Brazier also mentions that a 
apeciiiien sent from the British Museum to the Australiai 
Museum as CiruieUa ft4s:a^ Gray* is really DMeila atroritbens^ 
Gray» from Algoa Buy., 

Paris 

Academy of Sciences, August 9 Emile Blanchard 
in the chair.—On the problem of Gauss concerning the 
attraction of an elliptical ring, by M. Halphcn. Although I 
a clear demonstration of this well-known problem has lately 
i>ceD made by G. W. Hill (Simon Newcomb’s ‘‘Astronomical 
Papers," vol. i. i88i), a fresh solution is here proposed, which 
has the advantage of not rcoairing the preliminary resolu¬ 
tion of an eejuation of the third degree.—Observations on the 
oldest sedimentary formations in North-West France (con¬ 
cluded), by M. Htit>ert. It is shown that the clay-slates of 
Saint-L6, which are pre-Cambrian or Archaan formations, 
were depositea in horizontal layers in a marine basin, which 
stretched from Wales southwards to Quimper and Alen9on, ami 
which was broken only by a few isolated masses of granite and 
crystalline schists. I nis oldest of oceanic waters lasted for a 
long geological epoch, as attested by the thickness of these 
deposits, and the transformation of the muddy sediment into hard 
clay-slates. The present vertical position of these rocks, which 
were antecedent to all animal life, was evidently due to contrac¬ 
tion of the terrestrial crust, by which were determined the fold¬ 
ings, faults, and ruptures, and probably the general upheaval of 
the whole region.—Reply to M. Uugoniot’s note on the pressure 
that cKids in the contracted section of a gaseous vein, by M. 
Him. I'o M. Hugoniot’s objection the author replies that he 
has shown by experiment that the gas Bowing through a cylin¬ 
drical tube into a reservoir, where it becomes very rarefied, falls 
gradually from the pressure }\ which it possesses in the gaso¬ 
meter, to a pressure Px^ which is almost exactly that of the 
rarefpng reservoir,—On 0 >e velocity of the flow of fluids, by 
M* Th. Vautier. Having in a previous communication ex¬ 
plained his graphic method, the author here shows the process 
by which he has successfully applied the revolving mirror to the 
measurement of the velocity of fluids.—Spectrum of the negative 
pole of nitr<^en: genera! law of distribution of the rays which 
appear in the bands of the negative pole, by M. H. Hedandres. 
m the luminous region, which alone has hitherto been studied, 
the spectrum of the negative pole is accompanied by faint traces 
of positive bands. But in the ultra-violet region it is prolonged 
only by a small number of bands and becomes, so to ^ay, 
smothered amid the powerful and numerous positive bands. 
The rays of the band A 391 are disposecl according to the follow¬ 
ing simple law : The intervals from one ray to another, calcu¬ 
lated in numbers of vibrations, arc arranged as nearly as possible 
in arithmetical progression. This appears to be a general law, 
not merely an is^ated fact, as observed by Piuzi Smyth 
and Herschel between sixteen rays of the green band of the 
oxide of carbon.—On the temperatures and critical pressures of 
aome vapours in liquids, by MM. C. Vincent and J. Chappuis. 

In a previous communication the authors announced their re¬ 
searches on the temperatures and critical pressures of two series 
of gaseous bodies ot the ordinary temperature. Here they give 
the result of their experiments with liquid bodies at the ordinary 
temperature—the chloride of propyl, the scries of the three amines 
of ethyl, and the two first normal amines of propyl.—Researches 
on the variations of solubility of certain chlorides in water in the 
presence of hydrochloric a,cid, by M. Guillaume Jeannel. From 
bii experiments with the chloride of potassium the author infers 
that the variations of solubility of this salt are not subjected to 
the UW recently announced by Engel. He arrives at the general 1 
edneittsion that the solubility of the chlorides precipitated by - 
hytlroi^loric acid varies in the presence of the acid, so that the 
^ttn of the equivalents of water, salt, and acid forming the ^ 
o^ion remains constant at the same temperature, whatever be 

^^loride and whatever be the proportions of the mixture.— 
CotthtDAfionai of ammonia with the metallic permanganates, by 
M; T; KlObh-'Chemical and thermic study of the pheno^ 
ehlphuiic fields? poraphenosolphuHc acid, by M. Allam- 
iye Caiitt. Tbi8jw|>er k devoted to a fresh stu^ of the three 
fdk«i»9«n)|fihrb (oiqrphenylataphooic)Cj,H|S,Oi,---Onthe., A 
preaeDcse of leokMne te vegetation, by MM. Ed. Hedcel and 1 
Fr. flehlttdrtrfkhfibn. The amhw raearcbes eonfirm the ] 


that kndwtt thjtpciil 

H fohhd oko in iina6roasp(eh^--^N'<dennikig^Al^^ 
dkriUed from the grape^coke of vWte wine^ 

S ier,^Fresh researches on the n«mto 
Aurioe Mendelssohn. It is shovrti that the aidkicttrmnt 
the same physical and physloloeiOal pfwpeHl^ £. 

Du Bok-Reymond has discovered in other 
also that its direction is in thexlosest relathvn o^ rihe 

function of the nerve.---On the attcrathms in 

siUution of the blood by the action of the stuphinrel hf on* 

(he animal system, by MM. Kiener iuid R, the 

resistance of the virus of glanders to the dhMMihCtmi 
atmospheric agencies and of heat, by MM., , CgiMac ^d 
Malet. It is shown that this virus loses itsidrtiienoe in hnmottrs 
exposed to the open air after coniplete desiccation; ilvo ti k 
destroyed rapidly in warm and dry, slotvly 111 ihdivt 

weather.—On the disposition of the UnKstone ot njte * 

Alpujarras Range, Andalusia, and their membloike to ihe 
carboniferoii.': breccia-; of Northern Kranc«^ by Oh. Bxrrbis 
and A. O(Tret.—On a method of volumetric analyik for the 
sulphates, by M. 11 . Quautin. 
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■::^;^'i|p^ OP PiA^rs 

^ 10/ Pi 4 nh, By S, H. Vines, 

;''' ,' (Qftito1>ridge University Press, 

P ^"|tW l4^ pointed out in the columns of 

boumical ^hpols in England are 
great measure a parasitic existence 
^litnkhy In respect of the text-books which 
itte'id ct^inOh usethe works of Prantl, 
Sachs, and De Bary are in the hands of most of our 
firtideh% ^ile the number of manuals from forei^ 
aduoraeiS Will shonly be increased by the publication of 
otbevs ivhit^ ^rci id active preparation. However greatly 
w may admir^ the Works of the above authors, still it is 
with np small satisfaction that we turn hrom them to the 
review of a book which we may well regard as the first’' 
fruto of A tenais^nce in this country of the physiological 
brattdt of the science of botany; and the more so as the 
production of original text-books may be taken as one 
impoitent indication of activity in the pursuit of the sub¬ 
ject to which they relate: But while receiving this work’ 
of I>r.‘Vines with n hearty welcome, it is to be regretted 
nolkedin the preface, a considerable interval of 
time hfiis unavoidably elapsed between the printing of the 
drat ^sheets and the completion of the book: thus one 
great advantage of original production as opposed to 
translation, vis. that of being more nearly up to date, is 
in se^e measure lost in the present case, and it is to be 
hojped diat the book will, as it well deserves, quickly run 
on to'a second edition in which thi^ defect may be 
reniedM. 

Hkdsp who have had the advantage of hearing Dr. ; 
Vlaeis in rim ledtubB*'room would expect from him a clear ! 
sty^, «Knd a Wilful ar/angemeot of the matter { and these 
tow two Of the most prominent characteristics of the work | 
tt» aeope Is not that of a manual for mere 
< It is tather constructed to meet the requrre- 
and accordingly the author 
of external morphology 
a sudicient knowledge of which he pre- 
sOp^ boeh acquired from other sources. But 

presumption) the introductory lec* 
^nner easily followed by the uninitiated, 
iMM ttwA with advantage by any one 

with the mere rudiments of 

the strbctute and 

ihh ls preparatary to the 
< ^0- water, of the substances in 

' which oopupies the two foUow- 

i: in €tringeaiitience 

its'^of water in fdaotei a^ 

le riid eon* 

. 




Wretch is glyirbr deMopmeut of Icnowtedgw And 
opinion r^nrilbig eAch several fimctioa Then f^ws 
thesubjedi of^nuU^ ks widest senses a Wwi^ 

distinction being drawn between constructive nfetahtdIstQ, 
or the building up of the organised structures phnHs, 
and destructive metabolism, or the conversion of more 
complex substances into others of simpler comporiticAt 
It is in the treatment of the constructive metabolism that 
the most striking novelty will be found by English 
readers, in the introduction of a view regarding tbefcff- 
mation of non-nitrogenous organic substance, which, 
though propounded some years ago in Germany, has* now 
we believe, appeared for the first time in an English t^t- 
book. While allowing that starch is the first 
product of the constructive processes, the question is 
asked whether the starch which appears in the 'chloro- 
phyll corpuscles of a green plant under the influence of 
sunlight is directly connected with the decomposition of 
carbon dioxide which goes on in them ? The answer is 
as follows (p. 145);—“• • • according to Schmitz and 
Strasburger and in harmony with the older statements of 
Pringsheim, the cell-wall is produced by the actual con¬ 
version of a layer of protoplasm, and we shall see here¬ 
after that the same is asserted of the layers of the starch^ 
grains found in seeds, tubers, &c. Translating this into 
chemical language we find it to mean that molecules of 
protoplasm may undergo dissociation in such a way as to 
give rise to molecules of carbohydrate among other pro¬ 
ducts. The conclusion to be drawn is, that the starch 
which is formed in chlorophyll corpuscles under the influ¬ 
ence of light is also the product of such a dissociation of 
protoplasm.” . . . Both here, and more definitely on 
p. 158, this point is accepted as proved, and is repeatedly 
referred to in the treatment of constructive metabolism. 
But, it will be asked, is it at all admissible thus to trans¬ 
late” microscopical observations into chemical language? 
When it is remembered that we do not yet know the 
constitution of the molecule of protoplasm, that the proto¬ 
plasm of a living cell is confessedly a most complex 
mixture, and that the observations quoted demand powenf 
approaching the limits of microscopic observati<A|, it 
would appear that this translation ” is little more than a 
figure of speech ; that the process is probably as Dr. 
Vines describes it many will be found to admit, but it 
cannot be allowed that the evidence adduced by him is 
even a near approach to demonstration. This is not the 
only cose of accepting a probability as a proved fact ; 
thus on p. 174 we readSeedlings, it is well known, 
contain considerable quantities of amides, and the pre¬ 
sence of these can only be accounted for by regarding 
them as hailing been derived from the reserve proteids of 
the seed. It is then in the form of amides that nitro¬ 
genous organic substance is supplied to the seedling.” 

English readers will have become familiar with the 
view of Pfofffer and Draper that it is the yellow rays of 
the spectrum which are most efficient in the process of 
assimilation; and it will be a new idea to many that the 
balance of ^cperimental evidence is rather in favour of 
the view of Lohmel and others, more recently soppotted 
by rifo rimt those rays rihich 

eiW viofot ere 


, I'lt 



^ ^ UmitB; of short itotice to t^ 

: V ik| 111)^these two pomtS) hut win be sufScten^ 

: ih;hew%e thei p4tt of the book which treats of meta^ 
r. IMism contains much that is new to En^ish vea4er8 
, both in view aad m ohurvation. At its dose (p. 326) the 
teteks |u:<|uired are summarised in tabular formi con- 
Bhrueted so as to appeal to the eye as a balance sheets 
which takes account of income and expenditure of matter 
and energy^ first in green, and then in colourless plants i 
this brings out clearly tlie conclusion that there is a nett 
balance in favour of the plant in either case, of both 
matter and energy. 

The next section of the book (Lectures XV.>-XXI.) 
opens with a description of the fundamental phenomena 
of growth, which is a clear statement of facts for the most 
part already familiar. This leads to a discussion, extend¬ 
ing over four lectures, of the accompanying phenomena 
of hritabfiity of growing organs, which result in their 
varied directive curvatures; two further lectures are de¬ 
voted to the irritability of mature organs, considered in 
the light of the observations of Gardiner and others on 
the continuity of protoplasm ; and the book closes with 
three lectures on reproduction; these include first an 
account of the chief types of both sexual and vegeta¬ 
tive reproduction, and conclude with a discussion of 
the theories of sexuality of Strasburger, Naegeli, and 
Weismann. 

With regard to the use of terms, two points demand 
notice; first, as to the wwds ‘^dorsal*' and **ventral,*^ 
which have so often been the subject of discussion, espe- 
ckUy because 6f the ambiguity arising from their different 
mode of application to leaves, and to dorsiventral shoots. 
But is it necessary to use the terms at all as applied to 
leaves ? Wall not the terms “ anterior and ** posterior 
convey the idea just as well, the terfns "dorsal’^ and 
‘‘ventral” being thus left free for application to dorsi¬ 
ventral shoots ? Secondly, Dr. Vines has not accepted 
the term “ zygote ” proposed by Dr. Strasburger as gene¬ 
rally applicable to the fertilised ovum; this term is of 
use m avoiding the terms “ zygospore ” and “ oospore,” 
which> especially the latter, are often understood in mi 
ambiguous sense. 

To say that Dr. Vines’s book is a most valuable addi¬ 
tion to our own botanical literature is but a narrow meed 
of pn-atse: it is a work which will take its place as cosmo- 
poHtati; no more clear and concise discussion of the 
difficult chemistry of metabolism in the plant has ap¬ 
peared, while the part which treats of irritability is an able 
digest of the voluminous, one might almost say inflated, 
literature on this branch of the science. In estimating the 
value of the book as a whole, we must bear ift mind the 
circumstances in which physiological botany is at pre¬ 
sent placed. There is no branch of biological science 
upon which it is more difficult to write ; our position with 
ngarti to the phenomena of vegetable life is throughout 
, rather upon a calculation of probabilities than upon 

facts ^ it is for each individual teacher 
te the exercise of bts duty to draw a line between the <£s- 
cuBaM.^ and the acceptance for teaching pulses 

of a» though they were established 

rather further ^ the ac- 


si4e» the. book is one. wlM 
ft glance at 'the lists''of 
lecture will give ,a clue/tO^;tbe, 

'Which has been searched .through'| in 

alone among English 'book$.>on' tl^ ' 

pare favourably with any 


A PLEA FOP THE V 

A Plea for the Rain^Band^ and ikf 
cated. By J. Rand Capron, F,tLA.S., apd 
(London: Edward Stanford, ^ 

A NEAT little spectroscopic bookf and 

all such books should be, with a nice' indhs^ 
as not a few plates, which may be cotpsidei^ a 
Or graphical, index of an instantaneous 
But further it is both an honest, and a modesl^ pTOd^' 
tion ; for while it says nothing more on Its tideTpege thfm 
what it fulfils, it has not cared to introduce therp a eom^ 
pliment which it might have most legitimately claimed* ^ 
How often in literary history have not two words dbr 
cided whether a book shall be bought and read^ or steS j 
these words being second edition/' But Here, they 
might have been exchanged for third, if not even fiMUrl^ 
edition, or “tissue ”(at all events, for the date Jgiiuftsiy 
1886. 

Mr. Rand Capron is evidently of a very practical, 
and writes for practical men; and as he Writes only ef 
what he fully understands, and has abundantly wxprkede^ 
with his own eyes and hands,—he has the fpcwlty 
pleasing and satisfying those whom he addressi^. TtdS 
is testified to moi^ particularly by the succei^ve 
of his first pamphlet] within the short interval 0# ffve 
years; for though he was not the first wtd 
band writer, a public had to bo created Ibr 1 
and is evidently now rapidly increasing. 
withstanding that the feature wherein Mr* Capron'sbe^# 
very strong, vis. numerical comparison 0# 
cations in the spectroscope, step by step wi^ 
measures, or oione papers, or hygromeyctid^ 
wet, and dry, bulb thermometersj fortns by pb ^ 

smooth and easy-flowing kind of readings as Ppm 
ing ; however instructive it may be, mtd evpn 
to have at hand to confront unreasobhig 
older school; endued often with impeijfect 
the more positive in their 
departure in meteorology, on that 
If the poet is bom, and is not to 
the tutors known in these ddys 0f crtitp^ /' 

it most «^surediy with apeottescopic 
subject to beobserv^ 'U'not aigigidnVidf^ 
line, but the degree of 
shade like the .rain-bsmd* > ,,S«tch 
termined, not. by ^,lotkg,,ah4; .4r^al0d 
some grand 
. altasimitth 
directioiki 







wltli« h^tmw 

bis f0^ Mott 'and 

''^'le^ntf 'and M 
ei^#i^!«f&t(on,i^ the act of so 
Mir,tJa^n'a eariier pages, 
thft tajn*d»^l4| ^ seen in the spectro- 
Sf hbW \t k to 1^ observedi recorded, and 
I t^e fercenti^ of Us correctness, and 
ite lM ^sktance it may afford to other methods of 
in meteorology,^we have had still more 
in coming tO' his Part 11 ., on “ The Rain-Band 
Vinaioatodt” ^or therein he describes succinctly the con- 
tSi^ yWeh Iiaye been recently going on in the mctcoro- 
tojfiw World on the subject, and the rise of many new 
aaty)rfl^ either bringing in most varied experiences to 
idiow the truth of the principle, or still better pwb- 
Tisidng extensions of it. While from one of Professor 
Sir Henry Roscoe^s earliest works on spectroscopy in 
general, and Che teliuric additions to the lines of the 
solar spectrum in particular ,—h extracted this para¬ 
graph, a^ich deserves to live. 

No one can tell what secrets lie hid in these atmo- 
spherk tines, but to us it seems that by their careful and 
systematic observation, ^the Message from the Stars ^ 
which has taught us so much, may be rivalled in prac¬ 
tical importance by a * Message from the Sky.^ ** 

And ibt harvest to be gathered is still on the increase ; 
Ibr Wince the appearance of Mr, Caprones last edition, a new 
observer in unusually exalted circumstances of tempera¬ 
ture, etinshtne, and moisture (viz. Mr. Maxwell Hall, in 
Jainiltca), almost at once discovered another rain-band, 
not In the ^ed« but in the green of the spectrum ; and as 
supor-exicenent for prediction-use in that tropical island, as 
OUT: 1> rain-band in the red is to ourselves at home, What 
wdndfer, then, that so able a physicist and astronomer 
writes, nnd with such hope and joy too of soon having 
Htoinieisure to devote to science,—writes, we repeat, that 
ahlMgh he has not yet settled the exact line of research 
he devote himself to,—it must be'* something spectro- 

Hdtwl^standing too that, as yet, the rain-band spectro- 
has only been employed by day, in noting the dark, 
or Syeyied Fraunhofer, lines and bands on the bright 
contyhpuA spectrum of the sun-iilumined clouds or sky,— 
thh^tMietns a new utilisation of it opening up in detecting 
auW^ When otherwise invisible, by its unique bright 
Bne in a dark field at night; and thereby affording 
kiW of rainfall prediction, even so much as 
beforehand. 

dot exactly touching on rain- 
Mr. Capron's appendix, 
kls weli^arranged and successfully carried 
op atmospheric electricity, as likely to 
practical and exceedingly 
Gaston Plants has long held in 
^ 9^ known a storm of wind which was 
^ disturbances elec- 

that the whole quantity of 
11^ Wth, la a Nor# bf 0iim 
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A Manuoi ^/In by various Authors. 

3 ix>ls. Edited by Treves, F.R-CS. (tondoh : 

Cassell and Co., iSSd.) 

M&ssrs. CASSEtt, in issuing these volumes among their 
manuals for students of medicine, did wisely in invoking 
the aid of some thirty hospital surgeons, who have in 
these three handy volumes produced a very practical 
work of high excellence. 

In comparing such a work as the present with a book 
on surgery written fifteen or even ten years ago, we are 
at once struck, on the one hand, by the number of new 
operations which have been introduced, mainly owing 
to antiseptic surgery; and, on the other, by the muen 
greater definiteness and accuracy widi which diseases 
and lesions are defined and differentiated from, one 
another. As a consequence, the material is so extensive in 
amount that operative surgery and pathology will occupy 
additional volumes. 

The relations of micro-organisms to septicaemia, pyae¬ 
mia, and the treatment of wounds, receive full discussion^ 
extending over several chapters. There is a valuable 
chapter by Mr. Mills, Anaesthetist to St. Bartholomew's 
Hospital, on the production of ancesthesia dnd the means 
of dealing with the difficulties that may occur. 

In the discussion of knee-joint disease a much more 
favourable view of the benefit of rest is taken than would 
accord with our experience, and it is stated that with the 
application of splints the great majority of cases will 
end in complete recovery in six to nine months. This 
result, however, is surely uncommon, and too often the 
pulpy mischief progresses until, after months or years of 
rest, the patient is able to get about again with a limb 
liable to lay him up after the slightest exertion, or it has 
ultimately to be amputated. Un the other hand, the 
permanent good results which are obtained by excision 
of the knee are much under-estimated, and, instead of 
falling more and more into disuse, the operation will in 
the future often be the means of saving limbs that are 
now amputated, especially when the excellent results 
that can be shown for a long series of cases have been 
published. 

Abdominal surgery receives ample notice, and in no 
department during the last ten years has greater progress 
been made ; many injuries and diseases which were for¬ 
merly necessarily fatal are now amenable to operation. 
Continental surgeons, able to perform trial operations on 
animals, are far more successful in their operations on 
the intestines than we arc, and every year human lives 
are offered up as a holocaust to the fanaticism of the 
anti-vivisectionists. It is to the physiologists that we are 
indebted for the elaboration of the various steps by which 
success is now achieved both in these operations and in 
those on the brain. 

The general excellence of the illuNrations, which num^ 
her 200, is worthy of note ; and while many are original, 
not a few have been selected from other books. Therts 
is no doubt that each year it becomes more easy to obtain 
typical illustrations of disease. We would therefore take 
exception to the illustrations of the teeth of congenital 
syphilis, of myxoedema, and of single hare-lip, of which 
more characteristic examples might have been taken. 

The handy form of the volumes, as well as the prac¬ 
tical nature of the book, will insure its ptmularity among 
' students. 

: ntvofuthn it la Vie. Far J>enys Cochin, (Paris: 

Masson, 

ThU work, wW<sh ;i# ^ tkka^4 of th« ordinary of 
diigestibn as gjvi^vin text-books, and bf the telatlbnt;' 
; and mhm 



tW iitfabst HerbeTt Spet^^sr's <»f the principles 

of ^^ydtoidn tp the eolation of vitnl, s<k:ial, and mental 
priethle^ The author then proceeds, to set up a ghn^t 
lhaaded on the statement made some years ago, that 
*‘thw is no evolution without spontaneous generation.” 
To Tpiute the theory of spontaneous generation will be, 
he Says, to give a direct blow to the theory of evolution. 
This^ he maintain^, has been amply done by Pasteur and 
Others, and a number of the most important experiments 
are here referred to. 

The author proceeds to argue that, since evolution has 
failed to explain the first beginnings of life, there must 
have been a God who created matter, a living germ, and 
an intelligent mind, and that the three creations were 
distinct. 

He gives a clear account of many of the vital as 
distinct from the non-vital processes, and draws especial 
attention to the fact that solutions of many of the 

a her organised products polarise light, and that the 
y organic bodies which have been formed synthetically 
are the lower organised products which do not polarise 
light. It is doubtful, however, whether the distinction 
is one which will hold much longer, as chemical methods 
arc constantly improving. 

The author adduces no new facts, but he has the merit 
of bringing together in a very readable form, statements 
more or less scattered about in several books and 
periodicals. 

History of the Roval College of Surgeons in Ireland^ 
By Sir Chas. A. Cameron. (Dublin; Fannin 
and Co,, iS86.) 

This Volume, which is published at the expense and by 
the authority of the College of Surgeons, collects to¬ 
gether the charters and histories of the various Irish 
Medical Schools and Colleges, and supplies biographies 
of the leading members of the medical profession in Ire¬ 
land, together with a list of their works. 

Many curious ana are given of the old physicians; 
among others, of Joseph Rogers (1734), one of the first to 
fwd fevers, who gave a patient daily for a month four to 
six quarts of sack-whey and two quarts of mulled canar>', 
which was certainly vigorous treatment. 

The first Society for the regulation of medicine in IrelaiKi 
dates back to 1446, when Henry VI. established a Guild 
of Barbers in Dublin; and later on, in 1572, Queen 
Elizabeth granted a new charter by which women were 
admissible to the guild ; and in those days a barber 
was equivalent to our surgeon. This Society lingered on 
until the foundation of the College of Surgeons in 1784, 
This book will be of great ure as a work of reference 
with regard to the state of medicine at any period in Ire¬ 
land, and its compilation must have been a laborious 
labour of love on the part of the author. The biographies, 
which are very numerous, form the most interesting part 
of the work, and include a large number of world- 
renowned names, the greatest of which are probably 
Graves and Stokes. 


LETTERS TO THE EDITOR 

{ 7 )S< Editor dots not hold himsdf responsible for opinions ex~ 
pressed by his correspondents. Neither can he undertake to 
return t or to correspond with the writers of rejected ntanu- 
stripts. No notice is taken of anonymous communications. 
iTke Editor urgently requests correspondents to keep their letters 
at short as possible. 7 he pressure on his spate is so great 
that it is impossible otherwise to insetre the appearance even 
of cpmmumeatians containing interesting and novil fmtsJ] 

&«leetion and the Origin of 

As I was hpahle to present at the Linnettn when 

on the alkwe subject, T ihaVti^ke 
the opportamty by the ptihtic«tfloD 


: ^TnOtes W 'boSiS ■ 

the'complete paper. 'my ;Work, ; ■ 

off biokwical tracks, and I ean bat regi^ 

under the present chcumslttlMSe*, be of a 

character; but at any rate they my be df . 

to the discussion which Mr. Romanes^ 

paper well merits at the hands of biologists. 'W ‘ 

In the first place, I should like to p&t 
what Mr. Romanes calls ** independent vadatl*^,. 
vention of crossing with patent forms, is ve^ ably : 

Weismnnn in one of his eariler works, UeW jw JSn 
der Isolirung auf der Artbildung” US??)* whfeh dlMy 
commend to the notice of all inteiest^ in the aabpqiL ', wihll-, 
mann termed this principle ** Amixie^ and for Wgaf i0f 
word 1 have rendered this ^^Amhcla” in my otlm 

** Studies in the Theory of Deecent,” in which wmdt 
ciple is also frequently alluded to. , , , 

All evolutionists will agree with Mr. Ramies that 
selection per se is incompetent to account for the ^ 

This has long been admitted by naUtroIUts, and Datsm mtan 
in later life frankly acknowledged that in the ea^y ad|tibt|h hf 
the “ Origin of Species ” he over'estlmated the pdWdr of #11 
agency. Nevertheless, Darwin to the Wt ponSidemd 
selection as the chief agency in the evolution of apedes, 
one saw more clearly than he did the difficultly which •tu'* 
rounded the formation of incipient specie^, owing to the 1^- 
iitcration of new characters by intercrossing with the patent 
fom. The sleriUty of natural species as Compared wiftt-ithe 
fertility of domesticated races is also si difiicutty which Dar^tk 
fully recognised and did much towards meeting. Thn resolfci ibf 
his investi^tioDs in this direction have been to break down #e 
supposed fixity of the rule, although it must be admitted #^1 
the broad fact still remains, and we cannot but be grtfefel # 
Mr. Romanes for once more emphasising this diffi<cuSty With Ws 
characteristic clearness. It i'< chiefly—if not #c 

object of meeting this difficulty that ** physiological SriectiOB^’ 
has been conceived, because, as it appeal to me, the otW 
cultiea referred to by Mr. Romanes, vie, those cbnnected 
the prevention of intercrossing and the InutiH^ of tririal ihhMXr 
ters, are quite subordinate to this main difficulty, and need 
be further considered until the admissibility (or pf 

physiological selection has been settled, The quClliai^ to 

be decided are whether natural selection + sexual ariectldn 
correlated variability + amixia + use and dlsdse, 
a theory of the origin of s/>ecies, or w^hether thoed feptoi^ 
been only made to “pose” as such? Is 'Vphysiotos^cid 
tion ” competent to account for the origin of s^les f , * , 

If 1 inte^ret Mr. Romanes correctly, his theory lteqdlvi|^i^ 
to the admission that amixia may become inter-rariid, £& mtit 
may arise among the individuals of a species without t!he 
vention of physical barriers by the spontaneous 
fl physiolomcal barrier, i.e. by variatioh in the feprOdiMipflfe 
capacity. That such a form of variation may oidst t Itwg 
been willing to admit, and I do so now with all the lUO'^e 
ness in face of the arguments so skilfully ^ 

author of the new theorv. But, since Mr. Romioei 
efficiency of natural selection, the question seema # 
itself into this: Can physiological selection work 
of natural selection? If not, natural srieption 
regarded as n prime factor, and If physiolegK:^ 
originate a species independently of the 
tion, surely the Utter, with its eubovdmate' IktM (ef^ 
physiological selection may be one)* '!? »tiU iht 
the theory of the origin of species, , .. , , \ , V 

Let us suppose, for the sake of 
individuals of a species th^ arUe certain Votl^^ 
fertile inter se^ but sterile With the patent 
thus arise a new race which coulid not he 
‘ crossing with the pradominoat fortn, and, the 
' practically be resolved in'to 

the ascendency as' regards' hhAbera. ' 
always 




/'Itamjoiea' lor'nis 'ii«<W' .ihotor-^tfie 

estl^iilittcmf {»liie, Aod if the ^rvivnl of the 

i venture to 

flection inest 9ti}l he regarded as /^/ theoiy 
ft>'Idttththihg more than a theory of 

';’ -Witt probably say that physio- 

fhgii^ el^ei^ a adjunct of natural selection^ and 

CAD aqi^e without the co-operation of his 
' tf Ihta he the cum^ then, bearing in mind the views 




kigiioal to natural selectioni it seems to me that the most 
tb pursue is to appeal to the latter for an explana- I 
the pfimaiy ** specihc character, viz. sterility. It is 
Vh«t thut^X^A^win end many of his followers have attempted in j 
^ i^bofQht for this pnmary speciHc distinction by natural i 
S^ecwm^ but 1 still venture to think that the solution lies in 
tids direinbtL Indeed, the elements of the solution appear to 
|ii< to ha furhbhed by the original theory of Darwin and Wal- 
laedf JU 1 win how briefly attempt to show, hoping to‘elaborate 
the Idea tm some future occasion, or, still better, leaving it 
fo^r development or extermination in the hands of professed 
btob^ts. 

etri^Me for life being the most severe between the most 
dostdy aftiea forms, diversity is in itself an advantage, because 
the Uidiviauals which depart from the parent type may (but not 
heceisariiy mttsf) ** seize on many and widely diversified places 
b the economy of nature, and so be enabled to increase in 
fiamfaer#«’’ Hence Darwin's principle of “divergence of cha- 
so well restated by Mr. Romanes in his paper. Now, 
U diversity h; an advantage, natural seiection can deal with it 
like Any other advantageous character, and 7 ifou!^ seize upon 
Mea^s offonUii to secure its perpetu^hn^ provided always 
that the divergence was in the direction of some unoccupied 
“place in the economy of nature.'^ This last condition amounts 
to tMhing more than that the divergence is to be of an odvan* 
tageooe '.clMrmcter. Among the most effectual means of securing 
perm^ment diversity must lie sterility with the parent form: 
Iwnoft#, given a variabUUy in the reproductive capacities of 
pfdri of individuals (which 1 nave already conceded), 
the duetlKm Is whether natural selection could not develop out 
pf this more Of Jess imperfect fertility a more or less complete 
stariltty. If it is to the advantage of some particular variety not 
to resehible its parent form, out of the immense number of 
mveigehces which are always taking place (by ordinary varia¬ 
tion) varieties which showed the greatest infertility with 
fho llari^t form would in the long run survive, for the very 
rpaapD that their progeny, tending to inherit the characters of 
tMr jparents, would possess the advantageous characters of the 
Utitor^ which led to their survival in the first instance, and, 
these characters, that diminished fertility with the 
which lessens the chance of their extermination by 

M-ihh for^ii^ argument is necessarily expressed in general 
& ofuse to specialise our ideas by an api^eal to a 
c^e. Suppose, for instance, that a dominant 

riae to the twelve varieties A, IJ, C.D, out 

t^ WWjah D, K, L, possess some slight advantage over 

thihimni; form, adi^lng them tp new conditions in their 
The four varieties thus stand a chance of surviv- 
W|ei^t others would be the “unfit.” Now these 
3 »cir indigent stage (and in the alwence of iso- 
be subject to extermination by intercrossing in the 
parent form. Hut the chances against 
fue^/iy fertile with the parent form 

■ Jet us supimse, therefore, that B 
! parent form than D and L. U nder 
sr wcfuld be wiped out by inter- 
kUld tend to retain t^ieir pccuHarilies 
diGtnUes both of B, Kt aiod D. L, 
n^, but those of K, are alone 
j^nt special has, 4s it were, 
to 4lM^Ved speidoi^ A^^ only 
*’W« 


riem^ .by aeringhl tim samo direction, tnlghl evohre the moie or 
lees perito sterility iriiSch now beWd, because every 4e- 

e Sre on the ^ derived form in the direct!^ of 
Bty vrith the pteot fbmi wimld be a retregrade sfw toe¬ 
ing to obliterate those advantageous characters which led to ibe 
first survival of the new fQtia, and the descendants of such 
partially fertile <teparttires would constantly be weeded opt 
owing to the dilution of their peculiarities with the less advan¬ 
tageous characters of the parent form. To put the case in 
another way, U may be said that natuml selection is constantly 
endeavouring to develop the most advantageous modifications 
of every species, but succeeds the better the le» the d^ree of 
fertility of the advantageous modification with the parent fbm, 
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the parent form. Fertile advantageous modifi^tions, on the 
other hand, would be swamped by absorption into the parent 
form. 

I thus venture to think that the theory of selection as 

sketched out by Darwin and Wallace is still a theory of the 
origin of species. The production of the sterility of si^edes by 
this agency is, according to the present views, to be referred to 
the same causes ns all the other modifications produced thereby, 
viz. the natural selection of a “ spontaneously ” occurring varia¬ 
tion in the function of one particular organ. In the cose of 
domesticated races no such seiection with reference to the func¬ 
tions of the reproductive system bos been eflected, but the 
varieties have only been kept from interbreeding by what 
amounts to isolation. It is not surprising, therefore, that such 
artificial forms, which have been selected only with reference to 
external characters^ should be fertile inter se, while natural 
species, in which fertility inter se has been rigorously supprCsaed 
by natural selection through long series of generations, should 
exhibit a greater or less degree of sterility.^ In other words, 
“physiological’' appears as one particular phase of natural 
selection, and as far as we can sec there is no reason why there 
should not be other modes of variation leading to the same 
result by acting indirectly upon the reproductive system. But 
all such modes of variation would still be subject to develop¬ 
ment or suppression by natural selection. K. MelDoLA 

GrcenocK, August 21 

The Duke of Argyll’s letter about organic evolution, pub¬ 
lished in your last week’s issue (p. 335)» calls for a few remarks, 
as it is very misleading, and bespeaks some misconceptions on 
the part of the writer. He has evidently read his own views 
into the two articles on organic evolution contributed by Spencer 
to the April and May numbers of the Nineteenth Century, In 
those articles Spencer makes no “admission”; what he says 
there with respect to natural selection has been held by him for 
the last twenty-six years. He does not deny tliat the natural 
operations denoted by natural selection do constitute an operat¬ 
ing cause in the evolution of species. Only, he goes deeper: he, 
with his characteristic truly philosophic insight, secs in natural 
selection a pfvxxmate cause ; '^ees behind it the primordial 
operations of forces of nature which rendered natural selection 
possible, and supplied it with a poininVappui, Then be assigns 
use and disuse as another cause in the origination of species. 
Now all this is not a “declaration againat"' what your corre¬ 
spondent pleases to call “ Mechanical Philosophy,'^ but is a part 
and parcel of it. It is rather a “declaration against ” all sorts 
.of teleological philosophy. Let him remember also that Sjpeh- 
cer's philosophy is the acknowledged philosophy of evolution ; 
and he may rest assured that, even if the theory of natural selec¬ 
tion as a cause in the genesis of species be proved untrUe, that 
philosophy will still stand opposed to any philosophy that will 
attempt to bring back “ Mind'* as one of the tames of organic 
evolution, 

Your correspondent is a little tpo hasty in his rejoicing over 
Mr. Romanes^ paper on “Physiological Selection*” He will 
see from the stcotm part of the paper tfiat even Mr. Romanes is 
unable to deny that in some cases at least natural selectioQ is 
quite competent to origmate species. 

Then vour oorrespo^ent thinks the theory of natural selection 
“ not oniy cssentihlly ihutty and incomplete, but fundamental^ 
erroneous/’ “in so far as 4 assumes vanations to arise by acci¬ 
dent/’ Now by Hacoident’’ or “chance" Ip this connootipii, 
ovplUtioPTSta Daitoi) have simpty iDeant the aetkm 

' * rymn riis abto bVAQtolUt Ito mean ^ speclw prtopsd W Is^ 







<«Q^ l^deRpb;NM^ CAt^ 4X»ct mode of operation 
if We ett kow. howcyer^ that vertotiw ere IfitOs 

«f i»«tUKe> end k k luk d^fflcoft to e«e tnet they ere the neoewery 
^eoiiieqeencee of the varying ngtmber^ amount, proportiooi ana 
ipaiainer oraeticm, of the natural f9rces acti^on difereot portions 
m living matter* Now, in making T^ations the starting-pohit» 
tne theory of natural sueaion may justly be considered to be 
"ineompletc," even as our knowledge of electricity is incom* 
piejt* because we do not know the real nature of toe things as 
a%tiroAQiny incomplete because wc do not know for certain 
hofv, for instance, the solar system was formed j but in so doing 
the theory cannot be **essentially faulty” or “fundamentally 
erroneous.” It is illogical, not to say childish, to think a theory 
to be erroneous because it cannot render a definite explanation 
of some unquestionable facts of nature on which it is based and 
with which it starts. To prove the theo^ of natural selection 
to be erroneous, it must be shown that it ts never competent to 
originate species. If it ever falls, it will fall quite irrespectively 
of Its avowed inability to give definite explanations as to the 
exact mode of occurrence of variations. S. B. Mitra 

19, Keppel Street, Kussell Square, London, August 17 


Red Sunsets and Volcanic Eruptions 

Prof. S. Newcomb’s article on the above subject in Nature 
of August 12 (p. 340) induces me to send you a brief account 
of the atmospheric phcnopicna that I observed in Palermo 
during and after the recent eruption of Mount Etna. 

This volcano is 133 kilometres distant from Palermo, but the 
transparency of the air here is so great that it is almost always 
visible from this Observatory. 

At dawn on May 21 the smoke from the eruption appeared 
as a great mass of black vapour, rising from the southern side of 
the volcano. At ti am. it had formed into rosy balls of 
vapour,, or cumuli. With the theodolite I measured the angular 
height-**2“ ai', which gives 8 kilometres of linear altitude. On 
May 24 the smoke had the chamcteristic form of a pine-tree, 
and a greater height, but at 4 p.m the upper edge of it was not 
well defined, and 1 obtained (approximately) the altitude as 
14 kilometres. 

Since May 23 these vajxjiirs from Etna have spread over the 
eastern, and more recently over the entire, horizon of P.ilermo. 
In the early morning of June 3 the fog was so dense that the 
Bun was invisible, and the towers of the Matrice, 200 metres 
distant, were only indistinctly visible, which in Palermo is quite 
extraordinary. From May 29 to June 3 Italy has been invaded 
fr^m south to north with mist, which was probaldy also derived 
from Etna. 

Cinders from the volcano have fallen over Eastern and 
Southern Sicily, and over Calabria, as well as in Palermo, where, 
in the dust gather^ on the terraces of the Observatory ou May 
27, 1 detected with the microscope some minute crystalline 
lamina: of labwdorite, which mineral is characteristic of the 
ejections of Etna. 

The sun rising from the sea behind these mists has been 
purple-red and then reddish-yellow; at a height of about 30'’it 
was neutral gray, but never green or blue. In Nicolosi, loo, 
on the side of the volcano, these colours of the sun have not been 
Observefl. The lijjht of the red sun was so faint that it was 
possible to look at it without inconvenience. 

No corona (like “Bishop's ring”) was obBerve<l around the 
sun or moon. Spectroscopic observations of the red sun gave 
ooly the ordinary atmospheric absorptions, perhaps somewhat 
Intensified. 

In the latter part of May and during the month of June the 
red after-glows appeared almost daily, and were stronger than 
before or since, but they were not so brilliant and prolonged as 
in 1831 and 1883 -84, and their colour was not properly rosy, 
hut an impure reddish-yellow. 

I believe that the red sun was caused by the finest cinders 
from the volcano, suspended in the air, as the like phenomenon 
is produced by the dust of the Ilbherauch in Northern Europe, 
of ^ S^OCco in Sicily, and of the Kamsln in Africa. The blue 
snO (obaervedafier the eruptions of Ferdinandea and of Krakat^) 
Km ttot appeated, and the after-glows were not strofngly brilliant, 
bebaaoe the vappun ejected from Etna were not so enormoOsly 
abfipdairi as thAe sheeted from Ferdinandea and KrakatrfK« which 
are marine Voleaqoesi more directly communicatir^; wkh the 
,water 

life obftervAtion by M. fahmen, mrnitkmed in of 
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of tiia red ^un. '' 

Palermo ObwattUxey, ' ■ ;' - ' 'j, 

P.S.-Slwie Jitly bump's W 
Palermo. ; ^ 'yv ’' 

The Bright Cloutf«.«ulthe Atpfpiw/i 

On the mpniing of the Ifth inet. 1 hod', eh' 
watching the curious cirmsTlike clouds as daylim & 
The display was striking, though not such a Pop ^ 

several former occasions. Jt first appeared abouV’^ilp 
when there were very faint indications of the Olptt^: 
some minutes before 1 noticed that they wex« iheio^l 
kind os has appeared so often this sumtnni 
upper bonier being irregular, it was uncertain irhierilpir 
any part reached the limit to which the &uh cbhKl .irntno 
them, or whether the apparent border wrs akogother acu^ 
edge of the cloud-sheet; however, it rose as 

approached the horizon, but this might be owing to the ailtpuK- 
stance that the motion of the clouds was, as nauSj, 00 

easterly direction. At 3.33! a.m. they were visible iu # 

Andromedee, though they were very faint west of y* By ^451 
a.m. they reached down to within 5** of ce AqtiUse, ahd Wra 
rather plain there, and by this time the sheet covered mbit df 
the sky, though none of it remained visible very low doi^n Ip 
the cast. It was no longer bright in any part. At 3 . th^ 
reached down to within 4’’ of a Aquiloe, and were plamest abodt 
there, but growing fainter. 1 was still uncertain whCthef |he 
sheet extended beyond the western apparent border, that b^ajg 
simply the limit of sunshine, or whether the sheet ended thlerej 
but probably the former was now the cose. At 4 a.111. they 
were scarcely noticeable, and by 4.11 they hod djbopEieared 
altogether. By this time a faint pink glow had appeared In 
east. 

The question is, Was the disappearance of the clouda tf^ae to 
their having evaporated, and ceased to exist, or to their 
being overpowered by the brightness of the sky ? It ann 
to me that the latter was the case. It will be well ir fi , 
observers can confirm this supposition or otherwise ; if edrioCti 
they cannot be considered clouds at all in the ordinoiy aerisis, 
the sky being beautifully clear and blue after they hod ooOA^d to 
be visible, 1 could not say at any time that the clcmdi weva 
not perfectly transj>arent to the stars. The drauiyislance that 
they have never rxjen described as having been sCcm byd<f^ 
seems confirmatory of the above supposition. ^ 

With respect to Frof. Smyth^s remark about the speetttup (p* 3 V) 

I do not gather whether he considers that the aixroral 
by him belonged at all to the clouds or entirely U> tha atuoilisai? 
but 1 think that there can be no doubt that the letter 
the case. He does not seem to have detected any adrtktt At; 
spot where the clouds were seen, but doubtless k was 
although overpowered by their brightness. As it is sb eridd^, 
that these clouds were illuminated by the sun (this bAlKr.ibdlft- 
firmed by their varied colours depending on their 00. 

described by Prof. Smyth), we cannot expect their 
be otherwise than solar and atmospheric. I loOkOd 
a miniature spectroscope on the evening of Jtdv 
on the morning of the nth inst., but ofi neither pektaaSoA'^M 
the spectrum bright enough for me to perceive much. 
not sec any lines, bright or dark, but thje spectrum ' 
abruptly in passing from green to omn^, whkfa Ab l 
owing to the atmospheric bands near p, espeblalfy' ] 
sun band." / ! 1 

On July 27 X ^aw the auroka nientioaied by iVbfc j 
Gilsiand, in Cumberland, and it was a pardcwf^" 
one there, especially about laas p.m., at whkh I 
it was laac—a very unusuaLcblOur. The bright 
also visible that night, but diiefly before the atwbijtA i 
and after it vanished; there appeM no reosocli ip f “ 
is any connection between the two phenomena. 




As regards the ^ric 
theory mentioned Pi 
is any true darkfie^ thorei 
contrast with the 
at least ipaudy ihd mot 
enUrely, and M^ la >a. 



beneath the iurii^v 
eVep";bfebn, i 
'riuit itisi 
ihtP 




i^<:tl»i« dvi^k ' 

> &it ftf^r ii^ ^ the 

' ;| 3 ^i<^flt®bt':ei]^ ^<a«^m-ht*chienod'* 

W^d iioL thU be o«(rh|g to (he btightneaa 
twUkht^xt^ bei^g eeen so high 
The mt that Ute dafk sky was 
seems to beat out this. 

$ W, |kA itn^4et*tftttd Prof. Smyth^s suggestion why these 
in winter, for any night in the year 
wheft the sun is at the same distance below the 
huWiibte ^'briMn the br%ht ^ouds are well seen. 

T. W. Backhouse 

^ Cloud Effect 

, ^ V'UhY timaiul cloud effect was noticed here on the f8th 
hKi^ Id t in. ’^e whole sky, especially to the east or south- 
4t that time covered with a widespread fieJcl of mackerel 
dim* This field was cut from north to south with a strongly 
cieft or narrow line showing the blue sky beneath. It 
Was tike a crack in the cloudy tissue, and formed a perfect arch, 
whoee greatest altitude was not many degrees al)ove .the sw^s 
apparent place. It lasted nearly half an hour. Tliere was little 
.wind at the time, only a slow motion from the north, but a 
took place shortly after, when it veered to the aouth- 
tvesf. K. Brown 

Archer Batton, Cirencester, August 20 

The Crag Deposits on the North Downs 

To students of Tertiary geology, the interest of Mr. Clement 
Rdd’s verificAtiott of Proi. Preatwich’s judgment of many years 
ago as to the Pliocene age of certain outlying deposits at 
Lenlmm is so great that I must crave permission for space for a 
Uueclr two with reference to other similarly situated deposits on 
the North Downs, which have been described as belonging to an 
hortsou “ftonewhere between the Chalk and the moon.’^ The 
deposiU to which I refer were described by Prof. Prestwich in 
the Q,yu(r,S,t vol. xiv., and of his pai>er iMr, Whitaker niade 
free u^e in preparing the account of these outliers in vol. iv. of 
the Memohrs of the Geological Survey " (pp, 336^42). The 
idea hpa been for some time growing up in my own mind, with 
leHerence to these unfossiliferutis outliers, that some of them will 
have to he recognised as remnants of the once more widely 
e^lMdUd Upper Bagshoi Sands. This conclusion is at present 
based'muktiy on three facts : (l) the literal application of Prof. 
Prestwjich’s deacription of their lithological character to portions 
^those beds j (2) the occurrence of ‘‘similar beds on the Chalk 
Do^e oti the opposite side of the Channel, between Calais and 
Boothe ; (3) me simerpositlon of “ analogous strata ” on the 
brCftSQ^l Hill in French Flanders upon the CaUaire grassur 
the Cflulvaient of our Middle Bagshot (so-caUeil Brackle- 
shliWii) .Beds* I hope, to deal with this more at length during the 
hwktr^eMttfton of the Oeolc^ical Society, and only draw attention 
the suggestion which I threw out several years ago 
the Ouologiqal Association, vol. viii. p. 170) for 
reesbpft 4Mlgfied, that the oldest plateau'gravels of the London 
probably of Pliocene age. This may possibly have 
itr. C. Reid^s notice. A. Irving 

W^IW^h College, Berks, August 17 

AetUtotroehu on the British Coasts 

kittWer to Mr, Cunningham's letter on the distribution of 
Actinotrocho, I may stutc that 1 took Actino- 
Bie tbkl'^tiet at the mouth of this bay on July 31. I 
l It more than once before on the west coast 

yeata^ but, not having my nate 4 >ooks with 
iWrS where and when. If 1 am not 

WAS found by Dr> StretbUl Wright in the 
^ ^bemfinn known ua a BritUh aoTmal. 

Al^st 21 W. A. HEkpMAN 
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son of Mr. Kobmrt Bosk, 

of St Potersbi^^, Bte nms bom in nhd at an 
ogw gavo that optUudn for 

research Wch; 4ove{oph^ with his years, gained for him 
the high position he was destined to hohl amemg 
the Bcientmc workers of his time* 

After completing his medical education he was ap« 
pointed sutgeon to the seamen^s hospital-ship 
mugkt^ a post which he continued to hold tor about 
twenty-five years. It is th^e twcnty*five years which 
constitute the strictly professional period of his life^ and 
which gained for him a place among the most distinguished 
members of bis profession as an able, ckar-sighted, and 
enlightened surgeon. 

In 1856 he resigned his appointment to the Dreads 
nought^ and at the same time decided on retiring from 
professional practice and on devoting himself to scientific 
work. 

Having now leisure for the cultivation of those studies 
which were alw'ays dear to him, he threw himself warmly 
into biological work. An excellent and cautious observer, 
it was chiefly to researches on the structure of the lower 
members of the organic world that he now devoted him¬ 
self, and scarcely a month passed without the periodical 
literature of biology receiving from his labours the record 
of some new and interesting fact. 

About this time he became one of the editors of the 
Microscopical Journal the numerous communications 

which appeared from his pen in the pages of that period¬ 
ical contributed largely to its popularity and success. 

There were few departments of biological science which 
Husk did not enrich by his researches, and wc now find 
following one another in rapid succession a long series of 
papers containing the results of his studies among the 
lower groups of the animal and vegetable kingdoms. He 
was a skilful microscopist, an acute and conscientious 
interpreter of the optical expressions of organic form 
presented by the microscope to the observer, and his 
contributions to the transactions of our leading scientific 
societies and to various natural history journals have 
advanced our knowledge of some of the simple unicellular 
plants, of the Infusoria, Uie Hydroida, the lower Vermes, 
and above all of the Polyzoa, to an extent which those 
who have worked in the same fields can fully appreciate. 

In 1856 appeared his article Polyzoa^' in the English 
Cyclopaedia. In this admirable article we have an ex¬ 
haustive account of the structure of the Polyzoa, while it 
contains the first satisfactory attempt at a scientific 
arrangement of the group, and proposes for the first time 
the employment of certain systematic characters which 
are now universally accepted as offering the only legiti¬ 
mate bases of a philosophical classification 

Soon after this he undertook the labour of drawing up 
an illustrated descriptive catalogue of the Polyaoa con¬ 
tained in the collection of the British Museum, and 
brought to bear on the -descriptions and systematic 
arrangement of the species those principles whose sound¬ 
ness he had already established. There was thus placed 
in the hands of the student a work of great value, with 
which no investigator of the group can afford to 
dispense. 

On the return of H.M.S. RaUlesnakt from its explora¬ 
tions in the Australian seas under Capt, Owen Stanley, 
the collections of Polysoa and Hydroids made during the 
voyage were placed in Mr. Busks hands for examination 
and description. His report on the new species thus 
obtained is published in the narrative of the voyage, 
and forms an important addition to our knowledge of 
these animals. 

Among the fachs of anatonUoal interest which have 
been suceessfuUy wotked out by Busk in the organ^tloa 
of the Polysoa^ ms dtmtoiistration of the structure of 

special mention* Ha 

huts given hsr which had boen 





Of toe structure ano tooctiona oi tuese remans 

vht6 aWd, enigttWttjcaJ bodies, while he insists oh their ■ daughter—tarouab whOi^;:,teyfhg ';€*?«' 
' value in aiferdi'v^ dharacters for classification. Hie very ,' months'of suflfettttg he 
: ihetruefive and expressive figures form part of the illustra- to ci^pletioh-^is noW 
tions of Polysoal morphology contained in the morpho- The many-sidedness of 
logikal alias of Victor Carua the most striking features of nis dWar hhd ^ 

It was about this time that Busk undertook, for the intellect, and naturally obt^oed for Mm 
Falseontographical Society, a monograph of the fossil honours in many and various depaftmohtehj?iohWi 4 'j'!^K ^ 
Polyzoa of the Crag,—a task for which his knowledge of was early elected a Fellow of the Royal 
the recent species had eminently fitted him. But his he was afterwards nominated one of the yfoedF^^ 
geological work was by no means confined to researches and on the Council of which he Borved ofi- 
among these lower forms of life. In 1864 he made a siona He was more than once President of tfie 
journey to Gibraltar along with Dr. Falconer, for the scopical and Anthropological Societies, was Zobh^iqd 
purpose of investigating the ancient fauna which had Secretary of the Linnean Society, and would hhVe-be^> 
been preserved in the caves of -that region. The results made its President were it not that, notwtl^t^di^ thi 
of the joint labours of the two explorers were embodied warmly expressed solicitations of the Counml OT 
in a report read at the Norwich Meeting of the British body, he felt that the labour of the Presidefifiati' 
Association in 1868, and more fully in a complete mono* was greater than he believed himself juBdded;m 
graph on the subject subsequently published. Among taking. , / ^ 

other paheontological contributions may be mentioned In recognition of the eminence he had ^tained 
his observations on certain points in the dentition of surgeon during the professional period of his Ufo, atfid of 
fossil bears, as affording good diagnostic characters, and the interest he had always continued to take* in the wej^ 

Oft the relations of Ursus priscus to Ursus ferox; also fare of his profession, he was elected ih 1871 to the Presi- 
his descriptions of three extinct species of elephant, the dcncy of the Royal College of Sui^Ons. He wa$ one/dlf 
remains of which were collected by Capt. Sprat in the the Trustees of the Hunterian Museum of ,the CoUfige, 
ossiferous caverns of Zobbung in the Island of Malta ; and continued for three years to hold in connection wl^ 
his report on the animal remains in the Brixham Cave; that Museum the Hunterian Professorship of Compai'ative 
and a report on the animal remains found by Col. Lane- Anatomy. He was a Member of the Senate of the Uni- 
Fox in the High and Low Terrace-gravels at Acton and versity of London, for many years Treasurer of ifie 
Turnham Green. All these communications bear evi- Royal Institution of Great Britain, and had more recently 
dence of his skill in recognising palaiontological cha- been nominated one of the Governors of *CharterbouBe 
racters and in detecting their relations with those of School. 

living forms, while his study of fossil mammals, and his For his researches in zoology, physiology, and com* 
comparison of these with existing species, suggested to parative anatomy the Royal Society m 1871 awarded to 
him an ingenious method of graphically representing the nim the Royal Medal, while for his palceontological 
dimensions and proportions of mammalian teeth. searches he afterwards received from the Geological 

It was somewhat later than this that his attention was I Society the Lyell and Wollaston Medals, 
largely given to ethnology, and the Anthropological So- ' On the passing of the Cruelty to Animals Act, intend^ 
ciety not only owes to his pen many valuable memoirs, | to regulate the performance of experiments on livizxg 
but bears evidence of judicious management and ad- animals, he was appointed by Government dnspeefox' df 
ministrative capacity in his labours as its President and the various medical schools and physiological labora>^ 
as a member of its Council. Along with Dr. Carpenter | tories registered under that Act in England and Scotland; 
and Dr. Falconer he fonned one of a Commission which and the judgment and skill with wliich he performed the 
visited France in order to take part in the Conference difficult duties of the office bear ample testiinoi^ to tbfr 
which was held there for the purpose of inquiring into wisdom of his appointment. Abhorring the tnfuefioA of 
the circumstances attending the asserted discovery of a unnecessary pain, he saw that for tlie advancem^ of 
human jaw in the Gravel at Moulin Quignon, near Abbe- knowledge which might tend to the alleviation of htWAl 
ville. Among his other anthropological work will be suffering such expen men ts were not only permiBsfole'to ^ 
found many interesting comparisons of crania belonging called for, while at the same time he set nimielf 
to various nations^ These investigations were carried on ously against the infliction of pain which ndgtM;’ % 
chiefly by means of a systematic method of measurement, avoided, and against the Institution of experiments ^bl^ , 
which he advocated as affording a uniform basis of com- did not hold out obvious promise of the results wifi# 
parison, by which anthrtmological studies might be alone would justify them. , ; ^ 

facilitated and the data of comparison rendered more He was a genuine lover of Nature, deriving 
definite and precise. pleasure from all that was beautiful in the extemAl 

At a time when the German language was much less and the writer of this notice cart well remefok^eK' 
understood in this country than it is at present, Busk enthusiasm with which he would recall the vegtftafion ^ ; 
perfonned an important service by giving to the English the lower reaches of the Thames—amid wbich hlf 
student an excellent translation from the German of work on board the foy—with Its 

Stoenstrup’s famous treatise on the alternation of genera- of Sagittaria, and Butomus, and Sedges, and pftircto# , 
tions, and, in collaboration with Huxlej^, a translation of water-weeds, long since swept away before 
Kollikeris valuable manual of human histology. manufactures and the encroachtnenU i - 

The last piece of work which devolved on him was the Generous and libera! to hU feUow-wori^, with 
preparation of a Report on the Polyzoa collected during store of material always at their disposition, his ' 

the voyage of the Chaile?tger, The first part of this im- be long and d^ply felt by the many who ptrofifod ioy/Jflll'.: 
poftant work was completed in 1884, and has been friendship. Free from all selfish and to 

ailrdady reviewed in Nature, It forms an admirable and pursuing his fovestigations for tlm sake hfo# 
exposition of the additions made to our knowledge of truths which migh* resuU from them, he 
these by the great exploratory voyage ; and asserting his claims to dis^very, and, to 

atadly tesdises ^bat had been expected from one who with the belief that; whoever may he Ihte 
had made the Polyzoa the subject of so much careful and human knowledge ^ 

philoBOphic study.. " And yet, 

The lecond and concluding part of the Report he left tadon, Busk *waB fid Md 

behind Him in a condition nearly ready for the pres^ and esteem of tho# ^Ose 




jidmir«r«, or' 
a‘vWi4^ cirae <» .tihccire''and at- 
i^dho '^ l^e Bdid^ id;vHlich he 
hIsinUreat and iyitipathie^. 

departitients of 
of h» most thcrisfaed friends— 
id#aya Welcome guests at his hospitable 
;'^fW and for all who had enjoyed ihe privi- 
the sorrow at his loss will be 
scImiKild W tha etmbbiing memory of his life. 

‘ ' / Gro. J. Allman 
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MttiSHASSOCrATION, SECTION B: DISCUS^ 
Sf0N ON THE NATURE OF SOLUTION 

T T ipay perhaps be convenient to those chemists who 
* hate announced their intention of joining in the pro¬ 
posed debate in Section B, at the approaching meeting of 
the IB^hisb Association, that, having accepted the invita¬ 
tion 'Of the l^resWcnt to open the discussion, I should 
indicate briefly the general nature of the subjects upon 
which 1 Shall oiler some remarks, and the order in which 
1 shall probably take them. 

After an historical sketch of the theories which have 
been Immed with the object of explaining the constitution 
of saline and other solutions, the phenomena of solution 
will be dealt with somewhat as follows :— 

Thermal and volume changes occurring in the act of 
solution and their mutual relations. How far and under 
what circumstances arc thermal and volume changes to 
be considered as indicating chemical change? 

^ The molecular volumes of salts in solution. The specific 
heat and vapour pressures of salt solutions. The relation 
of solubility to molecular volume, to fusibility, and to the 
composition of the liquid. 

Action of solids and especially of porous bodies on 
solutions. Phenomena of supersaturation. 

What is chemical combination, and is there any criterion 
by which it may be distinguished from adhesion or 
mechai^tcal combination ? 

In consequence of the very wide-reaching character of 
the it will not be possible to take up the question 

of sdutlOn except as relating chiefly to solids, and . 
espec^ly salts, in water. For the same reason I cannot | 
fully the phenomena of absorption-spectra nor 

generity the action of solutions upon light, but I hope j 
sontCi Of^^hoae chemists who have worked on this part of 
the subject will be present, and will give us the benefit of 
th^ experience. i 

will of course be a great number of questions 
incim^taUy touched upon in my opening, which may well 
form the basis of remarks from other speakers, such as— i 
How is saturation to be explained, t.e. why is there 
ge^OUy 0 Ihnit to solubility ? 

If itny |feiieral connection between solubility and 
atomic weight m ,a scries of compounds in which only 
one iOWMltitUJfnt vuries ? 

becomes of water of crystallisation when a salt 
CQhtaiftlog is dissolved in water ? 

William A. Tilpen 
The, paSpn, (^uUege, Birmingham 
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Survey of New Zealand, 
draivn up by him for 
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cothpeteftt an observer as Dr. Hector. The following i« 
his Report, but it is merely a prcIJittinary outline, and will 
no doubt be followed by much ampler details. 

** CHomai Afusetm ^ New Zedla^/f, WelEiffgten^ 
June 33 , i 8 S 6 

“According to instructions from Gov^nmentj I pro¬ 
ceeded to Taiiranga on the evening of Thursday, the TOth 
instant, in tiie colonial gunboat Himmoa^ and arrived 
there on Saturday afternoon. At Tauran^ 1 engaged 
tlie services of Mr. Spencer, a skilful landscape photo* 
grapher, and on Sunday our party, seven in number, 
drove to Rotorua by the Oripi Road, the ordinary route 
by Te Puke being blocked On Monday I proceeded to 
Wairoa with Captain Mair, who joined the boat expedi¬ 
tion which liad been organised to search the Native 
settlements on Tarawera Lake. On the same day 1 sent 
iny assistant, Mr. Park, to tlie south of the disturbed area 
by way of Kaiteriria ; and on Tuesday, following the 
same route, 1 examined the vicinity of Rotomahana. Mr. 
Spencer, with his camera, accompanied me everywhere, 
so that a scries of well-selected views of the eruption and 
its effects was obtained. On Wednesday we started for 
Taupo, feeling anxious to complete the general view of 
the whole hne of volcanic activity from Ruapehu to White 
Island, as alarming rumours were in circulation as to the 
extent of country that had been affected. By this route 
we also obtained a distant but interesting view of the 
newly-raised cones of Tarawera from the eastward. The 
incidents of the eruption have been so fully described by 
the Press that it is unnecessary for me to refer to them in 
this prcliminai'y report, the chief object of my rapid 
inspection having been to ascertain the exact locality, 
nature, and extent of the outbreak, and its probable 
consequences to the district. A complete geological 
examination of the district has therefore been deferred 
until a more favourable season for field-work, and until 
tlie volcanic activity has sufficiently subsided to admit of 
accurate observation. 

“The focus of the disturbance was ascertained to be in 
a line extending from seven to ten miles in a north-east 
to south-west direction from the north end of the Tara¬ 
wera Range to Okaro Lake (see plan.) The northern 
part of this line is occupied by the Tarawera Range. 
This range has three summits, the northernmost being 
Wahanga; the central, Ruawahia, 360^ feet alt.; and 
the southernmost, Tarawera Mountain proper. The 
southern part of the hne previous to the outburst was 
a depression occupied by Rotomahana Lake, surrounded 
by low undulating country composed of pumice-sands 
and overspreading deposits of siliceous sinter, most of 
which were connected with active geysers, amongst which 
the most famous were those at the Pink and White 
Terraces. 

“ From the most reliable evidence it appears that the 
outbreak commenced at ten minutes past two on the 
morning of the loth, by an eruption from the top of 
Wahanga, attended by a loud roaring noise, and alight 
earth-shocks. In a few minutes tliis was followed by a 
similar but more violent outburst from the top of Ruawahia 
—the middle peak of the range, and after a short interval 
this phase of the eruption culminated in a terrific explosion 
from the south end of Tarawera Range, north-east of 
Lake Rotomahana. For nearly two hours this was the 
only phase of the eruption, and was accompanied by the 
ejection of vast quantities of steam, pumice-dust, and hot 
stones> forming huge towering cloud®, illuminated by 
lightning flashes. 

“ It was at this time also that a great Crack or fissure 
(A C on plan) wo® tomed along the east face of the 
Tarawera Range, ' I only had a distant view of tfafes 
fissure from i tfe ^stward, but Mr. Percy Smithy the 
Assistant who ha a near view fipow 

the side% east end of the tndiwtato 
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that gt»read in 

being marked hy e]e<:itM diephfbM.^ 
striking chara<?tcr. At fnut thw arln4 ^ 
caat, and the inhabitant oC Rotopia ae 
terrified by the approach (rf this hia_^ , „ , 

suddenly the wind sprang up from the spyghrg! 9 ^‘^ 
arrested its progress in that dhecrioni^ ,turj4^ ^^.,55 
towards the north-east, at the same tinie eopd^nN;^ X 
vapour of the cloud to such an extent thakthe 
solid matter dropped on the surface bf the 
form of mud, smothering the country, and le 
disastrous results experienced at wairoa. BVi $la a. 
the period of active eruption appears (o have Ctpi^i 
since then the display of energy in a n^odidga Ibrih 
also rapidly declined, > \ « 

‘‘The following arc the chief points Which 
notice in this re^rt:— " , 

“K Tarawera Range, about 3600 feet above 

sea-level, is an isolated and very conspicuous ph^t in 
the scenery of the Lake District. It slopes from the ggst 
side of Tarawera Lake—the level of which is aoowtKW 
feet above the sea — and previous to the eruption roge 
very abruptly, with mural precipices and columnar roCks, 
especially on its western and southern escarpmefttgh It 
was no doubt judging from this feature that Dt, Von 
Hochstetter was led to class Tarawera ^fountaln with the 
Horohoro Range, as being part of his older oi* sttb* 
marine-formed volcanic series, and a remnant of the 
great plateau (Von Hoebstetter, " Reise der Novara^*^ h 
106), the surface of which denotes the original level of the 
country prior to the production of its present broktm 
surface by the excavation of valleys, by the u|r-btir8ring 
of volcanic mountains, and the consequent subsidence or 
breaking-in of large cavities that are now occUpm by 
lakes. He nevertheless maps Mount Tarawera as be¬ 
longing to his recent volcanic group, and also alludes to 
it in other parts of his work as being largly composed of 
obsidian. 1 have never ascended the Tarawera Range, 
but have examined its slopes and found them to be com¬ 
posed of lavas of a high acidic or rhyolite type, in the 
form of flows intersected by dykes, and contafeiog, 
amongst other rocks, large quantities of compact aim 
vesicular obsidian. From this 1 conclude that the 
mountain really is one of recent volcanic origin. 
ing to Von Hochstetteris new volcanic series, hnd that BS 
abrupt outlines have resulted from fractures ^d hdV 
sidcnccs of its flanks. According to this view it is 
to assume that the still-imperfectly-cooled mass of laya 
in the heart of this volcanic mountain has giv^ 
the long-continued (historically speaking) somtfera ibclimh. 
at high temperatures that created the attractive 
of the Rotoniahana. It has been stated that no 
tradition exists of Tarawera having been the Site of 
previous activity, but the range culminates lb 
distinct peaks, the meaning of the Maori name* (rf 
—accoraingto Mr, Locke, and otbet 

—clearly contradicts this assumption, This 
has interest, as a sudden development pf VofePnfc A ^ * 
in a new locality, or in an ancient 'greatl^-'4^ 
formation like the trachyte breeda that 
hero, would have been more serioua an^ 
the mere temporary revival of the expjlring 
recent focus of volcanic force. ^ 

“II. TMe Vents.—M viewed adws |Iotork« 
the 13 th, from the point where “TaB ' 
emerges from the busfa^ Taniwetp 
hare quite lort its former cbttract^siite ~ 
deep gap diviamg Wahaqga, the twra 
Ruawahta, the cantsal. oiqe^ was •■JSIQO:! 
the abrupt, predpitoaf aMm of tbe ^ 
where Baltened,bxi|hmtjjb^ 


W4 bfrhn blown away, and that the ^ver$ the 

pdiixl^ to a dlatiance of many mUes. The white terrace 
wf^^nmice^and that 1 saw was singularly flat-topped, and 
imemed tp slope abruptly from the mountain like a hu^ 
tftnbanhment 500 feet high. Besides these heavy sands 
that lodged close to the fissure in the mountain side, the 
lighter dust was spread out in the form of stratified clouds, 
a^ch were distinctly seen, at this period of the eruption, 
from Rotorua. Tauranga, and Taupa 

“ The cloud thus formed discharged its contents for the 
greater part in a direction to the eastward of the mountain, 
reaching as far as Te Teko and Fort Galatea, and to the 
westwa^ as far as Wairoa. The earth-shocks, however, 
' ' ■ '—" " — - . ■ — . ' ' 



during this period of the eruption do not appear to have 
been of extreme violence, or to have created much alarm 
beyond that part of the district lying in the immediate 
vidnity of the volcanic eruption ; but shortly before four 
a violent outburst of a totally different nature was 
experfenced, accompanied with loud reports that reverbe¬ 
rated through the atmosphere to enormous distances. 
the first notice of this outbreak was an earth-shock that 
aippears to have been much more widely felt than those 
and chiefly in areas where hot springs occur. 
This dev^c^tnent was attendant on the outtmrst of 
an immense volume of steam—carrying pumico*^dust and 
fiwgtneitts of jrocks to an enormous alUtude-^^eh pro- 
ce^ed from ^ Rotbauhana Laki^ the 
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kceto Mn <^nical 

at intervals vent? 

, and vapdur, darkened 

' a^d mattm^ 'wkick were dischan^ed 

:at frorp ^ f^t to 500 feet Four 
from the eastward, the same 
a similat appearance, allowing for the 
ehali^ In the cone on the summit of 

, l^i^l^mULhiul eVidently accumulated with greater rapidity. 

4^ <nherii| and had acquired lateral cones, ^ving 
i|a e^he a sitnllar appearance to that of Rangitoto, 
Ah^land. 

^ 0iiru% two clear nights 1 watched the eruption from 
vei^ts, and could distinguish them against the sky 
with a pbwerhil binocular telescope ; but 1 never observed 
any illumination of the ascending steiini clouds, as if 
from the surface of an incandescent mass within the vent, 
nor wasih^re miy si^ of any outpouring of lava, either 
froih these vents or from cracks or fissures in the sides of 
the mountam, during the time of my visit. In addition 
to the above-mentioned conical vents on the summit of 
the range, along its eastern side the line of hssure already 
alluded to was distinctly visible, emitting wreaths of 
steam. This line of fissure lay in an oblique direction, 
so that it appeared to gain in elevation along the sides of 
the mountain from north towards south, But not suffi¬ 
ciently so as to indicate for it a direction that would make 
it continuous with the great fissure south of Tarawera, 
but rather in the direction of line A C on plan. It is 
below this fissure-line on the eastern flank of the range 
that bulky terracc-likc accumulations of pumice-sand have 
been formed, and if this eruption should ever reach the 
stage of producing lava, which from other circum¬ 
stances 1 tnink hardly likely, it is from this fissure that 1 
should e^ect tlie lava to exude. 

‘*UI. Tke Great Fissure .—This is the most remarkable 
and characteristic feature of the late eruption, and the 
chief Oldg'ui of the disastrous results which attended it 
(B D on plan), A good view, but much obscured by 
steam, was obtained from the hill called Te Hape-o-Toroa 
—ak. ^300 feet—by Mr, Park on the 14th, and by myself 
on t]^ following day. This fissure seems to commence as 
a iHmow rift at the northern end from the great rent 
whi^ has been formed in the south end of Tarawera 
Mountain. This rent is a most wonderful feature. It is 
not a slip from the mountain side, but appears as if a 
poftion of the mountain measuring 2000 feet by soo-feet, 
and 300 feet deep, had been blown out, leaving a ragged, 
rp«iky chasm, frcMp which steam was being discharged in 
rapioly-sacceeding puffs. The eastern side of this chasm 
was wlghtly tinted, as if by the efflorescent deposit of 
4 Ihfrihiw substance, probably ferrochlorides. Sulphur 
haah^lbeii mentioned as a deposit from this recent outburst 
by soa^ who have witnessed it; but this is hardly a 
P<MWB>!t^ resnk of suqh rapid volcanic developments, 

view I obtained of the extent of this chasm south 
was mutch obscured by numerous volumes of steam blow- 
ing ^ horn the newly-fornted fumaioles that occupied 
the site of Rolomahana, From the eastern slope of Te 
ll?j})ie^Toroa we looked right into the fissure, and, as 
fiw I douW see; it appear^ to have a nearly straight 
bC. unaismrbed ground on its eastern side, 
jfrool the Tarawera chasm to within a few 
thus intersecting the Rotoraa- 
lake, the Rotomahana Lake, and the 
^ httiof from thence southward. The west side 
the other hand, is very irrMolar in 
being altered by the mhing^jn 
as the hills are undermined by 
“ t which at 

' u* m whpg 

to a height 000 Stiet to 




the Steafrt that any idea can be formed of the nature of 
the bpttont 6f this hu^ fissure ; but it seemed as if it was 
entirely occupied by large cfrcidar areas of mud, seething 
and boiling in such a fashion as to convey the impression 
of its being in a very liquid state. These mud-pools are 
separated from one another by comparatively solid ground- 
and in some cases, especially towards the eastern side of 
the fissure, what appear to be small pools of water with 
sedgy margins could even be distinguished; but th^ 
difficulty of estimating distances and depths through 
the steam-clouds rendered the observations made very 
uncertain. 

** The largest of these mud geysers appeared to be that 
rising from the position formerly occupied by the Pink 
Terrace, but the most interesting is one a mile further 
south, which, unlike the others, does not spring from the 
bottom, but from the comparatively high ground on the 
west side of the fissure, and, owing to the obliquity with 
which the fragments are thrown out, is gradually building 
up a conical mound, which already has attained an alti¬ 
tude of several hundred feet (Mount Haszard, on plan). 
At the southern extremity the fissure is bounded by a bold 
semicircular extremity, from the base of which powerful 
steam jets are escaping; but there was no evidence that 
it was prolonged by a crack or fissure, or fault, or other 
displacement of ground, nor was there any evidence that 
the fissure had been produced by any inequality of the 
movement of the ground bounding it, but rather that it was 
caused simply by the removal of material which formerly 
occupied its space. Its direction, as far as could be ascer¬ 
tained, is N. 50° E., which is the general line of direction 
that would connect all the more active geysers between 
Tongariro and White Island, 

“ 1 V. Matter ejected during the Eruption, —The quantity 
of matter which was ejected during the different phases 
of the eruption was very latge. In the first place, stone 
fragments were scattered from the earlier eruptions of 
Tarawera over an area of country extending to the east¬ 
ward as far as Te Teko, and even, some say, to Fort 
Galatea; while in the opposite direction they are not 
reported to have fallen at any place farther west than 
Wairoa, a distance of six miles. None of the fragments 
which 1 collected are other than portions of rocks of the 
district, nor do they present in the slightest degree the 
character of volcanic bombs or lapilli formed from lava or 
rock material in a state of fusion. Yet there can be no 
doubt, if we can accept the evidence of the eye-witncssca, 
that these rock-fragments must have, in some cases, 
reached the ground in a partially incandescent stc^e. 
Next followed the great ejection of pumice-sand, which 
forms enormous deposits in two localities: the one is on 
the eastern slope of Tarawera Mountain, already de¬ 
scribed, the nature and origin of which I had no oppor¬ 
tunity of ascertaining; the other deposit of this nature 
is chiefly on the western side of Kotomahana fissure, and 
was no doubt ejected at the commencement of the second 
phase of the eruption. Over a district of twenty-four 
square miles south of Tarawera Lake, and on an almost 
equal area to the north and east of the lake, the whole 
surface of the country has been covered with this pumice- 
stone so thickly as to obliterate in a great measure the 
natural features, partly filling the gullies and enveloping 
all the hills as if with a deep manue of snow, so that not 
a trace of vegetation can be seen, fix>m tlie highest peaks, 
such as Te Hape-o-Toroa, which is 23^ above the 
sea, down to the level of the lake. The thickness of this 
deposit could not be ascertained at the time of my visit, 
as no slips had occurred in it and no sections were to be 
seen. It consisted of fine^ained and gritty pumice-sand, 
slightly crusted on the sumce by the action of the rain, 
which also ca^d it to assume a slightly greyish tinge;; 
but nndenrt^atb k wajS a pure white, and at a depth of 
13 inches to iii^dbes fii^ the s still a high 




^ on the ^ui^face of this doposh/cspednnyon^ the 

4iffect^ toti^ards the fissure, fragments of corisHle^ 
^ oF ykrious kinds of roch^ scattered abotit, 
^4 e^ohg these were m:^s9e9 evidently derived from the 
of the terraOos, and, from the manner In which 
l^eeiftagments appeared to occur in quantities where the 
finer dnst had been /slown fro n the surface, it is probable 
4tat the lower layer of the deposit will prove to be com¬ 
posed of coarser material than the upper. The boundary- 
fine of this daziling white deposit is very distinctly i 
marked. It can be well seen where it passes over Kakar- 
amea Mountain, dividing it, as it were, into two portions, 
one white and the other green. While traversing it we j 
experienced a great downpour of rain, which formed the 
powdery material of the surface into little pellets ; but it 
did not appear to be very absorbent, or to show any | 
tendency to work up into an adhesive material. This is ! 
very different from what may be termed “ the grey ' 
deposit" which is next to be mentioned, and which covers | 
the country, from about two miles south of Wairoa, in a 
northerly direction towards the Bay of Plenty, as far as ' 
the Te Puke Settlement. This is the mud-forming depo¬ 
sit, and wherever it appears to have descended in a 
thoroughly pasty condition it coated the vegetation so 
heavily as to break limbs off* lofty trees and to crush the 
smaller scrub flat simply by its weight. The sand, as 
already stated, appears to have fkllen hot, so hot, indeed, 
as to set fire to the trees, the stamps of which were seen j 
burning in many places ; but there is nothing to lead us I 
to suppose that this grey mud when it fell was even 
warm. I 

“ It.has been suggested by some that this moist deposit 
was mud thrown out from the bottom of Rotomahana 
Lake; but it is difficult to conceive how, in that case, it 
should have ovcrlcapt a strip of country four or five miles 
wid<i, where there is nothing but dry sand, before it 
reached Wairoa ; and I think that a more likely source 
for its origin is to be found in the sudden condensation of 
the front edge of the jjjreat vapour-and-dust cloud when it 
suddenly met the violent cold south west gale which 
averted it from Rotorua and directed it towards the sea- 
coast, where it spread over the sky and caused the 
darkness that was experienced at Tauranga and all over 
the country to the eastward. The great volume of this 
dust-cloud was directed towards the East Cape, dropping 
over the country in that direction a comparatively tteavy 
deposit of brownish-black dust, so coarse as almost to be 
sand ; while on its northern edge, as far east as Tauranga, 
the dust is of a light grey colour, and excessively fine in 
grain. A collection of all these different deposits has 
been obtained, and will be reported on as soon as the 
chemical analysis is complete. The impact of the moist 
deposit when it fell must have been very great, from the 
effects which it produced at Wairoa, where it appears to 
have attained its maximum thickness of about 12 inches 
in open level places free from any influence that would 
cause it to drift ; on the flat spur above the bridge at the 
outlet of Rotokakahi its depth was found to be 9 inches, 
and in the Tikitapu Bush 4 inches; and from that point 
it gradually decreased towards the north. The action of 
ram upon this mud rapidly converts it into a semi-fluid 
condition, in which state it slides off the hill-slopes and 
fills the low grounds and watercourses; and where it has 
been thickly deposited it will thus be a constant source of 
dagger for some time to come, but where only an inch or 
90 Jh thickness it will, 1 believe, rapidly disappear, and, 
eKpeptlhg that it may for a time deteriorate the pasture 
and deWrby the existing vegetation, it will in the long run 
bo m advantageous addition to the light pumice soils 
udon iiirldch it has been deposited, owing to its Stii^tly 
aoiottmAt As for the light deposit of 4uit, 

iep in A dry state, thet^ is very little doubi'that It 
wUi be: aR^ wii$hea off into the; soil with the' 'heavy 
rains that tdfde. dfrtahOt tb irhidi this 


the wheh 

Saturday afeemobn, as a peetiitar yeliowlsii 

with pu^ent acid vapottr ahd dusC :; 

afternoon we recognised the sanUi 

pended in the atmosphere tbwarth the * v 

« V. ne Evoiutton of iVrfiww.^The efiMriont 
of steam rising from the site of RotomahaWI,imke 
rise to a pillar of cloud that is visible in aR 
over the country, having a diameter of abOttt 
of a mile, and rising to a height of not less than ISjdbb 
feet. Its effect is most impressive, eiipedalty lifr the 
morning and evening, when it Is lighted up Wfrh 
tints by the slanting rays Of the Sun when ft is 
horizon, and all the surrounding landscape is in twifrght 
Although this steatn-doud receives rapid additions hi 
lower part from successive explosions, these do ubtgene^ 
rate any rapid movement through the mass of the obUd, 
so that, if viewed from a distance, it appears tO be dhllost 
solid and immovable, except the changes that ttt grhdu- 
ally effected upon its lower portion by the movements of 
the atmosphere. " ^ 

“VI. r/t^ Propagation of iht Earthptakt 
Earthquakes are the usual results of the viOldnt con¬ 
cussions attendant upon violent outburst, and thoyefifbird 
the only clue which we can possibly have as to the depth 
below the surface of the 'earth at which the Vblc^it 
energy has been exerted. Thus, if the earthquakes are 
felt with only slightly-decreased violence to great dis*' 
tances from the focus of disturbance, it would Indicate 
that the disturbance is a deep-seated one. Oh the other 
hand, if the earthquakes, although extremely violent 
to the focus, are only felt at a moderate distance^ the con¬ 
clusion to be drawn is that the forces at work are only 
superficial. AH reports agree that at the Wairoa, abdut 
four miles distant, which is the nearest point to toe 
eruption from which any persons have survived^ toe 
shocks of earthquake during the first phase were violent 
and continuous ; whereas at Rotorua, twelve miles dis¬ 
tant, they were comparatively slight. The great eaeto* 
qiiake at the commencement of the second phase appeal 
to have been felt with considerable violence at Rotoruav 
and distinctly arrested attention for a distance of at lea^ 
from sixty to seventy mites, but does not appear to 
done any damage. 

“ During out visit the earthquake shocks in toe vidaSty 
of Rotomahana were still frequent and violent, bbt ftt 
Rotorua they were only experienced as gentle uftdblatintttl j 
and I ascertained that they proceed^ from toe 
of the explosion from the Rotomahana fisshre, and tliat* 
the eruptions from the summit of Tamwera, Whidi ^Ipeire 
clearly visible from Rotorua, did not produce the stototost 
apparent tremor at that distance. A few iissigfrBlidifrt 
earthquake-rents were seen crossing the flats 
Kaitirirla, but only where tocre was a dfopifr 
, bank. 

“VII. 5 < 7 //ffd>.----The sountkiproduo^durittlp^id 
eruption must have been, from all accounts,^^ 
those within a moderate distance. The 
produced by the electrical discharges, the lert^e 
of the high-pressure steam escaping throng 
vents, were combined wito terrifying 
been said about noises heard at Attcldaivd^ 
and other places. From, the Xirpm lli^ 

appear to have been due to thh 
' accompanying the Taniwera' 

and tefletmd to 

. (hrectiona over tou' '^col^y :pfi' 

. again,^ tiiay' 


Hie wWiAi; e^etement 
^ T<^ 'C&mnel, itctta 
of the9tb 
Idud booming reports 
iPWlftf eaWii- As Hiftse reports were 

'ij^loi^ dny ejribptbtn: of the loud disturbances at 
tto the^ tnoy have resulted from 
mec^f&ah^lines that traverse 
^tith islanas in u north easterly direc- 
in this case, the iinmedtate cause of the Tara- 
sl|w in a lo:al fracture resulting 

ihovementt 

Pr^M^tdi&ry Symptdms .—The only pfremonitory 
#ji^|>tOms comi^ outburst which have been de- 

spHbed l^ere an oscillation in the level of Tarawera and 
li&bl|fna I^tcbii^ and the occurrence of earthquakes for 
Idmiie'mcnt^ past in that district, where, as a rule, earth¬ 
quakes are rarely felt. But neither of these are very 
(maracteristic incidents, nor would it be safe on future 
occasidhs to base any expectation of an eruption on such 
^henotneria alone. The increased activity of the geysers 
^d hot springs'during the past season has also been 
adVaheed as having been a symptom of an approaching 
outbrtak; but those who were most familiar with the 
district will agree that their variation was no greater than 
is USUAl under the influence of rapid changes of wind and 
atmospheric pressure. The reports of sympathetic out¬ 
breaks In other places along the line of volcanic energy 
from White Island to Ruapehu appear to be quite un- 
Ibuhded. The outburst has shown conclusively that the 
springs at Rotorua and Rotomahana are quite inde- 
pend^t of each other, and of those at other places, thus 
confirming the observations made by Von Hochstetter 
lonjp ago, that all the various points at which thermal 
sprmgs occur are situated round the margins of lakes 
ionned by subsidence’ of circular areas, and are not 
connected by an underground system of gravitational 
drain^e. 

pffnciusion.---FTom the foregoing sketch of the 
Chatteteter of the eruption I think there can be little 
qtimstion that it is a purely hydro-thermal phenomenon, 
wt oil a. gigantic scale; that it is quite local and not of 
docR^eated origin, and that all danger is past for the 
pnesenti so far as one can venture to form an opinion on 
aucb a subject. The extra activity of the pui( 7 s which has 
bedn observed is no doubt owing to the heavy rains that, 
On the 9th, set in after the longest period of drought 
which has been experienced in that district for many 
dniJ probably the frequent earthquakes which have 
bf late agitated the ground have contributed to this 
acthrity by stirring up the sources of the water-supply, 
aAd fi^lttatinjg the access of drainage-water-i to the 
aoorces of Hie heat But beyond what may be accounted 
<er ht this manner I believe there is no increased dis- 
at 'Rdfonia, Wairakei, Taupo, and other places, 
qaie^eht condition of Tongariro and Ngaurahoe 
wan mainly shown by the manner in which we observed 
It |o^ enveloped in snow. As a rule, on the scoria cone 
;Of snow rarriy lies, excepting in a few of the 

hut molts almost as rapidly as it falls. On the 
the 17th, however, the cone of Ngaurahoe was 
gteat mantle of snow ; while the put as on 
showed leas than thefr usual amount of steam 
WfO ohiy fresh activity which may be reasoh- 
hi that which I anticipate when sufficient 
of Okaro Lake into 
Assure, as its former drainage 
Lake apptears to me to be com- 
Hioidd occur, smd a fresh ex- 

% unhlto’'Bi0komahatia;^th9' Jfeofr, 


for some time to eome great variations naust be 
expected In Hie activity' of the newly^rmed puUts 
according to the maimer in which changes occur iti the 
atmospheric pressure; but, unless it can be shown that 
any local change tn the barometer is experienced which 
is not shared by the aurrounding district, the barometm' 
afifords no indication as to whether an eruption is or k 
not imminent. One of the most unfortunate results df 
the eruption, in addition to the disastrous loss of life and 
the destruction of the country, is the disturbance Of the 
sense of security which has grown up amongst those 
residing at the Hot Springs; and l l^lieve that many 
persons are so thoroughly shaken by the horrors ex¬ 
perienced on the morning of the loth that they will not 
recover their equanimity until they have been for some 
time resident away from the sounds, smells, and shocks 
that characterise the district. “James Hector" 

IN QUEST OF T/fF OF/G/.V OF A AT 
EPIDEMIC 

I N our issue of the 8th ult, (vol. xxxiv. p. 213) we dwelt 
on certain general aspects of the reports lately laid 
before the President of the Local Government Board by 
the Medical Officer of the Department on milk-scarlatina, 
but these documents deserve more detailed consideration, 
for they show us our modem organisation for combating 
death and disease, by prevention, at its best. They show 
us, too, the men to whom the task of guarding public 
health is primarily committed at their best—patient, 
watchful, wary, tenacious of the thread of their investiga¬ 
tion, eliminating this or that doubtful clement, until 
finally they have tracked their quarry to its lair. In 
reading Mr. Power’s report, we have been constantly 
reminded of that famous description of the contest be¬ 
tween the man and the gun in Hugo’s “ Toilers of the 
Sea." Here the fight was man against disease, and the 
former has succeeded in his task. We shall endeavour 
in this article to show how Mr. Power, of the Local 
Government Board, succeeded in tracing, step by step, 
an epidemic of scarlatina to its source. 

On December 18, 1885, Mr. Winter Blyth, the Medical 
Officer of Health of St. Marylebone, reported to the 
Board an extensive outbreak of scarlatina in his district. 
This he believed to be associated with the distribution of 
milk from a certain retailer in South Marylebone, who 
obtained his supplies from two farms, but the occurrence 
of the scarlatina appeared to be coincident with the milk- 
distribution from a certain farm at Hendon. Mr, Blyth 
had himself visited this farm, and, with the assistance of 
Dr. Cameron, the Hendon Medical Officer of Health, 
had carefully examined it, but was quite unable to dis¬ 
cover In its sanitary circumstances or in the health of 
those employed about it any sort of clue to the cause of 
the infection of the milk. Accordingly he went with his 
story to the Local Government Board. It will be seen 
that Mr. Blyth had done his work exceedingly well: in 
one of the most crowded districts of London he had suc¬ 
ceeded in tracing the scarlatina to a farm at Hendon ; that 
is, he had made out a strong pnmd facie reason for sus¬ 
pecting this farm; he had put a clue into Mr. Poweris 
hands which he had not been able to follow any further 
himself. The first question for Mr. Power to answer was 
whether the Hendon farm was at fault or not. When this 
was answered it would be time enough to pursue the 
inquiry mor^ minutely: it would be loss of time to try to 
dig out the fpx unless it was first ascertained that he was 
in that particular earth. With this object, then, Mr. Power 
traced the milk from the Hendon farm to other milk-re¬ 
tailers in St Tohn^e Wood, St Pancras, Hampstead, and 
Hendon itselt From each of these, except St John^s 
the eatne story cenm Until the end of November 
oi^;^boginnihg ef Cweikiher the district had for eome 
ikwi% keen from scarlatma^ but about 




this 4i$ea^ had suddenly and notably increased, I 

^ i^rga prbj^rtion of the rotorded cases having occbtt^ i 
atbdnglit toe customers of milk-retailerB dealing in the | 
p^icukr Hendon milk. These facts strengthened the i 
^ease against the Hendon farm, but did not by any m^ns ; 
resUkhirsh it. inasmuch as the retailers in question obtained | 
their supplies from other farms as well, and although in 
two cases these were*situated in widely different counties, I 
yet the case against Hendon was still in the condition of 
not proven, more especially as the St. John's Wood 
customers of that fhrni were certainly wholly free from 
scarlatina. Simultaneously with this investigation, another 
was being pursued at the incriminated dairy itself. But 
nothing was revealed here to show how the disease could 
be propagated from it as a centi:e. There was no scarla¬ 
tina, nor any illness at all like scarlatina, amongst the 
persons employed about the farm, or their families and 
neighbours, at any such time or in any such way as to I 
influence the farm or its produce. This, then, was the i 
state of affairs on December 23, or less than a week after 
Mr. Blyth’s report: there was a strong presumption 
against the Hendon farm, but outside human agencies 
had to be set aside as not having been operative. A 
thorough inspection of the farm itself was at once under¬ 
taken. Now it happened that the farmer in question, as 
well as one of the dealers who purchased from him, was 
particularly careful in all sanitary matters respecting his 
dairy. Every precaution had been taken by both to 
secure the farm and milk against any known sanitary 
fault or misadventure, and thus the inquiry advanced 
another stage. If the Hendon farm had caused the 
scarlatina, it did not do so in any commonly accepted 
way, sufch as through unwholesome conditions of water 
or drainage, or careless handling of milk or milk-utensils, 
by persons carrying scarlatina infection. This threw Mr. 
Power back on the theory of something in the cows 
themselves which caused the scarlatina to be distributed 
with their milk, and this formed his working hypothesis 
thenceforth. To discover this ** something,’' and to 
understaml its nature, it was necessary to ascertain in 
detail every parallel between the doings at the dairy farm 
and the observed scarlatina. 

Here, then, we enter on the second and by far the 
most difficult stage of the investigation. The various dis¬ 
tricts supplied from Hendon were taken one by one ,* the 
quantities of milk obtained from Hendon by the dealers 
there, and by the same dealers from other sources, were 
ascertained ; the dales of the notable incidence of the 
disease among the customers, and the degree of incidence 
at one period ar>d another, were carefully observed, and 
compared, with the following results :“(i) The disease 
commenced at one and the same lime in the four districts 
supplied from Hendon, viz. South Marylebone, Hamp¬ 
stead, St. Pancras, and Hendon. (2) In South Mary- 
lebcme the disease increased day by day with increasing 
force up to the date of the inquiry. (3) In Hampstead 
and St. Pancras there was a cessation of ten days after 
the first attack, and then a larger number of persons were 
taken ill, the attacks continuing up to the date of the 
inquiry. (4) In St. John's Wood there was no scarlatina 
whatever down to the date of the inquiry, although the 
dealer there got five-sixths of his milk from Hendon. 
Were there any conditions in the farm operations parallel 
to these special phenomena ? And first, was there any 
iiew condition pertaining to the cows coincident with 
the milk producing scarlatina at the end of November in 
fpur disl;riGts, continuously in South Marylebone, and 
after a break iu the other three, while this condition was 
absent in the case of the cows supplying the St. John’s 
Wood dealer ? A tedious inquiry into sutm circumstances 
as the food, calving, health, arrival and departure of cows 
proikd barren of result; nothing could be heard of Ibr 
some time that wat new or changed. Bui at Jast it 
appeared that on November 15 three newly-odved cbwsi 


in 

ftW Oxftwlijdiire on 
Ihrib was to isolate or qaarepiSne Jpew 
nation fbra we^ or ten 
into the stalls with the 
this period numbered^ pr tpo, 
numl^rs in three sheosj called the Utge> 
small sheds. The supply of the milk IrM, thb 
shed went to South Marylebone paly $ that 
middle shed partly to South Marylebone, pardy 
Hampstead and St. Pancras; and that Of toe fiaah 
to the two latter places and to St John’s Woop* Sd fipr 
we have this coincidence between the ddidgt at 
and the incidence of the disease—that the latterbroke pot 
after the time that the milk of the Derb^hlre tpiSOj irdA 
added to the general stock, in three district^ IwiMied 
from the farm ; and that St. John’s Wood, widch did lVOt 
receive any milk from the new arrivals, was frpo froni 
scarlat in a. 

We have now reached what may be cklled the thkd 
stage of the case. In the first, what Mr* Power call^ a 
“notable," and what lawyers perhaps would‘call a 
lent," presumption had been made out against the Heodop 
dairy ; in the second, a weaker presumption hfild beoh 
established against the Derbyshire cows which had been 
added on November 15, and whose milk began to be dis^ 
tributed to the three affected districts, and not to St. 
John’s Wood, a few days later. But then, the facts of a 
continuous and increasing attack in South Marylebone, 
and the intermission of about ten days in St. Pancraa 
and Hampstead, bad to be accounted for, if the was 
to be made out conclusively against the incriniinatod 
dairy. To deal with these, Mr. Power reversed the pro¬ 
cess hitherto pursued, which was that of pure indtictiop 
from observed facts. He now employed the 4 
process, and argued thus:—Taking the fact of uninter¬ 
rupted progress of the disease in South Matylebone, and 
of the lull of ten days in the other two, if the dairy at Hen¬ 
don be the cause of the outbreak, and if, as is most pro¬ 
bable, the different results produced by the milk from the 
same cows was due to a difference in the relation of tbe 
cows themselves within the business of farm, th^ 
we should find at the latter—(i) a change in the 
of distributing the milk of the Derbyshire cows,andsthiis 
probably consisting in placing them, or one of tliNnu, fp 
the “ large shed," from which South Marylebope wUf 
supplied ; (2) about the second week in December^ (djU 
date of the recrudescence of the disease in St. PancrPV 
and Hampstead), some of the Derbyshire or of thu 
fordshire cows, or some other cows which had bufm lu 
close relation with them, were probably ^ansferred to dw 
“ middle shed," from which tnese two districts were^^-lt 
will be remembered, supplied; (3) as St John’s Wbo^ 
which was supplied from the “small shed,” was free ftiCrtU 
scarlatina, it should be found that none of the new'cpw*,';dir 
any other cow in close relation with them, bad been plaCltd 
there. Now, were any arrangements at the 
corresponding with any or all of these a pOUdU^. 

sions or proiwbilities ? What was found on inve$ti|i^$ub 
was this; (i) The Derbyshire cows had b^n 
towards the end of November into the large wed''* wp, 
source of the South Marylebone supply), and remailM 
here at the date of the inquiry » (2) thefourOKford^^; 
cows were transferred about December ii. 

“large shed" and two into the “middle 

Pancras and Hampstead supply) ; ( 3 ) at; no 4^5# fw# 

either the Derbyshire ot Oxfordshire bow beed 

ferred to the “small thpd” (St 

then, both by positive atkd JM^ve evident 

of scarlatina in certain difitricte W^ 

first, with a p^icttlardahryvaed W 

parallel events, with 

Power, 'bavingveadbod^tihis 

until anything to 


, to produce 0carW' 

M thdr miUkf ai»d the inquiry was 

this wiMl M comparison 
tile present left out of 
kkveetigatioii proceeding strictly on the 
eyidance optainea and obtainable. A con- 
qf hU that had gone before, and the absence of 
to the povisional adoption at this 
xplK^ 01 a thi^iy of disease in the cows^ and the proba- 
^as that this was an infectious disease, com- 
from cow to cow, a disease, moreover, the 
^tlaiEende of whi^ii, was compatible with the animal 
feeding well/and milking abundantly. 

T|»® discovery of vesicles and ulcers on the teats and 
adders of ^ows in the large shed soon followed; the first 
the disease was one of the Derbyshire cows, the 
aecqnd one from Oxfordshire, After this the matter 
pai^^ into Dr. Klein’s hands; but with his report we 
nave nothing to do here. A painful incident soon gave 
Mr* Power ample corroboration of tlie result which he 
had reached, The Marylebone dealer returned on the 
' farmer's hands, on December 15, all his milk from the 
larger shed, and this was destroyed by pouring it into a 
pit dug on his land. The news of the destruction of 
milk spread among some of the poor people of flendon, 
And aome of them succeeded by the favour of friends 
amon^t the cowmen in obtaining some of it on December 
16, By the 20th scarlatina made its appearance amongst 
halfA^dozen of the families thus supplied. Conversely in 
South Marylebone about Christmas, when these Hendon 
fafnilies were falling ill, the disease ceased almost sud¬ 
denly, and there were no fresh attacks, except such as 
were referable to infection from previous sufferers. 

A thorough examination of all the cows showed that 
the disease had spread to every one of the three sheds, and 
the farmer was accordingly advised to seek out every cow 
then or afterwards affected with sore teats or udder, or 
Any other ailment, to isolate her and keep all her milk 
out of the business, and prevent cowmen employed about 
the sound cows from attending the infected ones. These 
precautions were taken from January i, and were barely 
in time to prevent an alarming increase of scarlatina in 
ah the districts served from Hendon, including St. John’s 
^00^ where the appearance of scarlatina corresponded 
to A mcety with the appearance of the cow-disease in the 
animals in the small shed. The milk from the Hendon 
farin was ultimately given up by all the dealers con- 
C;6med,, with the result that scarlatina has disappeared 
amongst the customers of the dealers here referred 
;tO in .Marylebone, St. Pancras, Hampstead, and St. 

Wood, The work of demonstrating the nature of 
fha OOW-disease, and its connection with human scarla- 
thm. WJtftnot Mr. Power'^ and from him the matter 
paitaed-on to Dr. Klein. The former had succeeded in 
up knd connecting the scattered links of a 
cf ptesumot^ve evidence against certain cows so 
^ to be unassailable; and he had done this by the 
of pAtience, sagacity, and acuteness which would 
bai^ dohe crodit to a great criminal lawyer weaving the 
^ evidence around an unusually 

fatger or murderer. 


ORlGfN OF VARIETIES 
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I also have a daeoiy whieh, while it differs much from 
that oi Mr. Romanes^ runs on curiously parallel lines to 
it) and was prompted by the same keen sense of an 
inadequacy in the theory of Natural Selection to account 
for the origin of varieties. 1 should not have published 
my views until they had been far more matured than they 
are bad not the present occasion arisen. 

It has long seemed to me that the primary character¬ 
istic of a variety resides in the fact that the individuals 
who compose it do not, as a rule, care mate with those 
who are outside their pale, but form through their own 
sexual inclinations a caste by themselves. Consonantly 
that each incipient variety is probably rounded on from 
among the parent stock by means of peculiarities of eexHcU 
instinct^ which prompt what anthropologists call endo¬ 
gamy (or marriage within the tribe or caste), and which 
check exogamy (or marriage outside of it). If a variety 
should arise in the way supposed by Mr. Romanes, mCrely 
because its members were more or less infertile with others 
sprung from the same stock, we should find numerous 
cases in which members of the variety consorted with 
outsiders. These unions might be sterile, but they would 
occur all the same, supposing of course the period of 
mating to have remained unchanged. Again, we should 
find many hybrids in the wild state, between varieties that 
were capable of producing them when mated artificially. 
But we hardly ever observe pairings between animals of 
different varieties when living at large m the same or 
contiguous districts^ and we hardly ever meet with hybrids 
that testify to the existence of unobserved pairings. There¬ 
fore it seems to me that the hy[)othcsis of Mr. Romanes 
would in these cases fail, while that which I have sub¬ 
mitted would stand. 

The same line of argument applies to plants, if we 
substitute the selective appetites of the insects which 
carry the pollen, for the selective sexual instincts of 
animals. Both of these, it will be remembered, are 
mainly associated with the senses of smell and sight. If 
insects visited promiscuously the flowers of a variety and 
those of the parent stock, then—supposing the organs of 
reproduction and the period of flowering to be alike in 
both, and that hybrids between them could be pro¬ 
duced by artificial cross-fertilisation—wc should expect 
to find hybrids in abundance whenever members of the 
variety and those of the original stock occupied the same 
or closely contiguous districts. It is hard to account for 
our not doing so, except on the supposition that insects 
feel a repugnance to visiting the plants interchangeably. 

No theme is more trite than that of the sexual instinct. 
It fontis the main topic of each of the many hundred (I 
Mieve about 800) novels annually published in England 
alone, and of most of the still more numerous poems, yet 
one of its main peculiarities has never, so far as I know, 
been clearly set forth. It is the relation that exists 
between different degrees of unlikeness and different 
degrees of sexual attractiveness. A male is little attracted 
by a female who closely resembles him. The attraction 
is rapidly increased as the difference in any given respect 
between the male and female increases, but only up to a 
certain point. When this is passed, the attraction again 
wanes, until the zero of indifference is reached. When 
the diversity is still greater, the attractiveness becomes 
negative and passes into repugnance, such as most fair- 
coraplexioned men appear to feel towards nctgresses, and 
vice vers A. I have endeavoured to measure the amount 
of difference that gives rise to the maximum of attract¬ 
iveness between men and women, both as r^rds eye^- 
colour and stature, chiefly using tht data contained in my 
collection of ** Family Records/' and have succeeded in 
doing so rougfhly and provisionally^ To determine it 
thoroMgtily,, fthd to Is^y down a curve of attractiveness in 
which the (dMdawe be proportional to the amoanti 
of dM 0t^nates to the strexigth of 

i;t«0tion,'^nd special dajta that 







yet he and discua^ed^* and about which 1 wilt 

] ciotai^eiw apeak. Su(!ice it to say that such inquiries as I 
made conhnn, so far as they go. the reast>nable 
eapnctatioD that some more or less regular curve will be 
icmnd to exist in respect to any given qualityor group of 
quadities. Each individual would possess his Own character¬ 
istic curve, but the average of the tastes of many individuals 
would) as all statistical experience justifies us in believing, 
afford fairly constant data. These would enable us to argue 
out the hypothesis I have submitted, with mathematical 
precision; at all events, with much more closeness of 
reasoning than is now possible. But this much may 
even now be averred; (i) That the existence of a law of 
sexual selection such as I have described, is probable \ (2) 
if it exists, it would have a powerful influence in rounding 
off any incipient variety that differed notably in any one 
particular or in any group of particulars from the parent 
stock; (3) it would be favourable to the vigour of the 
variety, after it was once fairly started, by checking too 
close interbreeding. 

It must be borne in mind that differences overlooked 
by ourselves, who are singularly deficient in the sense of 
amelJ, and who are hardly able to distinguish without 
scrutiny even the sexes of some animals, may seem very 
considerable to the animals themselves. Also that the 
only differences that wc are able to recognise between 
two varieties may connote a host of unseen differences, 
whose aggregate would amply suffice to erect a barrier 
of sexual indifference or even repugnance between their 
members. Francis Galton 

August 23 
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42,000 dole.’, and the 
I Works of San Franewoo for‘56^8|o-dola 
ledge the very prompt and courteous manner'lh wlid^ ; 

has responded to their invitation, and the very 
to which he has been put by the remote 
from California, &c. The President of the Tt3iste6 j(iW ; 
that he believes that Mr. GrubVs idea of an elevaiiag 
principle uffers Uie best solution yet submitted of ^the. > 

cult problem of a convenient chair for the obaerver with 
a telescope. The method of elevating the floor will ti^ve td be 
adapted to the peculiar circumstances of the site pf - the Xiek 
Observatory, and the means to be commanded there wkh its 
very limited water-supply. This subject is now belhg OrtwHy 
studied, and so far the only apparent obstacle to the adopUon of 
Mr. Grubb's plan is tlie question of cost. 

Wiu; have to record the death, at Tomsk, of Atexahdht 
Krapotkin, on August 6, at the age of forty^five yeainft. M. 
Krapotkin had done some good work for science in Kitssia. Hh 
had translated into Russian Mr. Herbert Spencer's Pipindptes 
of Biology," and Clerk-Maxwell’s “Theory of Heat," add for 
several years contributed to Russian periodicals revievrit of the 
progress of physical astronomy, much valued by Russtaii astro¬ 
nomers. In 1874 M. Krapotkin was exiled to Minusinsk in 
East Siberia, and there he helped Dr. MartlanofT t ? organise a 
local museum ; and for several years carried on meteorological 
observations, which were printed by the Kazan Society of Natu* 


NOTES 

The Local Committee of the Birmingham meeting of the 
British Association has issued a descriptive programme of the 
excursions which have been arranged for Saturday, September 
4, and Thmrsday, Septemtier 9. The programme covers 120 
pages, and has been compiled by several specialists with the 
greatest care. There are twenty-seven excursions in all, besides 
a geological excuj-sion to the Lower Palaeozoic district of Shrop¬ 
shire. This excursion will last .six days, from September 9 to 
September 15. Prof. I.apworth will take the leadership. 

The French Association for the Advancement of Science has 
concluded its annual meeting at Nancy, after having resolved 
that the 1888 session will be held in Oran, Algeria; Col. 
Laussedat has l>een elected President for that meeting. The 
1887 session will be held in Toulouse, as decided at the last 
meeting. 

At the Buffalo meeting of the American Association it was pro¬ 
posed to devote especial attention to the study and discussion of 
the Interesting phenomena of the Niagara Falls and the gorge 
below. On Friday, August 20, one or more preliminary papers 
of an expository and suggestive nature were to be given, in¬ 
tended to prepare the way for a short field-study of the Foils and 
which occupied Saturday. Monday forenoon would 
be devoted to the discussion of tfije gorge and the problems to 
which it gives rise. A new survey of the FalL has been 
arranged for, so that a considerable addition to the data for the 
computation of the rate of recession will be at command, and it 
is expected that new ol>scrvations in other important lines bear- 
ing upon the chronology of the gorge will be presented, and 
wi)l throw fresh light upon the history of the formation and 
recession of the Falls, and upon the utility or untruslworthiness 
of the gOige as a geological measure of time. 

We laam that the Lick Trustees—after a most thorough dis¬ 
cussion of the various plans and specifications submitted for the 
mounting the refractor of the Lick Observatory aiid 

for the steel dome to cover the same, and with a special con- 


ralists. His most important work, however, was a critical 
investigation of all our present knowledge of the stellar systems 
and constitution of stellar groups. Every known source in every 
European language was ransacked for data, though the diffitaikiea 
he encountered in hU peculiar position prevented him from 
bringing his work down to a later date than 1879, He hoped 
to complete the work, and publish it, after his expected liba¬ 
tion in SeptemVjer. His untimely death has put an end tp this 
hope. 


Wk have received the third number of the Journal oi a 
Society recently founded in Bombay, called the Natural HsStory 
Society of Bombay, which, though it is youi^, appears to haye 
abundant vitality. There are already several learned societies 
in India and Ceylon, all of which appear to be very saeceegf|id f 
but the field is so vast and varied, and the number of meh, 


servants of the-Crown and others, capable of doing good yirork 
is so great, that it is impossible to have too of thcie 
associations, and accordingly we welcome the new Society^ imd 
are glad to notice the energy it displays. In the number of 
Journal before us, Capt, Becher describes the Ufc (mainly the 
bird-Hfe) of a Sind lake, Manchar, near the Indus ; 


of the Society" similarly compiles some notes on smimaMIfe' lb 
the rivers of British Deccan and Kandesh. Mr. Sitemdal*i oitp 
of the editors, has a paper, with illustrations, on abhOfm 4 ^#f,' 
in the horns of ruminants, in which he expi^ess^ the 
that there is neither persistence nor transmission in> the. i^lbki^ 
malities of antlered deer, but that they must tw periditent W 
case of hollow-horned ruminants, and that in the Wterci^^i^ 
adage is true : “ A$ the twig is bent, VO is the ttOe 
Mr. Aitken, the second editor, pubtishes a list oC^ the 
butterflies in the Society's collection/with notes.^ ' 
tion appears to be ^ fmm complete in 
Kirtikar describes a neiy spe^ea of Algk 
Bin/tvooJii\ discovered '^rnong the' 
springs of Vajrabal. ^ 

and 'botanical note^. of presen^lq^;^'' 

whiqhwe noting 

l^reat nnmber‘'«h4|Vm;^ 



8^et^.i!fVi4eiitly IkW many ^enda and sup- 

ikp 0 ^ s^^ 6fIH^blicatlons which are received 
Che SmidtionUn Institution, two 
l£en issued hefp h^ter perhaps than any- 
the magnitude of the work of the Institution 
M a ,;^bl^Siw^or of licientific knowledge—a work, moreover, 
pi whichds hmited only by the civilised world. The 
ia the Mst of institutions in the United States re* 
edv^g;^ Smithsonianpubllcat^ The latter "are so dU- 
tribntad as to acceasible to the greatest number of readers,’' 
and ihjoWes for distribution are accordingly of a very elastic 
Icindt (iving abundant discretion to the authorities. The pub- 
litat{<^ are divided into three classes : (i) the reports; (2) the 
misoeUhneous collecticQs; (2) the contributions to knowledge. 
Of thase; one, two, or all classes are distributed according to 
the demands of the neighbourhood to which tliey are sent, and 
all that is required in return is that they be ‘*du1y acknow¬ 
ledged, be carefully preserved, be accessible to any ijerson who 
may wUh to consult them, and be returned to the Smithsonian 
lOAtitUtloo in case the establishment at any lime ceases to exist.” 
llie Jirt of institutions in the United States receiving the pub- 
Ucatlom under these conditions fills a pamphlet of about seventy 
jmges, and numbers nearly 2000. They include various classes 
of schools and colleges, literary and scientific institutes, learned 
societies, public libraries, hospitals, &c., in wonderful variety. 
In looking through the list it is impossible not to recollect the 
trouble with which a few of our own public in^ttitutions suc¬ 
ceeded last year in getting some of the Parliamentary papers 
publiihed by the Government. 

The second publication to which we have alluded is the 
Smithsonian lis«t of foreign conespondents, in other words, of 
institutions outside the United States to which the Institute’s 
pubtieations are sent. These reach the enormous number of 7969, 
every country on the globe with any pretence to civilisation 
being rnpresented. It thus appears that an ordinary Smithsonian 
Report has a free circulation of about 10,000, and is spre.acl all 
over the globe, from Pekin 10 Valparaiso, from Iceland to New 
J&eaknid. The exchange department of the Smithsonian is 
certainly not the least marvellous part of a marvellous institu¬ 
tion. 

AnCOK 3 ;]tniG to the latest consular report from Newchwang, 
in Manchuria, Seoul, the capital of Corea, is now in telegraphic 
CQtpiftiliXiicatlon with Pekin, and so with the outer world. The 
line through Moukden. Six years ago no European was 
allowed to^ visit Corea, and those who ventured to disregard 
Cotton aechtsion generally paid for their temerity with their 
liVjrt f to-day A merchant in London might telegraph direct to 
the of the Hermit Kingdom. 

A AKOCK of earthquake was experienced on Friday evening 
at KMiQdhi E mining town situated in Stirlingshire, about thirteen 
mUS Glasgow. About 9 o’clock a sharp rumbling noise 
niopientS'^ ^ over the greater part of 

the fiownv; Jf^ch ,,vibration was noticed in many houses at the 
: ift«ij)ie ran immediately into the s’reels, not know 
<jC 0 «Brred, and many rushed off to the Craig Ends 
to the east and west of the town, : 
Me Of the bther must have been tho scene of a 
Was most distinctly felt in the north- 
, '^he weather at the time was close 

WAS feU at Malta at, 
'The' eaptain ■ df a 'Steamer 

at 
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ftomethiog like a blaa^ of fire coming out of the water. It 
was about 30 feet wide and rose to 100 feet above the water, 
and disappeared at once. The position of the steamer at the 
time was about aoo miles eastward of Malta, The blase was 
observed at the head of the ship, and those on board were cer¬ 
tain that it was not lightning. 

A cuRiotls result of the volcanic eruption in New Zealand 
(according to the Celonkr and India) is alleged to have been 
found in the sudden breaking up of the drought in Australia. It 
is said that the great Java earthquake of 1883 was the immediate 
forerunner of a long spell of dry weather in Queensland in that 
year, and that a welcome fall of rain in the same cedony followed 
immediately upon tlie eruption of Mount Tarawera. 

Mk. F. W. Putnam’s last report of the explorations v\hich 
he is conducting with Dr. MeU in Ohio for the Peal)ody Museum, 
deals with what U called the Marriott Mound, No. 1, forming 
part of the I’urner group in the Little Miami Valley. The 
report describes with great minuteness the various objects found 
in this mound, of which numerous illustrations are given. 'Ihe 
find was a rich one. The mound, though it had been ploughed 
over, was 2 feet high and 60 feet in diameter at the time of ihe 
examination. In the centre was found a mass of burnt clay in 
the shai>e of a basin, 2 feet in diameter, containing ashes, char¬ 
coal, burnt bones, potter)^ bends, and various shells used as 
ornaments. About 600 fragnumts of pottery, from 2000 3000 

broken and split pieces of hones of animals (chiefly the deer and 
bcarh shells of river clams, several objects in bone and .stone, 
and some human remains, were amongst the objects found in the 
mound. Of the latter tl»e principal were a perforated skull, 
various bones belonging to a dift’ercnt skeleton, a third skeleton, 
partly covered by a large hammered copper plate, and a fourth 
which was apparently that of a woman, with numerous personal 
ornaments near it. Mr. Putnam’s report ia confined to a bare 
description of all these and other objects found, and of their 
precise siiuatious in the mound with regard to the basin in the 
centre and to each other. 

At the annual meeting of the Koyal Society of Queen dand, 
held at Brisbane on July 2, the President, Mr. L. A, Bernays, 
delivered an address in which he gave a brief rhttmS cd the work 
of the Society during the past year, its meeting-;, and the publi- 
cation of the jjapers read on these occasio is, the endeavour to 
assist in the exploration of New Guinea by organising a fund for 
the benefit of the Forbes Expedition ; the efforts to encourage 
special scientific pursuits amongst the members by the admission 
of Sections into its constitution. Finally, having dwelt on the 
importance of the conduct by the State of systematic instruction 
with the immediate object of fostering numerous industries which 
the marvellous range of soil and climate of the colony is capable 
of calling into existence, occasion was found to dwell on the 
value of technical and industrial botany, and the importance of 
its recognition in the plan and management of the colonial 
botanical gardens, and in the selection generally of objects 
publicly displayed for educational purposes. With regard 
to the Forbes Exploration Fund referred to by the Presi¬ 
dent of the Queensland Royal Society, in December last 
Mr. H. Tryon suggested to the Council of the Society that 
such a fund should be opened in Queensland. This was 
done, and at the time it was closed 94^, was raised. Subse¬ 
quently a further appeal was received on behalf of Mr. Forbes, 
whose, operations bad been suspended. This led to the fund 
being reopened, with the result of additional subscriptions l>eing 
received, raising ths total to I45f* iw- Ror a Society which is 
quite youngi and tb« totid Incc^c of which is but little over 
loof. per annuiUf this is a Considerable donation to Mr. Forbes’s 
work, even though Queenskni} has a special interest in New 
Gamea. , ' \ ' 








Tikt A^kUtioxii to the Zoological Sodety'a Gardens dttdog tfa^ 
ipnat Week iAtIude an Egy{)tian Goaelle (Gasf^/a dotatif Irnm 
Egifpt, presented by Capt* Robbins; two Red-nnd«r*wlnged 
I>pfVet fii^xUla) from Guiana, prenented by Mr. S. 

Weils; a Barn Owl (i'Mjr flammm\ British, presented by Sir 
Henry Tyler ; two Great Eagle Owls {Bubo maximiis)^ bred in 
Shropshire, presented by Viscount Hill; three Yellow-headed 
Conures {Comtms^ jmdaya') from South-East Brazil, presented 
by Mr. C. Rucige ; a Raven [Conms corax^^ British, presented 
by Mrs. Tntham ; a Martinique 0 ^\\\nM\e {Porphyrio maxiinitus) 
from South America, presented by Mr. J* M. Booker; two 
Common Boas {Boa constrictor) from South America, presented 
by Mr. T. H. CJiurch ; a Common Viper ( Vip€ra berus)^ British, 
presented by Mr. R. B. Spalding; four Ruscon^s Newts {Molge 
rutconi) from Sardinia, presented by Erof. H. H. GIglioIi, 
C,M.Z,S, ; I wo Black-eared Marmosets {flapalt penkillatd)^ a 
Feline Douroc<»uli {Nyctipithcens vociferant), two Yarrell’s 
Curassows [Crax carumulata)^ two Magpie Tanagers {Cisiopis 
Jtotriana\ two Ariel Toucans {Rampkasios ariel)^ two Laughing 
Gulls {Larus airicVla)^ a White-faced Tree-Duck {Dendrocygna 
^dduafa) from South-East Brazil, purchased ; three Aldrovandis 
Skinks {Pkstiodon auratus) from North-West Africa, two 
Common Slow-worms {An^uii: fi(tgilis\ British, received in 
-exchange ; six. Ribbt)n Snakes ( Tropidonoins saurita)^ born in 
the Gardens, 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 AUGUST 2()-^ SEPTEMBER 4 

y ppOR the reckoning of time the civil day, commencing at 
' ** . Greenwich mean midnight, counting the hours on to 34, 
is here employed.) 

At Grtenwich on August 29 

Sttn rises, 5h. 9m.; souths, ish. om. 46*95,; sets, i8h. 52m* ; 
decl, on meridian, 9® 18' N. : Sidereal Time at Sunsht, 
I7h. 34m. 

Moon (New} rises, 4h. Sim.; souths, nh. 58m.; sets, i8h. 52m.; 
decl. on meridian, 9® 21' N. 
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August 29."“Total eclipse of Sun: not visible in Europe* 
The central line crosses the West Indies, the Atlantic, and 
Southern Africa. The members of the British Expedition are 
Prepared to observe theecliiise at Grenada, one of the Windward 
Isles, where the eclipse will occur soon after sunrise, having a 
duration of totality of about 4 minutes. In mid-Atlantic the 
dumtion will be 6 minutes. In Africa the eclipse occurs near 
to sunset, with a duration of totality of about 4 minutes. 
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a ... II .. Mercury at greatest elongation from the Sun, 
18® west. 
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GEOGRAPHICAL NOTES 

In a lecture delivered at Cooktown (publiaHed in the £>aiip 
Obsfnvro( Brisbane), Mr. H. O. Forbes described hia work m 
New Guinea during the six months he remained there. He set 
up bis winter camp at Sogere, three days* moi'ch from the ediat, 
though only 25 tnile^i in a straight line, on the slope 6 t a steep 
mountain. His work here was varied and important. The 
meteorological station which was erected was placed under the 
charge of Mr. Ilennessy, and the observations were contliwed 
down to the end of his stay. These consisted of reoonb qj the 
mercurial barometer, maximum and minimum, dry- and wet- 
bulb thermometers, and rainfall, and were recorded without 
interruption six times in every twenty-four houtu. The mast of 
observations thus accumulatetl will take a considerable tittle tO 
tabulate, especially those referring to the atmospheric huttiidit)|. 
Then there was the collecting of zoological and boUnlcal speci¬ 
mens. A large ptirtion of the herbarium consists of giant tl«« of 
the forest. U coal urns about one thousand speclmeoti xuie 
set having been sent to Baron von Mtiller to Mei]hiQa^^< 
A great part of Mr. Forbeses own time was devoted to the.sur¬ 
vey an<l delineation of the geographical features of (ho coiuRry, 
lie obtained angles from about fifty different stations and 
established a base of several miles in length, on whicll he had 
hoped to found the triangulalion of the country between Sqpfrare 
and Owen Stanley, and the north-east coast. He also paid a 
visit to the latter place, and there, as dsewherc, with a little 
management, found the natives extremely friendly and liilwii* 
disposed. When Mr. Forbe.s found his funds failing, hedef^* 
mined, with Mr. Chalmers, on making a dash for M^dt Owen 
Stanley, hut the natives who were to have aided him fiedi ittihe 
night, apparently on account of the terrors inspired ^ thte 
journey. He only got as far as Kaukari, a village tw 9 
journey beyond Sogere, He says that no words can give A tm 
idea of the break-neck, sUaltered, disrupted coocBtCm 
country between Sogere and the central ridges. Beyond the 
natural obstacles, however (And they appear to he ye;^ 
there aptiears no reason why British New Guinea shouldnql 
thoroughly explored, provided the natives are ireeM 
conciliation and tact. i ' 

The Hon. Duncan Gllliea, Ppemier of Victoria, kaa 
a deputation, consisting of members of Various learaed 
who urged the expediency of Antarctic exploration,' Ifho 
tation represented that wnale-fishing would UKOke 
remunerative, but at the same time asked the Victor^n 1 , ^ . 

ment to give encouragement to the pmjeut ThM»' 
reply, said that the Government wqnila he 
sidy to aid scientific discovery, and that be wmddiu^ 
colonies to do the same. In the ineontlme he 
Agent-General in London to inquire whethof 
would be disposed to einbalrk in thee^terprise^.ftOd^l^t f 
would be required. ' - > 

The annual meeting of the Auoolation of 
Societies took plapo at Geneva, at the # 

Society of Natural $eieuce8^ Beof, Chahe 
gmphical Socteries in 

and Neuchawt, ^nd dthem rfbdut^ld 
Baste,'and 
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rMH.^ Tbe p*^ which i^lmeted most 
H^gavean 

^ktion €i^'the of Uia lake ibom 
^ 4 ^i#jii> 0 i:|ie pr^^aeot day, firom which it «p- 
, iapM« *4 portion k very incom- 

™p^, well known. It is clear 

tw ?6 pafts in the lake of wholly different character 
a^ ftbalioWi the other large, deep, and Alpine in its 
icwijl^^ The^ twpwre separated hy the Yvoise bank or W, 
v«d]y a glacial moraine, os ^own by the flints dredged 
ttph S of rock* found sometimes at a d^th of 6 i 

in^ealt lum tmerpd with moss of a beautiful grecn'-a fact which 
to demand a reconsideration of the theory that light will 
h^ panettate to more than 35 metres. A discovery in connec* 
with the lake which M. porel regards as a most interesting 
one Ih phyiM geography U that of a subdacustrine ravine 
. tbtbngh which the Rhone flows. Prof. Forel’s long and laborious 
pf the lojke entitled him, tbe President said, to the title 
^^ Prephetof Dr. Dufresne described the orohydfo- 

gmphy of Braxilr and M. Bran recounted his adventures on the 
Gran Chaco. "Die Aosociation dUcussed at some length various 
nuestions connected with the teaching of gec>graphy, especially 
tne compilation by the allied societies of a manual ut geography, 
and the establishment of geographical museums. 

TRI current number of the Verhandtun^en of the Berlin 
OeC|^phical Society (Bd. xiii. No. 6) contains two papers on 
the Co^o region ; one by Dr. Biittner on his journey from San 
Salvador to the Quango, and thence to Stanley Pool; the other 
by I 4 eut Kund, who, with Lieut. Tanpenbeck, was sent out 
by the German African Society in 1884. Their task was to 
explore the southern tributaries of the Congo, and to study their 
navigable qualities between Koango and Kassai. The length of 
the journey was, in all, 800 German miles, of which 340 was by 
water, ana 460 by land. They succeeded in finding, between 
Koango. and Kassni, three navigable rivers, the Wambu, Saic, 
and Kiulu % and they regard Lukenje, with its people, as practi¬ 
cally a new discovery in the Congo basin. Dr, Joest writes on 
Mitiahassa, a peninsula in the north-east Celelws. 

TffE ZeHsi^krifi (Bd. xxi. Heft 3) contains less matter of 
specially geographical interest than usual. A short paper, with 
an excellwt map, discusses the improvements, whicn appear to 
have been great, matie in recent years in roads and other means 
of communication in Asiatic Turkey. The greater part of the 
number is occupied with an exhaustive examination, by Herr 
Jung, of the census of India for i88r. The only real geo- 
graj^col mper is a summary of the report presented to the 
Braciilon Government on the survey.H made for the purpose of 
the frontier between that empire and Veneiuela. 

Th« list number of the Izv€Siia of the Russian Geographical 
Socl^ (t 886 , ii.) is of great interest. It contains a beautiful 
map of ibe upper course of tbe Amu-daria, on the scale of 30 
miles io an ipch, including the space between the 36th and 4151 
degrees of latitude, and the 66th and 76th degrees of longitude. 
Ttie wbbk of the Pamir appears on this map according to the 
recent fury^ys and barometric levellings of the Pamir Expedition, 
while a hbmbeir of other surveys, including those of M. Ko.’ya- 
aooomnamed Dr. R^el), the astronomical determina- 
tkmk iof UM. Schamhorst, Bansdorf, Schwartz, Skassi, Putyata, 
and ForiWth, os also the sketch map of M. S. in and 
arOttpd Badakrfiao/^ have been taken into account. The same 
a very interesting paper by M. Grum-Grzymailo 
on ib^.Fcunir region; a paper, by M. Makaroff, on the double 
cUttwiitl In rtfolts, and especially in the Bosphorus (being a 
pf subject publishe<l in the Memoirs 

Academy of Science); a most interesting 
' earthquakes at Tokmak in 1885; and, Anally, 

' 4 i{i^ of the Society brought up to a 

i liL embodying the sittings of the Society and iu 

M;|«sik ;(Npa. S a»d6, 1885) of the journal of the 
df the Royal Asiatic Boaety has a piqjer 
bu/^lmaports of India and Ceylon, described 
I century, with on account of 

laiHuatsratedky a v^ curioua old chart 
Chindae ooilors who visited these 
Mim ptotr 4Dft route from Bomortia % 

oMter 


the: 



navigation hy star t^arU, one of which U given, is very interest¬ 
ing, The wnc^e paper shows that the Chinese visited these seas- 
long be^cm; European navigators found their way there. 


THE INSTITUTION OF MECHANICAL 
ENGINEEERS 

'T'HE summer meeting of this Institution for the reading and 
^ di.sca9sioD of patters was held on the mornings of the lyth 
and iBth inst., at the Theatre of the Institution of Civil* 
Engineers. On the afternoons of these days, and on the 19th 
and 30 tb, various works in and about London were visited. Tbe- 
Institution was entertained three years ago by the Belgian 
Engineers at Li^ge, and on this occasion Belgian Engineers 
have enjoyed the hospitality of the London members of the 
Institution. 

The proceedings commenced with a few introductory remarks- 
and a welcome by the President, Mr. Jeremiah Head, after 
which he read an address, taking ns the text of his discourse the 
'‘Depression of Trade," to which Dr. Percy referred at the 
meeting of the Iron and Steel Institute in Glasgow last 
autumn, attributing it to over-production. 

Mr, Head drew attention to the circumstance that mechanical 
engineers had done their utmost to make possible what had 
actually occurred, illu-trating his remarks by recalling to the 
minds of the members some of their recent visits to works in. 
various parts of England, where the advantages of adhesion to 
a few types, and to but a few sizes of each type, of working to 
gauges throughout, of the piece-work system, of making for 
stock as regards all details, and taking from stock when erecting 
so as to avoid delays, impressed themselves strongly upon tho 
members, who realised what rapid strides had been made in the 
direction of increased production at diminished cost." He 
instanced a steam-navvy, which was capable of doing the work 
of 80 to 130 human navvies, thus turning them into the ranks of 
the unemployed, and the flooding of our markets with American 
and Swiss watches, which, according to the evidence of a 
Liverpool watchmaker, was killing the British industry. The 
probable causes of these unfortunate circumstances were ‘‘diffu¬ 
sion instead of concentration, and adherence to old habits in¬ 
stead of quick appreciation of new and belter ones.” 

Passing from the subject of the aid rendered by mechanical 
improvements towards over-production, the speaker referred to 
various commodities we send abroa<l as affecting our trade. 
“Some of these commodities may, in their production and sale, 
beneficially affect us now, and may also bring other beneAts 
in the future ; others may be profitable for the time being, bttt 
may tend to destroy future trade." 

The address was listened to with interest and attention by the 
members, the meeting being one of the largest that has taken 
place in the metropolis for some time. 

Two papers only were read on this occasion, the one by Mr* 
Borodin, of Kieff, and the other by Mr. Sandiford, of Lahore, 
both being on the working of compound locomotives, Mr, 
Borodin’s paper also having reference to steam-jacketing, Mr. 
Borodin employed Mr. G. A. Hirn’s system of invesugatlon, 
with some modifications necessary to adapt it to locomotives 
working without condensation. Tests were first made in the 
locomotive testing-shop, where there was no dynamometer, and as 
only 90 per cent, could be utilised, high grades of e^ansion and 
comparatively low pressures had to be employed. The arrange^ 
ments made were very complete j pressure-gauges and counters 
were observed, and indicator-diagrams taken at frequent inter¬ 
vals, the readings of which were tabulated. The results of each 
one and of all the tests, without exception, indicated a decreased 
consumption of moist steam when the jackets were working, the 
effect Of the jackets including a decrease in the quantity of steam 
condensed during admission, a decrease in rc-evaporation of 
water during expansion, and .an increase of mean pressure in the 
cylinders. When variable rates of expansion were employed it 
was found that the consumption of steam per effective horse¬ 
power was larger at the higher rales of expansion, from which 
the conclusion may be drawn that when cylinders are too large 
they prevent economy in the consumption of steam. 

The second set of trials made with exjperimental trains, 
on ordinary RTid coinponiid locomofivee respectively, with Jackets 
working and not workiim, but unfortunately as regards theis«' 
mq|>eriments gei^t %tnt of success in the Atempta to 
iii«a|tkns the quAnHlt Condensed in the jackets; li weHl 




»ft)octing a rapresent^tfipe dU^i^rim of the 
work of the steam that shoala be sofficteDt]^ acdarate Ibr 
shbwlQfi the mean power doteloped in the c^Undem doring the 
WhjOle of the te^t, rtmderecl it hopeless to estimate the effect which 
tho Jackets had upon the state of the steam in the cyUaders/* 
The comparisons were on this account only areLilablo with test^ 
made when the jackets were not at work* The following were 
the final conclusion^ arrived atFor the same consumption of 
water and fuel per hour, the work done by the compound engine 
is greater than that done by the ordinary engine ; for the same 
bemer- pressure and the same speedf the increase of work done 
bjT the compound enj^ine compared with ordinary engines 
diminisheti in proportion as the total consumption of fuel and 
water increases. 

Mr. Sandiford's experiments were made on two locomotives 
which had been sent into the shops for heavy repairs, both of 
them requiring new cylinders. One was arranged with two high* 
and two low-pressure cylinders, and the other with one high-and 
■one low-pressure cylinder. The compounding of both locomo¬ 
tives was attended with economy in consumption of fuel, and 
they were decidedly more powerful than the original engines 
had been, whilst from the drivers* point of view they were not 
more complicated. 

The views held by the members taking part in the discussion 
agreed generally with those of the authors of the papers as 
regards the benefits both of jacketing and of compounding 
locomotives. 

After the close of the discussion, the members visited various 
works in and around I.ondon, amongst those most favoured 
being the Royal Mint, * Lambeth Pottery, the Royal Small- 
Arms Factory (Enfield), the Royal Arsenal (Woolwich), Beckton 
Gas-Works, the Royal Victoria and Albert Docks, Tilbury 
Docks, and the Crossness Sewage-Works of the Metrojwlitan 
Board of Works. 

PROGRESS OF CHEMISTRY AND 
MINERALOGY 

FRIEDEL, President of the French Association which 
met recently at Nancy, gave an address on the progress of 
■chemistry and mineralogy. After briefly referring to the ravages 
made by death amongst the founders of the Society, and to the 
prospect of its amiugamation with the Scientific Association 
of France, M. Friedcl proceeded to remark that the pro- 

g ess of chemistry during a period of thirty years had been set 
rth with masterly clearness and attractive eloquence by the 
late M. Wurtjc at the gathering held at Lille in 1874, and two 
years later at the Clermont Conference. The theoretical con- 
(mests resulting in the discovery of the brilliant coal-tar dyes, 
the reproduction of alir-arin and the other colouring substances 
of madder, of vanillme (the odoriferous principle of vanilla), of 
indigo, of the tartaric and citric acids, &c., continue their pro¬ 
gressive and pacific career. 

The study of countless artificial compounds brings us daily 
nearer to the natural compounds that have not yet been repro¬ 
duced, and the most important alkaloids, such os quinine and 
morphine, seem already almost within the scope or synthetical 
chemistry. The work that lias been undertaken in their regard 
resembles that of architects engaged in raising stone by stone 
the plan of some edifice at once of intricate design and difficult 
access. 

This plan once securely established, the reconstruction of the 
building .itself will no longer lie beyond the power of those 
regular synthetic methods which are daily acquiring greater 
expansion, It will soon be a mere question of patience and 
Intelligent work, and the time is approaching when quinine and 
morphine will he produced as readily as alizarin now is. Nay 
more, there is reason to hope that besides the natural alkaloids 
others will be obtained endowed with valuable therapeutic pro- 
{ieriiea. While endeavouring to reproduce atropine, whose 
eyntheils he afterwards succeeded in making, M. Lflidenburg 
bw obtained homatropine, which produces physiological effects 
aufttetenriy distinct to claim, side by side with its homofogue, a 
place amongst the agents employed by oculists. Other less suc- 
cessftil essays have also shown in the derivatives of quinoline 
paliems have perhaps been somewhat prematurely treated 
wUh agendies producing a vigorous and very speciid actibn on 
the oigahhite. 

Ifeyiltketlcohemistfyhas a bd^t futare« we shall alsodoiibdess 
eee the deveftepotefot another branch of dtemiary irhidh has 


lilthertb been 

0?Naurcyi ah able and eMth&rT . 

the ■reseatch hf dbefct priW^jifesf^te 
compounds which 
extracted from them, 

in the history of science* whieh procee^e 

as results from the very nature of , ,; ; ^ / -r ,, 

The separation of the ditdet or mmedifte 1^0 
to place at the disp osal of demists abiu^int mtit^te 
composition, in oraer to hx their atteptibh dn'tlie 
organic substances. Then came the time tO li^k the firhw 
determining their constitution, and now that Ibetfe lkwe^i^ 
sufficiently understood to establish the strisctuir 
many of them, the more complete study of their 
tions, the mote accurate definition of some already 
the certain discovery of many others still uhknown, mult ktjmiet, 
further attention to the work of those who, Hke BrUcbhpOtf 
have made a special study of the natural nroduets. 

Mineral chemistry has at last succeeded, in the habds of'tt 
young and skilful naturalist, in obtaining the Isolation of Auotlhei 
which had been in vain attempted by so many ether 

This important result is again due to the process used by t^vy 
for isolating irotassium^thc decomposing' a^cm of tH*) 

The essay had already been made, but under conditioni lit Wlii^ 
this exccmionally active element reacted on the electrodes oron 
the vessels. M. Mois^an’s merit consisted in perceiving ihailbe 
decomposition should l.te made at a low temperature, and, In the 
happy choice of the substance to be subjected to the proceii of 
electrolysis—hydrofluoric acid made conductive by the addition 
of fluoride of potassium. In the gaseous current disengaged at 
the positive pole, crystallised silicium ami boron burn at the 
ordinary temperature, iodide and chloride of potassium M de¬ 
composed, mercury and other metals transformed to fluoffdeei 
organic compounds carbonised or inflamed, while water absorbs 
the gas, yielding in its place ozonised oxygen. Thus is produond 
a large luimber of reactions, whose study promises a moi^t Inter¬ 
esting sequel to this brilliant discovery. 

Physico-chemical research continues on its part to furnish 
means of investigation enabling us to penetrate more deeply Into 
the very life of the chemical molecule^ that is, those inber 
movements whose existence must how be admitted. 


Spectroscopy, which has just yielded to M. Lecoq de BcfU- 
baudran two new metals, reveals, by the comparison of the lay^ 
a connection, which is assuredly far from accidental, betwona 
the various elements of the same family. 

Thermo-chemistry, after having, in the bands of M. Bertheldt 
and M. Thomsen, given the reason of most reaetlonl^ Uqbr 
approaches the study of isomeric bodies. M. Uottty^a rotewtchw) 
on the conductivity of the solutions of salts, and those pf. M- 
Kaoult on the lowering of the freezing-point of the vaflbui a^U- 
tions, seem to supply fresh means for determining the muU^W 
weight of compounds, 

But our attention must now be directed to mineralo^, i 
less popular science than chemistry. V 

After being held in con'‘idcrablc esteem at the close i?f ^ the 
last and beginning of the present century, when WerineiP'l 
labours enabled mineratogUts to describe tmd methpi^^d^ 
classify the rich materials accumulated in <wIleotibna* 
lost its votaries according as it became more bieientincA' ; 
immortal labours of Haiiy, of Berzelius, and the cheu 4 ^l 
seem to have scared the amateurs, who probabjy 
ralogical collections little more than so many p1otureliipl<i^^ 
mens distinguished by their dlversifled colours 
forms. ' , , 

Mineralogy presents the special charact<tr that It 
progress of cliemUtry and pnyslcs, for which, >t bw 
enough supplied the startlng-^int, Aiming w 

description of crystallised minerals* it i^pplles io this 
methods which are afterwards priifl^bly 

domain of artifleial products* , ' ■ 

Thus it has giv«i birth to cmtellog^hVi 
the taws determinitag the foimmuonofet^td«^tH<iseuml^^ 
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j thdr ^on on poUrlted 
t«d«eUdO' cf Kfraotion ninier 

. ,. ftpedal prtMetim, and bacome 

or -&i)racied tike otdinary light, 
conditioni. 

crodo comp^eoQ, the luminoua ray, after 
tfertiln ntediai aaRuines the appearance of an iron 
I tbioogb a rectan^Uat drawing-frame, 

^ - it on opeim^ of like form and 

without dlfBouty t but if the opening 
bejiM^ leroe^tV^, it can no longer pass. 

la this diffcmice between the rod and the ray->that in 
dll jCge intnrmedlate poaltiona a portion of the latter will pass 
Che <|iuabt|ty increasing according as a more parallel 
^dn,ia aaanmed* Hence, if we take two apparatus corre- 
apORfiUttg to the fraihe and the openingi one of which supplies 
t ray and the other intercepts it at right angles, the 

restm wiH he complete darkness on the field of the instramcnt. 
Bat tf we now place between both a ciystalline plate of some 
sttbstaoe which does not crystallise in the cubic form, we shall 
genmlly see the daric held illumined and often assuming the 
most IdimlY colours—an effect due to an action discovert by 
AragO and explained by Fresnel. With a homogeneous crystal, 
tmd %'heo the light falls in parallel pencils on the plate, a uniform 
tint Is diffused over the whole field of (he instrument. If the 
crystal be not homogeneous, but formed of diverse parts jointed 
or regularly grouped together, but in positions not parallel, wc shall 
get (Afferent tints for the different parts. By turning the crystal 
roundft certain coloured strands will be extinguished^ os wc say, 
that is, will cease to transmit the light, while othei's will remain 
tuminoua Hence we have here an extremely delicate and 
accurate means of studying the structure of crystals in their most 
intimate, details. HaUy had already remarked that all crystals 
arC^ doubly refracting, except those oelonging to the cubic system. 
Brewster soon after thoroughly established the relation that 
exilU between the optical properties and crystalline symmetry, 
stating, amongst other points, that cubic crystals alone have no 
action on polarised light. Nevertheless observation hod shown 
that curtain substances affecting the cubic form had such action, 
and HUunined the obscured field of the polarising apparatus. Biot 
had even anggested a term to designate, if not to explain, this 
exe^tionf tiling it ** lamellar polarisation.’’ 

To the resea^<£es of M. Mallard we are indebted for the true 
account of this anomaly, which in fact he has explained away. 
He shows that the cubic crystals acting on the polarised light 
arenoit really cubic, but formed by the regular grouping of parts 
beloogh^ to other cryslajlme systems. Boracite, for instance— 
chloRmrate of magnerium usually taking the form of rhombic 
dodtfcahedra, that is, a solid of twelve cciual rhombs belonging 
to the cubic system—is formed by the union of twelve straight 
imam,Ids with then bic bases, whose summits unite in the centre 
of the crystal, and whose bases are the rhombic facets. 

M. Mallard’s beautiful experiments with par.allel rays have 
been eoAfttmed by those of M. Emile Bertrand with convergent 
my*, showing in isolated ix>rtions of the garnet and of boracite 
all Ifa* properties belonging to regular crystals of orthorhombic 
subothneea. 

Thei^ can be no doubt as to the correctness of the explana¬ 
tion jriveu by M. Mallard of the optical anomalies of crystals 
hceu t^riled cubic, but which have once more 
sUrrodtb llluattute the trite remark, “ Trust not appearances." 

Mtical invaiigation of crystals, due mainly to the late 
M. i^^.SanafiUd&tt has become a familiar process which no 
minMluglflt can henceforth afford to neglect. 

'llUtBe same jneibbda, employe 1 with much greater magnifi' 
ui and Kortemberg’s primitive appliances, 

services to the geologist in the study of 
onuMe him an otherwise uoat- 

the nsihutest eleipents of these formations, in 
in diverse proportions. After 
r iu tbU line of investigation, Zirckel and 
»U>s«v Fouqn^ and Michel lAty in Jrance^ 
account, the new methcKl^ which has 
^ on the and mode of formation of 
Bul^tujuoea were first aoltdififid 
'ingpioeeaa. ,, 

i vfn Md#d M tte of optical^ 

re^tMVttlelsdiy, With 
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dk^htoiimt and trvek’lhe approximate measdremetit of the ln< 
dices (^refiractlbh. 

This last has been much fiscilitated by an instrument teoently 
devised by M. Ehite Bertrand. With a transparent Or opaqne 
plate of some ciystalUsed substance, and by means of not mote 
than four readings mkde in two [)ositions of the crystal, we 
obtain, by the ^termination of the angle of total reflection^ 
the two or three indices, and consequently the wave^surface of 
the crystal for all bodies not having too high an index of refrac¬ 
tion. And these operations, hitherto impracticable except with 
prisms or plates of great sire, may now be mode on extremely 
small crystals, such as those of rocks. 

But however paramount the importance of optical properti|e8, 
others also claim attention in ciystallo-physics. Although of 
less practical inierest in the determination of crystals, they may 
still open up many new avenues of inquiry to the physicist. 

1 he curious property possessed by some hemihedral mlneraU 
of becoming cnarged with electricity with contrary signs at 
the two extremities of certain axes wnen heated or chilled luls 
long been known. MM. J. and P. Curie have now shown that 
compression on rhe same crystals acts like the cooling, depres* 
sion or traction like the heating process. In both cases the 
phenomenon appears due to the greater proximity or distance of 
the molecules. It is remarkable that the phemonenon miy be 
reversed, so that hemihedral crystals with inclined facets properly 
charged with electricity, positive at one and negative at the 
other extremity, will contract or expand as the case may be. 

As regards synthetic mineralogy, it is now known, thanks 
mainly to the researches of Berthier, Becquerel, Senannont, 
H. Saintc-CIaire Devillc, and Daubr^c, that minerals may bo 
reproduced in our laboratories, and that wc already possess a 
valuable means of study, enabling ns to understand the condi¬ 
tions in which the natural minerals and their compounds may 
have been produced. We are thus advancing towards a 
chemical knowledge of certain species, whose formula analysis 
alone has failed to establish, and it may even soon be possible to 
produce useful substances under the very form from which they 
derive their properties. 

The obficrvatiou of the crystalline products accidentally 
formed In the metallurgic furnaces first led to this line of study^ 
the firstfruits of which Mittscherlich and Berthier obtained by 
fusion. 

By melting certain silicates, certain rocks or substances with 
the same chemical composition, and then exposing this vitreous 
mass to a temperature somewhat lower than that of fusion, MM. 
Fouque and Michel L^vy have succeeded in reproducing the 
identical minerals found in lavas, basalts, and other eruptive 
rocks. Such are ihe anorthite and labrodorite feldspars, amphi- 
gene, pyroxene, peridot, magnetic iron, &c. 

The case is otherwise with tlie granites, the problem of whose 
origin is far more difficult to solve. Nevertheless, of their three 
constituents two have already been artificially obtained. 

Quartz had long ago been reproduced by Senannont by heat¬ 
ing gelatinous silica with a solution of hydrochloric acid to about 
300® C. But Hautcfeuille was the first to obtain fine crystals of 
orthoclase and albite feldspars by heating silica with alumina 
and the necessary alkalies in presence of a solvent such as 
a fused alkaline vanadate or tungstate. 

But the conditions of this beautiful experiment do not appear 
to have been realised in nature. The nearest i^proach to tnetn 
w*as probably the series of essays made by our President jointly 
with M. Edmond Sarrasin, by heating a solution of alkaline 
silicate with a precipitated silicate of alumina to nearly 500^ C. 
in a strong steel tube lined on the inside with platinum. According 
to the alkalies and proportions employed, the result is olt^e or 
ortltoclose mixed or not with quartz, the crystals resemblingthoao 
occurring in nature and presenting the some peculiarities of form 
and grouping. The well-ascertained presence erf drops of water in 
the granitic quartz seems to show that these granites must have 
been formed in the presence of aqueous solutions. Thus the 
natural condUions have already been approadied, but will nbt 
be entirely realised until the hitherto recalcitrant mica has been 
obtained. 

The first essays at. reprodmeing the zeolite g^p of minerals 
havebeeh ^4e by X>e Schuiten^ who, by hearing the silicate of 
soda in tubes of mmiiinous g^ass, has procured imall icoeitetrh- 
hedr& of analotoii*^ ssum «s occur in the lavas of the Cyekfa 
IsIluidB. .,;v ; 

All fngsrda of the proMeto nkun 

ikj* ^ ilbfc fbe eooi^nimic, standpointr was 
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L aq 4 corubdttm by Otuidln,. Ebelmeni H. Sointie^ 
iial^ und Caron.^ Nibre r«c«ntly» MM. Frdaay iukI 

tk^tt ,^repiu^ the ruby in larj^ crystalline masses unsuitable 
lb()r ' tiUtt;ii%t althpiigh possessing Jl the properties of the natural 
WuteanL 

Fi^ essays seem to have led to more p^lctica^ results, as for 
-some time past rubies of ffiir dimensions are met with in (ho trade, 
which, aithou|[h rather less brilliant and transparent, possess the 
hardness, density, and optical properties of this valuable gem. 
^veral matures of their inner structure show conclusively that 
they were obtained by fusion ; in any case it is well known that, 
unlike silica, which remains vitreous, alumina crystallises by 
^siom 

The diamond alone appears to have hitherto resisted all 
attempts at t^roduction. Although success in this direction 
has been frecjuently announced, the statement has always proved 
•erroneous. The problem is rendered more difficult from the 
fact that the diamond has nowhere been found in its original 
lode. This holds good as well for the Brasilia-! Uncolumites 
and quartiites, and for the serpentine breccias of South Africa, 
as for the dumantiferous sands. Nevertheless, in the diamond 
are occasionally embedded some foreign substances, which, while 
4epreciating its commercial value, are very interesting as show¬ 
ing that it must have been formed at a relatively low tempera¬ 
ture. 

But enough has been said, M. Fricdel concluded, to enlist 
your interest in mineralogy, a science whose progress has been 
rapid, whose methods are being constantly renewed, and which 
in every respect deserves the attention of inquiring minds. 


SCIENTIFIC SERIALS 

Atnmcan. of S-'Un'c^ An rust.—On hitherto unrecog- 

idised wavedengths, by S. V. Langley. The object of the 
laborioui and delicate operations here fully described has l>ecn, 
not so much to settle the theoretical questions involved in deter¬ 
mining the relation between dispersion and wave-length, as 
to enable future observers to determine the visible or invisible 
wave-lengths of any heal, whether from a celestial or terrestrial 
source, observed in any prism. A knowledge will thus be 
gained of the intimate constitution of radiant bodies, which an 
acquaintance with the vibratory period of their molecules can 
usually alone afford. These researclies into the whole unex¬ 
plored region of infra-red energy both from celestial and terres¬ 
trial sources have led to the certain determination of wave¬ 
lengths greater than 0*005 >^rn* Radiations have also been 
recognis^ whose wave-length exceeds ox>3 mm., so that, while 
the wave-length known to Newton has been directly measured 
to nearly eight limes, there is probable indication of wave-lengths 
far greater. The gulf between the shortest vibration of sound 
and the longest known vibration of the ether has thus in some 
measure been already bridged over.—On the chemical compo¬ 
sition of Kerderite and beryl, with note on the precipitation of 
aluminium and separation of beryllium and aluminium, by S. 
L. Penficld and I). N. Harper. The composition of herderite 
is shown to be an isomoq^hous mixture of CaBeFP04 with 
CaBe(OH)P04, which may be written CaBe(F0H)P04, or a 
^alt of phosphoric acid, two of whose hydr^en atoms have been 
replaced by a bivalent element, and the third also by a bivalent 
element whose other free affinity has been satisfied by a fluorine 
atom or hydroxyl. Chemically it is closely related to wngnerite, 
triplite, and triploidite, these minerals offering the best illustra¬ 
tion of the isomorphism of F and OH. In .crystallisation, 
herderite is orthorhombic, with a prismatic angle of nearly lao*. 
Regarding water as an essential constituent of beryl, the 
authors add to its Usually accepted formula, writing it 

HiBeaAljSivjOgy. Tts theoretical com]TOsition, according to this 
formula, becomes SiOj 65-81 ; AljO, 18*83; BeO 13*71 ; H ,0 
1*65. Specific gravity, 2-706.—Communications from the U.S. 
Geological Survey, Division of the Rocky Mountains, by Whitman 
Cross and I<. G. Eakins. The present paper deals with ptllolite, 
a new mineral occurring in cavities of a more or lem vesicular 
augite-a^esite, which is found in fr^ments in the Tertiary con- 
^omerate beds of Green and Table N^untains, Jeffieraon County, 
Cotovoda It U described os a white sabstaAoe in extremely 
^icAte tufts afid spongy masses composed of short hair-Kke 
needles loo«^ly grouped together ; hence its proposed nume of 
ptilolite, from the Qroek wrlkow ^ dawn, in reference fo 
light dowhy nedure pt iu aggregates. Its empidco) Is 

RO, A(»0|i iWSiOa-f It regimenting Co^ Ktt and } It 


Is thhs en altunino^sBIoAt^ W 
Kydme .Contains oo h4^ a 
k may compare wkh the cm . 

peridotite of Elliot Cdtmty^ Kentudky^ V % Iw 
formation, described os i dork gSeenuh 
gravity 2*781, appears to I*© tmdoabfodly ^ Otgptm ■ 
traversing many thousand foet of palasosCHC strath to reSmi:/ 
surface. lu mineralogical eomp^tion shows 40 psW ^ 

olivine, 30*7 serpentine, 14 dblomltei 8 pyrbpo/w^g 
2 magnetite, witn smaller quantities of biotite, 
hedrite, and apatite.—Temperature observWlI^ Wt 
Superior Copper-Mines, by H. A. Wheeler^ The. nnusuim ■ , 
low thermal gradients recorded in these miAes-^-wIbp^'lT 'Fk w 
100 feet as compare] with the normal of 1“ F. tO 5^ ; 

vertical descent, is attributed to the proximity of w 
of Lake Superior. The nearer the mines are to thhl > 

cooling influence, the lower the thermal gradient 'bif foudd ’ 
to be.—An application of the copper reduction test to -the 
quantitative determination of arsenic, by Henry CORHld^L 
Using a standard square of copper as an indicator, itie ^hor 
has been led to adopt the method here described, which, Im fhO 
estimation of small quantities of arsenic In the human s;^em o© 
elsewhere, he believes to be cjuicker, simpler, more deUuaito> 
and, in the hands of toxicologists, less exposed to fallacy, thob 
any other. A copper square I millimetre on a Side detects 
*0000025 ursenious oxide, a qucintity 40Q times less than 
that necessary for turning the beam of the ordinary ^ettifoal 
balance.—On the crystallisation of gold, by Edward S. Dawo. 
The paper deals more especially with the delicate crystoflBne 
threads and arborescent forms from the White Bull Mine, 
Oregon, and the specimens of finely crystallised gold from the 
Californian mines. The crystals are illustrated and fully 
described.—Classification of the Camlurian system of MOrth 
America, by Charles D. Walcott. The formations here treated 
are those characterised by the predominance of the typos of 
Barrande’s “First Fauna,” and such additional strata, not 
characterised by the presence of fossils, as are strotigraphkaBy 
and structurally connected with the Cambrian Strata identified vf 
organic remains. These formations, showing a total thkknei’^ 
of oyer 18,000 feet, with a known fauna of 92 genera and 
species, are regarded, not os a subdivision of the SUurian^ but 
rather as a well-defined geological system underlying the l/iwer 
Silurian (Ordovician) on the North American continent.—Note 
on the spectrum of Comet r, 1886, by O. T, Sherman. Wl^ 
observed with the equatorial of Yale Observatory in May and 
June, this comet presented no less than seven loci of light Whore 
three only are usually seen. These showed approximate wave¬ 
lengths 618-4, 600 6, 567*6, 553*7, 5171, 468*3, and 43 d‘^ 
berides strongly suspected loci at 545*4, 335*0, 

378*6. These are compared with the low temperature ipoctriWU 
of carbohydrogen, and it is suggestesd that a chart shodd be 
prepared for the carbDn compounds at succcsalve heat-foVeU, 
after the manner of that drawn up by Lockyer for the pho^ 
graphed spectra of some carbon compounds (Rrac. 

XXX. p. 463). 

AnnaUn der Physik und ChemU, Bd. xxviii., No. % JWy. 
1886. —Th. Schrixler, experimental investtotion of the Infibeuto' 
of temperature upon elastic reaction. l5e experiments W!^ 
made with three wires, respectively of silver, iron, atl4 , 

silver. The elastic reaction was greatest With the 
with the last of these, and the change in the elastfo 
produced by change of temperature followed the sa^e pm 
E. Warburg, remarks on the pressure Of saturated vapoulr^ 
cusses relation between vapouT-pressare and ta^alstre , 1 k 
surface.—W, Fischer, on the pressure of satnmted Vapdnrs^ . 
liquid and above solid substances. The salvtancei vM 

ice and water. The difference, fot ice, befween the 
ential coefficients of pressure with respect to ,fom||!eri&Ufl0; 
saturated steam over ice and saturotim ^ 

0*0465, at the melting-point, where the 
benzol the two curves do not meet at 
Schrauf, on dispersion and kxial density 
afid on the properties of triistitefric etyrtids. T 
existence of a relation ^between oO^lMeiitS < 
density, and the paremetare of the 
lecture experiments on waves; A 
^ rtio'w the prqpsi||j|atlan' of 4' Vreve Vo£ ' 
filled wtth alr^ ik oW ^ 





wwd' 4 i,db^vkt ean^wiu. An iii^ 
^ m conductor 
'te ^t-lKtoki^,. A 'oondotiMr was 
mixtow ol nniMn and benxo^ xylol* 
proporcionx* Ac.* liquids 
u IfiUF aa possible residual charge#* The 
bral|ij^:w eompared With that of an air- 

br^ngeraents were also made to measure the 
|esi|ra^Me oh. iha b The resistanceft of the three mixtures 

224 ,^, if383.ooo* and 18,780,000 
A£raw|ii « imi^ and their dielectric constants 1*590, X '443? and 
.rjiJiiL/ The^mthors condude from these and other experiments 
t^tHd^re is nO necessair relation between the two constants ; 

"that the wide differences observed by Mopkinson 
the S^quare root of the dielectric constant and the index 
of in cettaln vegetable oils cannot be explained by 

the IMdnictiyit^.-^E, Hoppe* on the theory of unipolar induc¬ 
tion t ^p^mental verifidition of Edlund’s theory of the origin 
In terrestrial magneUsm of auroral phenomena.—H. Jahn, on 
the e^ivalence of chemical eneray and current energy. A din- 
cuswon ox HelmholU’s theorv or the secondary heat of a voltaic 
elbchesit.—H. Jahn^ on galvanic polarisation. A study of 
changes of polarisauon of certain liquids with changes of tern* 
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bodW&^E* KcttcleTp adtUudum on the total reflocuon of crys* 
lal«.^F. KoldCek, on the gold-leaf spectroscope. An attempt 
to calculate a calibration of the electroscope from its electro- 
static capacity* 

TME number of the N^u&vo GiornaU Botanico Italia no for 
April xB 36 contains a number of short articles on various points 
reuding to the flora of different parts of Italy, both phanero¬ 
gamic and cryptogamic*—Sig. A. Mori describes and figures a 
sittgular. iastanoe of the pr^uction of a pitcher-like structure 
DXL the upper surface of a leaf of Gunnera scabra. —Dr. O. 
MattMo has examined the mycorhiza of the roots of the 
sweet ^estnut* and finds it to furnish a new example of poly- 
moitpbism among the Hypocreaceas, It consists largely of two 
specMU of fiingus* which he names Melanospova stysamphora 
and Af. Gibmiam* The former is identical with Stysnnus 
StminaHs and also with an Acladium^ and presents an instance 
of ‘^apandry,*' or the production of ascosporcs independently of 
the^piivioui formation of a male organ. M. Gibelliana produces 
chlamydospores, ami also the peailiar structures known as 
** spoie^bulbits,’* which appear to replace tlie true ascophorous 
pe^ecia. 

The tnoBt interesting article in the number for July is by Sig. 
A, flccohe, on the plants growing wild in Liguria which he 
tti«n$.*^»>op}illo>usor **ornithophUous,*’ f>, those which arc 
absdiutoly oependcut for the germination of their seeds 011 the 
htdt iMlog swfdlowed by birds. 


SOCTETIES AND ACADEMIES 


Society* August 4.—Prof. J. O, West- 
wbm, M; A*, F.L.S., in the chair.—The following gentlemen 
w<Uin,elected FWUoiys j—X-ord Dormer, Messrs. J. If. A, jenner, 
JixhW Edwards. Morris Young, F. V. Theobald, E. A. 
Atfttocef and William Saunders, President of the Entomological 
$odl«» of Ontario.—Mr. Theodore Wood exhibited and made 
i^atm bn the following Coleoptera; an abnormal specimen , 
of a senes of Langfiandia ampkthalmi^ from 

Ken taken in decaying seed-potatoes j a series of ; 

K iitAldtd0nii and Ammmaim ta-f/rfoficr, also from | 
(ead^pbUtoee 5 and a series of Bttrypeithn pAlutidus^ \ 
abBf-Wto near Margate. Mr. Wood also exhibited, 
rif tk^ Ellhl* of Uverpool* a specimen of Apion 
Wtti^bod exhibited five spedmens of a ^ 
to be dthm* C. can/amt or ^/rrwfxr* 
who had received them from the 
Ttt Was stated that they were very ! 
M that'wrsoia&.bklten by them^ had 


raved of the twenty^wo known species of British CAr^if^Mdr* 
thotifthlt had been recorded from the New Forest and from 
SuffSk.-*Th« ReV. W* W. Fowler announced that a aeries of 
specimens of DetmaUtim ruj^lipontu had been received frbid Dr. 
&lis, of Liverpool* for distribution amon^ Members of the 
Society.—Mr. White exhibiied a group of three specimens of 
Ztftamts torvuSf consisting of a iemale and two males. The 
female was in topuld with one of the males, which, while $0 
engaged, was attacked by the second male.—Mr. E. A. Filch 
read a paper, communicated by Mr, G. Bowdler Buckton, on the 
occurrence in Britain of some undescribcd Prof. 

Westwood read a paper on a tube-making homopterous insect 
from Ceylon.—Mr, Theodore Wood read a paper on Brtufms- 
infested beans. A discussion ensued, in which Prof. West^ 
wood, ihc Rev. W, W. Fowler, and Messrs. Wpur, Fitch, and 
Trimen took part. 

Paris 

Academy of Sciences, August t6.—M. Fizeau in the 
choir.—The Secretory announced the loss sustained by the 
Academy in the death of M. Laguerro, Member of the Sectioo 
for Geometry, who died on August 13 at Bnr-le-Duc. At the 
obsequies, which took place on August x6, the Academy wa^ 
represented by M. Halphen.—Remarks on the recent volcanic 
disturbances in the Northern Island* New Zealand, by M. 
Emile Blanchard. The author pointed out that thU sudden 
display of igneous activity was a remarkable confirmation of the 
views already advocated by him in 1882 and 1S84 on the sub¬ 
sidence of an austral continent during the modern geolc^ical 
age of the earth. He regarded the New Zealand Archipelago 
and more or less adjacent islands as a remnant of this continent, 
or at least of an extensive region* which had existed in a com¬ 
paratively recent epoch, and he had already, in 1884, anticipated 
fresh convulsions* such os the tremendous catastrophe of which 
New Zealand had been the scene after a lengthened period of 
quiescence. Tarawera and other volcanoes supposed to fjc 
extinct have suddenly broken out into fresh activity ; lava- 
streams have overspread vast spaces, and a romantic tract of 
country, the delight of the eaily explorers, has been wasted 
or swallowed up. Although the exact change that has taken 
place in the aspect of the land cannot be fully known for some 
lime to come, the event already appears as an illustration o( 
still more violent outbursts, which occurred in more or less 
remote ages. Thus it has been shown in this instance that the 
inductions drawn from a recently-created science already bear 
the character of ccitainty.—On the differential equation of a 
curve of any order, by Prof, Sylvester. It is shown that a direct 
and universal solution may be had of the following problem t 
To fiml the differential equation of a curve of the orcicr where 
the function of the equation (with unity for constant term), 
whether U or (x, y^ i)" is represented under the symbolic 
form where w « a + ^x + It is added liat the 
formulas given by M. Haljdien in his '‘Kecherches des points 
d’unc courbe algebrique plane,** &c., lead to the same restiUs 
as those here arrived at.—On the employment of inter¬ 
mittent light for the meaaurement of rapid movements, by M. 
Gustave Hermite. Indicators of velocity at present in use 
always absorb a portion of the force of the niacninc to whicli 
they are applied. The author proposes to avoid this inconveni¬ 
ence by the arrangement here described, which, by on ingenious 
application of intermittent light, enables the observer to measure 
not only the number of revolutions of any machine, but the 
velocity of any rapid movement whatsoever, without exercising 
any mechanical action on the apparatus under examination.—On 
the mono-substituted haloid derivatives of acetonitril, by M. 
Louis Henry. The researches undertaken by the author on 
the function^ solidarity and the volatility of the carbon com¬ 
pounds have led him to complete the series of these derivatives, 
llere he describes mono-ioduretted acetonitril, ICH,—CN, and 
monobromuretted acetonitril* BrCHs—CN, reserving for a 
future communication the comparative study of the mono-substi¬ 
tuted haloid derivatives of acetonitril and acetiUe of methyl.- 
On the composition of the mineral waters of Bagnires-de 
LttcHon* Haute*Garonne^ by M. Ed^ WUltn. It is shown that 
carbonic add* for from being a mgligibte quantity in these aa4 
similar waters* as was jfuprpQaed by the late M. FilHol, mostly 
oocurs in a nro^ppeffod naom than aa^dent to |give a quantity m 
bicafbonauh cwespeiidte io the alkaline property of the water* 
^tpcfi^riy bf Wmn la due to the smphuret obm- 

fdwfo carbonic add* dtihriiie, 





oxid^ ahtiiiinmtn, scditim^ potmiumt cil«kim» 
and trftcda of iodina, Utbium, copper, ammoaia^ 
VUixigiftnese, p^ospltfotic and boric acid, bat no arsenic.-^ 


Pil^ley*s eftpcnioent repeated with aquatic anttnala and 
pbtnta, tty M. n. Grtfhant The experiment here referred to con* 
sista in placing under an air-tight vessel small mammals, suoh at 
mice, until the atmosphere becomes vitiated by the absorption 
of oxygen and liberation of carbonic acid; then, if a sprig of 
mint be introduced and the vessel exposed to the sun, after a 
certain time a mouse again introdum will breathe and live 
feeely, the carbonic acid having been decomposed by the chloro¬ 
phyll under the influence of the light and replaced by oxygen. 
An analogous experiment is here described with fish, and the 
leaves of an aquatic plant {Potamogeton lucem) introduced into 
receptacles filled with water.—Atmospheric phenomena ob¬ 
served at Palermo during the recent eruption of Etna, by M. A, 
Ricch. These light-effects are compared with those following 
the eruptions of Krakat^ and Ferdinandea, their less brilliant 
character being attributed to the smaller quantity of vapours 
discharged by Etna.—The telluric currents, their nature, and the 
part played by them in the production of meteorological pheno¬ 
mena, by M. J. J. Landerer. In this paper, which is supple¬ 
mentary to the communication made to the Academy on Octo¬ 
ber 17, 1881, the author gives the further results of the studies 
which he has now prosecuted for several years at Tortosa on the 
telluric currents and their various relations to terrestrial mag¬ 
netism, the trade-winds, the solar spots, and the like. 


Chemical Society, June 21.—A. W. Hofmann, Vice-Pre¬ 
sident, in the chair.—Prof. Scheibler described in a long and 
very interesting paper his new methorls of obtaining; a product 
rich in phosphorus from the crude slag produced in Thomas's 
process. Whilst formerly the slag was extracted with dilute 
nydrophloric acid, and a precipitate rich in phosphorus obtained 
by adding lime to the solution, the present price of hydrochloric 
acid rendered it desirable to simplify the process. It was at 
first attempted to do this by a fractional solidification of the 
fused slag, the portion first solidifying containing little phos¬ 
phoric acid, whilst the liquid portion separated from it furnishes 
an excellent material for manure. An essentially better method 
consists in addinj^ the lime to the iron, not all at once, but first of 
all about two-thirds of the necessary quantity; the slag pro- j 
duced is then removed, the remainder of the lime added, and the i 
process completed. The first lot of slag obtained in this way 
contains abont 31 per cent, phosphoric anhydride, and 58 per 
cent, lime, whilst the second lot contains but little phosphorus, 
though it is rich in iron, of which it contains 24 per cent., the 
first slag having only i ‘8 per cent. The second slag is returned 
to the furnaces used in the production of crude iron. The ad¬ 
vantages of the method are a shortening of the blowing opera¬ 
tion, the possibility of increasing the charge, a more complete 
removal of the phosphorus, less loss of iron, and considerable 
saving of lime. Further advantages are that the first portion of 
the slag forms a valuable manure, whilst the second portion is 
used again in the furnaces. The paper concludes with a discus¬ 
sion of the importance of this more complete separation of the 
phosphorus from iron ores for agricultural purposes.—W. Will 
exhibited an aromatic ketone obtained from the root of Ptutnia 
Mffuian^ and which has been more closely examined by Prof. 
Nagai, of japan. Its composition is 


f COC 


—There were two pai>ers J. Traube: (i) on the size 
maximum-drops of the ordin.ir)^ alcohols and fatty acids, and 
their aqueous solutions; and (1) on the dependence of the size 
of drdps on external influences.—K. Polstorflf has found that 
East Indian holarrhena contains conessine, and he considers 
that this alkaloid is identical with Haines's wrightine.— 
iC Heumann and E, Mentha have studied the belwvioar of 
monoohlonuo- and hydntzobenzene to acids; the latter 

fi lcis ohiorasobenzene, parachldroniline, and aniline.r-Piutti 
1 chained a new asparagin from vetch Sprigs; its 
aqaftoas soliKtlonB ane dextrorotatot^r, and^ its potnppitnds have 
fife safee rotatory power as- the correaponding compounds of 
oidiDary aspamg^ but the rotation is always in the opposite 
dhaction.^T; SMsr ^hieiibed a new method ofvotwok^ 
pantfednoido aetd )O0^ag A aoloUpn of sodium 4n0jini|^afe ; 
, with iodfife in the preaeaceof poUishtm ai»enUe.^M. lac^e de^ ^ 


pysrdUne'on attoaan, aimdffpihed 
d<nivativ«s of pyrrolaDcncahr C|EfNt04i. 
reaction.—J. ^tnid me 

wood coHmtSt L.), )hxfet 
it is present in the plant os a i^ucoside ; Jm 

preparation and the ethyl- and aoetyl-denvodi^ 

Stockholm '■ 'V'.'"',, 

Geological Society, April t;---Frbr. W. C; 
an account of the volcanic rocks extending befwedti 
in the Christiania Fjord, and Lake Mjosen, in Cout^ 
founded on eofller and his own researches, the extrsudw 
over many years. He had come to the condtusion that' tpS 
whole basin was due to an erosion of thh entth^ Hflddn 
had forced up the volcanic matter. The pldeiit Of tbese^ 
augitc porphyry, had been discharged in the fom Of 
streams over the Devonian surface of the earth; 1 E^ ttfert 
recent ones had not reached the surface^ but had tfer^ned at 
lower depths, and had become disclosed at a later dam.-^HOtr 
A. E. Tbmctiohm described the remarkable coal-^beatii^ zOqk 
which was discovered by Igelstrdm some twenty yeofe ago iO 
the crystalline slates of the fundamental rock at the NoUa 
Mountain, in the province of V^rmland. Mis micibsco^lbal 
researches went to show that the coal had been introduodl hifo 
the rock whilst the formation of feldspar was still in pbograss. 
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CHEMICAL PHYSICS 


Chimi^d Physics. By Josiah P. Cooke, 
Ervitig Professor of Chemistry and Mineralogy 
in Harvard University, Fourth Edition. (London; 
tyta^hsilUn and Co., 1886.) 

HE pre^e to this work bears the date Feb. i, i860 ; 

^ no estplanation is given of the issue in 1886 of a 
edition in the form before us. According to the dic¬ 
tionary, an edition is " the whole number of copies of a 
woric ^bUtdied at once." We are forced to assume that 
such a dehnition would be accepted as sufficient by Prof. 
Co^; but in the case of educational works dealing 
with a branch of science which is daily enriched by new 
discoveries, the reading public are in the habit of sup> 
posing that a new edition is not a mere reprint of the 
former edition; it is rightly expected that it shall take 
notice of, at all events, the more important of recent dis¬ 
coveries, and failure to recognise this elementary truth is 
unpardonable. 

it is a grave injustice to put into the hands of the inno¬ 
cent student a bimk dated 1886 which was first issued in 
i860, and without informing him that he is to learn 
nothing of the classical discoveries in chemical physics 
made during the past quarter of a century ; on advancing 
to do battle in the ranks of science he would be about in 
the position of our old wooden walls in face of modern 
ironclads and torpedo-boats. 

The work is divided into five chapters, the first (9 pp.) 
being introductory. Chapter II. (107 pp.) deals with the 
general properties of matter; Chapter III. (309 pp.) is 
on the three states of matter; heat is the subject of 
Chapter IV. (235 pp.); and Chapter V. (24 pp.) is on 
weighing and measuring. The volume is intended—ac¬ 
cording to the 1S60 preface—to furnish a full development 
of the principles involved in the processes of weighing 
and measuring small quantities of matter; subsequent 
volumes were to treat on light in its relations to crystallo¬ 
graphy ; on electricity in its relations to chemistry; and 
cm stoichiometry and the principles of chemical classifica¬ 
tion; but we are not aware of their issue. Unlike most 
text-bochs, it U a most readable work, containing much 
inferesting matter, and is admirably printed; hence it is 
ps^icularly to be regretted that it presents so imperfect 
^d EA%ugted an Mcount of the subjects treated of. In 
j^sbfication of this statement we may point out that the 
late^ lefemice to experiments on the condensation of 
gases k to those of Natterer. Andrews’s great discovery 
nridcal point is nowhere referred to, Regnault’s 
detentmiha^ons of the specific heat of carbon in its three 
fmtxk jiure ^oted, but not a word is said of Weber’S im¬ 
portant inyestlgation on this subject; in the section in 
iKhidl the methods of determining specific heat are de- 
re^etehOe is made to Bunsen’s beautiful 
mieh^ t and the word dissociation nowhere occurs, the 

his school being un- 
ipacqtieacy requires spedal mention. 

to the mddeiii 
equal volumes of all substances in 
ob^n ihe sank nmaber of 


molecules, whai ic Che mnte things the $Hcde- 

cuies ef aii heiiies in the state if dccupy exactly 
equal volunusl^ The latter pa^' Of the sentence, 
which we have italicised, is obviously unmitigated 
nonsense, yet it is a statement which perpetually 
haunts us. A well-known standard text-book of che¬ 
mistry from which probably a very large pioportion 
of our youth gain inspiration in fact tells us almost 
in the same words that the relation existing between 
the volumes of gases when they combine together has 
been found to be a very simple one, inasmuch as the 
densities of all elements known in the gaseous state are 
identical with their atomic weights ; or^ what is the same 
things the atoms in the gaseous state all occupy the same 
space (Gay Lussac, Avogadro).” Could anything be more 
misleading and inaccurate, since mercury, phosphorus, 
sulphur and iodine are all known “in the gaseous 
state"? It cannot be too clearly stated that the chemist 
only concerns himself with the relative weights of atoms 
and molecules, and that Avogadro’s law only has refer¬ 
ence to the relative numbers of molecules in equal 
volumes of gases, their size being altogether left out of 
account: no notice being taken, in fact, of the space 
which the stuff itself occupies. Our notions on the sub¬ 
ject of the size of molecules and atoms are of the very 
vaguest at present, and even Sir William Thomson has 
not ventured, we believe, to consider the differences in 
size of molecules of different kinds: for the most part 
they certainly cannot be of the same size. The popular 
method of teaching the volumetric relations between 
gases is probably the cause of the error now referred to 
being steadily perpetuated. The ordinary student more 
often than not will insist—very naturally—in regarding 
the term volume as representing a specific quantity; being 
taught, moreover, to consider the symbol of a compound 
gas as equivalent to “ two volumes," he extends the idea of 
volume to the elementary symbols and naturally enough 
concludes that if /a, for example, represent two volumes, 
/ must represent one volume ; hence it is difficult to 
make him realise that a change such as is represented by 
the equation /j = /-f / involves a doubling of the 
volume. Again, the common practice of speaking of 
compound gases as containing certain volumes of the 
constituent gases is both misleading and inaccurate; for 
example, it is found that the gaseous density of phos¬ 
phorus is such that its molecular composition is expressed 
by the formula : this represents “ two volumes," and 
so the symbol P is said to represent “ half a volume," 
and we are then gravely told that ^‘two volumes" of 
phosphuretted hydrogen consists of or contains “ three 
volumes" of hydrogen and “ half a volume" of phos¬ 
phorus. Some teachers engrave the error still more 
deeply upon the student’s mind by performing before him 
a kind of Jack-in-the-box trick, picking out from a box 
on which the symbol of the compound is painted a series 
of boxes which in number and size are supposed to repre¬ 
sent the volume of the elements contained in the com¬ 
pound. All that we really know is that a given bulk of a 
particular gas will decompose into, or can be formed 
from, certain bulks of the constituent elements: tlmt 
phosphuretted hydrogen, to take the example cited, on 
\ decomposition yields one and a half times Ht bidk 
V of hydrogen and half Its bulk of phosphorus gas« The 
I ' ^ T 



4 ^^ ti^ 4 lh 0 d by which we oiuld endeavoitr to fbM 
^Fl^, !^t 2 nt 4 te of the relative volume occupied in a coi»r 
constitu^ would be by taking 

mqleottilar volume of the compound and the atomic 
vphunea of the constituenlB into account; but this 
is never, done* It would be a great advantage if we were 
to;pease using the tenn volume when speaking, of gases, 
apdr Were to treat all questions concerning changes in 
volume from a dynamical fjoint of view; Avogadro^a law 
tells us, in fact, that, in every change in which gases are 
concerned, the variation in the space required to contain 
the gases—pressure and temperature remaining constant j 
—wiJJ be directly as the variation in the number of , 
ga^t^ous molecules. If the equation be written which ! 
expresses the change, care being taken to employ the 
symbols which represent the molecular composition of 
the gaseous substances concerned in it, it is merely neces¬ 
sary to add up the number of molecules of the gaseous 
substances appearing on either side : the two sums will 
giv^ the ratio of liie volumes before and after change. 
By our present practice thoroughly false conceptions are 
engendered: a fundamental principle of our science is 
most unscientifically taught: and yet when we come to 
exarpino we marvel at the stupidity displayed by the 
examinee when dealing with simple questions of volume 
change 1 

It win be in place here to inquire—What is chemical 
^ysiesf To judge from the books on the subject, we 
ttner prpbably justified in defining it as a, milk-and-watery 
kjfid of physics specially prepared to suit the weak diges- j 
tion. and small appetite of the embryonic chemist; as a I 
kind of physics— physics without the solid back- j 
boQ 4 >Qf mathematics. U is high time that it were recog- 
nia^dithat he who wishes to be a chemist, and not the 
menh^nical automaton who too frequently in this country 
gotiH by the name, must study physics seriously and 
properly: a* mere smattering is of very little use. U is 
now incontestable that the sciences of chemistry and 
physics are inseparable : indeed the whole system of 
modem chemical theory reposes on a. purely physical 
basisr-that of Avogadro's law; and of late years the 
opinion undoubtedly gained ground that the study of 
the physical attiibutes of pure elements and compounds 
must; be carried on systematically and at the same time 
that their sttictly chemical attributes are investigated, if 
we are, ever to penetrate the veil of mystery which at 
praseiU enshrouds the simplest chemical phenomena^ 
Much, v^rk has already been clone, and it is greatly to 
the credit of chemists that it has nearly all been executed 
byxhemists who have been at the pains to study physical 
methods. Physicists have contributed comparatively 
little to, the advancement of chemical physics, and it is 
undmuable that not a few investigations of importance 
to chemistry executed by physicists with the precision in 
nmaurement which characterises modern j^ysical in- 
are to a large extent labour spent in vain, as no 
gttiwMtpe has been given qf the purity of the materials 
Parenthetically it may added that the 
a# wfilJ.as the chemistry of pure substances, are 
fields; of inquiry, all but untrodden; the study of pure 
matOTMda of the future; and it U safe to 

61^. resum are recorded they will differ 

ip: and* mwtictrlans from tho^ now 


accepted, Jt is 

l a true coheeptioh i&t ipfeanlpg of 
not always appear to be present in fhe miw ^ ^ 
chemist or physicist, otherwise the tsxpreasloti c|iehii« 
calJy pure^ Would not so frequently occur. What is 
meant thereby, wo presume, is that the mibitanoe fe sp 
nhariy pure that the ainoimt.of^iinptirity pioaeht does 
perceptibly affect the results of quamit^ve analysis 
the amount of impurity present in a. substanor m adch a 
case may exercise a most imporlaht. 
chemical behaviour, and may alsO' n>iterially- modify 
some of its physical properties. If, .instead of distinguish^ 
ing degrees of impurity, we continue to make tlds somef* 
what improper use of the word pure, it will he depitiidlfe 
also to speak of substance3 as being spectroscppicidlp, 
pure,” “ electrically pure,” &c., to indicate the 9 $ 

the test which they will pass. 

To conclude, a book worthy to be called a traatisp op, 
chemical phys ics has yet to be written.' It shmdd con^ 
tain a sufficiently detailed account of exact methodsOtft 
determining the various physical attributes and the tniet^ 
worthy results thus far recoixled, together with a discus¬ 
sion of the bearing of these results on thq problems of. 
chemistry. It could hardly be the work of a single indi¬ 
vidual, but would doubtless require the co-opefrarion: of 
chemist and physicist. No mere compilation will suffice: 
to be of value it must be subject to the control, of a 
chemist who is master of his science. Such a work 
would of necessity be of enormous aervke to stud^ts^ 
and it would exercise an important inflttenoe on the, 
progress of our science. Hekhv E. ArJUSTKONO 


OC//^ BOOK SHELff 

Madagaskary und die Inseln Seyckellen^ AidUirui Kimo» 
ren, und Maskarenen. By Prof Dr, R. Hartoimtt. 
(Leipzig and Prague, i8B6). 

This little work forms the fifty- seventh volume of 
Wissen der Gegenwart,” a scientific series which' haa 
already done so much for the spread of' uaefel and; 
accurate information amongst the Germanic populajCiosvft^ 
The author, himself personally acquainted Wttb ^me pf 
the localities here described, gives as clear and eompre* 
hensive an account of the various insular group# in the 
Indian Ocean as was possible within the available apace 
of 150 pages. Of this space over two^thirda arefdm>|0d 
to Madagascar, whose phwea) constitution^. 
history, ethnology, and political refetlonX< ajpe 
with great ability. The best authorities* sfqeh aa 
didier, Shaw. RieWdson, Sibree, and Hlldelmndt, have 
been carefelly consulted, and room has even been lNM 
for the discussion of such comroverrial qnesthm^as ^ 
existence of Sclateris. vanished LeaiuriOf the^ origin', 
Malagasy pcople^ the affinities of 
presence in the ialand.of the Vwmbn and 
ginal non-Malayan and Negrito tribes. Dr. 
inclined to accept the statements made by 
and Modave r^arding the wooWy-haited wtd^ dWwteh 
Kimo people ol the sauthem. di»tri«a;% andrfpgSiN^ 
possible affinities either with; the South 
or the Audarmutese ^itd Acte, Nqgiritos of thei 
Islands- 'Hie Malagasy he ks 

mixed rac^ Folyue^feh, Malay, and African (dspiipiidfy 
Galla and Sothali) elements being 
mingled amoaixgsh the 
and 
and 




tiMtubct tHtIk «4aal dMitoughnew, and the 
With a m,p of ihh iti&h Oceaa, aa 

,1 iffi,j.,;i>',i;,.,.r, „',' ly,------- 

TO THE EDfton 

thrs kotd himttlf rtsj^nMe for c^iniom ox* 

,; ^Jkis cifmsjtontief^s* Ktifkor tan he uniiertaMe to 

' ^ or U eom^nd with Hht writers of^ nitcUd manu- 

Ho leOiilee is iaJten of akonysnaus communications, 
imE resets correspondents to keep tkeir letters 

lif skdft oa^sHbli, The pressure on his space is so ^eat 
ib is impossiiile otherwise to insure the appearance even 
of eommunitttturns conlaininj^ interesting and novel facts J] 

t^hytloloaScftl Selection and the Origfin of Species 

A the youmal of the Lionean Society (Zoology, No. 115, 
p* 350, footnote) Mf. Romanes siiys : “ I cannot find that 
an^ previous writer has alhided to the principle which it is the 
object of the present paper to enunciate, and which is explained 
in the succeeding paragraphs.” 

But in the fourth edition of the “ Origin of Si>ecies” (1866), 
p. 3n,^ the following passage occurs, in which the main idea 
of “physiological selection” is clearly alluded to. 

“ It may be admitted, on the principle above cxplaineil, that 
it would, profit an incipient species if it were rendcrcil in some 
slight degree sterile wiien crossed with its parent-form or with 
some other variety ; for thus fewer bastartlise<l and deteriorated 
oflhpring would be produced to commingle their blood with the 
newly-forming variety, ” 

The author then goes on to show that, os he believed, this 
kind of sterility could not be increased by natural selection—a 
dUcussion with which 1 am not now concerned. I have other 
evidence to show tlmt my father was familiar with the princi)>le 
of physiological selection, and, moreover, that he did not regard 
it with any great favour. 

In Mr. Belt’s Naturalist in Nicaragua” (1874), asugjfestion 
is madoi identical with that of Mr. Romanes in the Lmnean 
Journal, Mr. Belt says (p. 307):—‘^The varieties that arise 
con seldom be separated from the parent form and from other j 
varieties until they vaty also in tl\c elements of reprodnetion, .j 
... As long as varieties interiireed together and with the 
pai^eot form, U does not seem possible that a new species could 
he i^rmed by natural selection, excepting in cases of geographical 
isolation. AU the individuals might vary in sonw one direction, but 
they could not split up into distinct species whilst they occupied 
the same area and interbred without difficulty. Before a variety 
can heoome permanent, it must either be separated from the 
otheiu or have acquired some disinclination or inability to 
interhHed with them. As long as they interbreed together, 
the possible divergence is kept within narrow limits, 
bat whenever a variety is protluoed the individuals of 
wjdgh \faave a partiality for interbreeding, and some amount 
of sterUity when crossed with another form, the tie that bound 
U to the central stock is loosened, and the foundation is laid for 
the formftrion of a new species. Further divergence would be 
OaoHecked, ot only slightly checked, and the elements of repro- 
dnctkui having begun to vary, would probably continue to 
diverge from the parent formi for Darwin has shown that any 
oiigm in which a species has bi^un to vary is liable to farther 
ebang«i i» the Tsatne direction. Thus one of the best tests of the 
difl^xence of twp allied forms living together is their 
werlBty w^n crossed, and newly allied species separated by 
ge^mphibM. borders are more likely to interbreed than those 


mhm&og the oame area/’ 

th njy copy of Belt’s book the words ** No, No,” are pencilled 
^ handwriting on the margin, opposite the sentence 

“ ^ the hriilvidua'U might vary in some one direction, but they 
riot sf^ up into dfitinct species whilst they occupied the 
eofnri onsa ;ftnd mtorixred without difficulty. ” 

ay Francis Darwin 


Mr. GaUon nor Mr. Meldola have had time or 
to my ’origin paper before writing their 

I tlwref^^ copper 


(hnse ef tMr teuiarits which hdve heed aintiolpaM id tifiif 


Mr, Qalton writes s—*'It has loii| aeent^ to me that the 
primaiy chometerfstfe of % variety resides in the &ct that the 
individuals who compoiw it do not, as a rule, care to MTAAr with 
those who are ontskfe their pole* but form through their riwn 
sexual inclinations a caste by themselves.” Now, I hive folk 
recognised this principle as one amorig several others which ta 
accessory to* althoi^h independent of, physiological ndec- 
fiott; see L.S. paper, p. 377, where also rtwrence is given to 
the “Origin of S^cics,” showing that this factor was Hkewiae 
recognised by Mr. Darwin as one of importance in the preven¬ 
tion of intercrossing. But, inasmuch ns this factor—which may 
be called psychological selection—'Can only apply to the cane of 
the Vertebrain/ I am disposed to think that it is of much less 
generai importance than the other factors which I have men¬ 
tioned as accessory to physiological selection, and which, taken 
altogether, furnish a complete theoretical explanation of the fket 
that sterility beta^een natural species is not invariably absolote, 
but occurs m all di^ees. For, “in all these cases where the 
principles of physiological selection have been in any de^ee 
accidentally assisted by other conditions, a correspondingly less 
degree of variation in the reproductive system would have been 
needed to diflFercntiaie the species” (p. 377), 

Thus far, therefore, Mr, Claiton is really in full agreement 
with me. But he goes on to say “ If a variety should arise 
in the way supposed by Mr. Romanes, merely because its mem¬ 
bers were more or less infertile with others sprung from the 
same stock, we should find numerous cases in wnich members of 
the variety consorted with outsiders.” But how can we possibly 
know that such is not the case ? If my theory is true, it must 
follow, as Mr. Gakon says, that such unions would be more 
or less sterile, and, as this sterility is itself the only variation 
which my tiieoi’y supposes to have arisen in the first instance^ 
ex hypo*hesi we can have no means of observing whether or not 
the individuals which preseiu this variation “ consort with out¬ 
siders,” or with those individuals which do not present it. 
Lastly, in as far as it is true that ” we hardly ever observe |>air* 
ings between animals of different varieties when living at large 
in the same or contiguous districts,” the fact in no way makes 
against my theory of physiological selection: it only serves to 
supplement this theory, m the case of higher animals, by what 
I regard with Mr, Galton as the proved fuels of psychological 
selection. 

The letter by Nfr. Meldola is a masterpiece of Darwinian 
thinking, and on this account 1 um glad to find myself much 
more in agreement with him than he appears to suppose. For 
when he reads my full paper he will see that I have taken pre¬ 
cisely the same view upon natural selection as a possible cause 
—or, rather, accessory promoter—of siiecific sterility as th^t 
to the statement of which the larger part of his letter Is dovotfcd. 

I may remark, however, that of ali parts of uiy paper I regard 
this os the most speculative and least secure. And this, first, 
because Mr. Darwin himself, after profound meditation upon 
the subject, came to the conclusion that natural selection could 
not operate so as to induce sterility ; and, nevt, because the 
supi^sition that it docs so operate involves one of the most 
difficult and complex questions in the whole philosophy of 
evolution—namely, whether it is possible for natural selection to 
modify an entire type without reference to benefit of its con¬ 
stituent indiviflualt. Now, althou^ for reasons which nce<l 
not here be detailed, I have b-^en Te<i, like Mr. Meldola, to 
take a different view frt>m that of Mr. Darwin, and to conclude 
that natural selection may t)enefit the type without rtfetenoe to 
the individual, still I regard this conclusion as so highly specu¬ 
lative that I am glad to think the much more certain thseory of 
physiological selection is not vitally affected either by it» necept- 
attce or its rejection. If It is true that natural selection may he 
able to modify an organic type <as my critic and myself ajjree in 
arguing, the type in this case being a variety) by conferrtng cm 
it the ocnefit of sterility with its parent form, notwichktaiiding 
that this cannot be effected through benefit conferred <m any df 
the constituent htdividuah, then all vre have to say in the 
present conneotioh is that natural selectioih is probably one of 
the many other causes which lead to phyalological selection. 

* This, at least, ri What t stsi# la tlw paper. Mr. Galtett, hawawr^ iaiR- 
gests i^at the may e^ttendetl even to pUntB. throtfijli “tifo 

Mlectivaapped^ « iawfitw whkh cany the poHw.'" llUa sigges^tt 
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On Other hniK), if nntural selection cannot thus operate, ail 
We h^e to say Is that there still remain many olher cauiw ade¬ 
quate to explain the occurrence of physiological selection—to 
i^ti those, cauves which are concerned in the occurrence of 
rariatlon in general. 

The essay by Prof, Weismann on the influence of isolation, to 
whit^ Mr. Meldoltt refers, is so replete with facts imd arguments 
unconsciously bearing on my theory, that in writing my pre¬ 
liminary paper it afipeared advisable to reserve so rich a mine 
for subsequent working out in detail. In my paper, therefore, I 
have merely alluded to Prof. Weismann a-t one among the com¬ 
paratively few evolutionists who have hitherto sufficiently con¬ 
sidered the influence of independent variation (or the prevention 
of intercrossing) in the evolution of species. 

It only remains to consider Mr. Meldqla’s extremely able 
criticism of my view that natural selection ought not in strictness 
to be regarded as a theory of I he origin of species, but rather as 
a theory of the development of adaptive modifications, My 
argument is that natural selection can only be a theory of the 
or^in of species in so far as species differ from one another in 
]>oints of utilitarian significance \ and that even then it is only a 
theory of the origin of species, as it were, incidentally: the 
raison d'^ttc of natural selection is in all cases that of evolving 
adaptations (whether these be characteristic of species only, or 
likewise of higher taxonomic divisions); and if in so.ne ca^^es 
the result of performing this function is that of raising a variety 
into a species, such a result is merely collateral, or, in a sense, 
accidental. No doubt if species always and only differed from 
one another in points of utilitarian character, the collateral 
nature of the result might be disregarded, and the theory would 
become a theory of the origin of species in virtue of its being a 
theory of the development of adaptations. But, as a matter of 
fact, species are very far from l>eing always and only distinguished , 
from one an >ther in points of uiiUtarian character, and in so far | 
as they are not thus distinguished natural selection is obviously i 
in no sense a theory of the origin of species. Again, and more j 
particularly, the one feature which more than any other serves 
to distinguish species from species is Ural of mutual sterility, and | 
it would t>e a bold flight of speculation to affirm that this has I 
liecn in all cases the result of natural selection, when even Mr, | 
Darwin was reluctantly compelled to conclude that such could 
not be the result of natural selection in any case. On the other 
hand, my theory of physiological selection explains this very 
general feature of specific distinction quite independently of 
natural selection ; and then goes on to show that, when once 
this primary distinction has arisen, many others of a secondary 
kind will ensue, both wUh and without tlie assistance of natural 
selection. 

Now, the objection which Mr. Mcldola adduces against this 
ar^ment U that I have not proved physiological selection to be 
independent of natural selection. In other words, he does not 
dispute the probable truth of my theory; but he says that, 
granting its truth, it is still only one particular phase of natural 
selection.” But surely the burden of proof here lies on the side 

my critic. If he can show any sufficient reason for ^oing 
much further than 1 have veniured to go in out-Darwining 
Darwin—or for holding that natural selection may not merely 
help in inducing sterility in some cases, but has been the sole 
^use of it in aU cases—then 1 should welcome his proof as show¬ 
ing that the principles of physiological selection ultimately and 
in all cases rest on those of natural selection. But, clearly, it is 
for him to prove hia positive : not for me to prove what 1 regard 
as an almost preposterous negative. 

So much for the main criticism. But he adds this rider, 
namely, that, as the struggle for existence is always most severe 
Iretween the most closely related forms, unless the new or 
seaually protectetl form arising under physiological selection 
|>o8Besses some distinct advantage over the old or parent form, 

It will be exterminated by the latter quite as effectually as it 
would be by intercrossing in the absence of physiological selec¬ 
tion. To this I may answer in the words of my fulT paper:— 

So long as there is no actual detriment to the variety 

on account of its being sexually separated from the parent, any 
ideas derived from the theory of natural selection are plainly 
without bearing upon the subject ” (p. 406), In other words, so 
lohg as in all other respects of organisation the sexually sepa¬ 
rated variation isjiot leas fit” than its parent stock, so long 
there is no reason to anticipate any disadvantage in the struggle 
for existence. And forasmuch as the sexual separation arm 
only by w^ay of a variation locally aflTecting the reptoductlve 
system, wto the variation is finkt sexually separate^ it will in 


all oihar tespe^ rwsembb iit» stockj and ap be al»ld 46 
compete with h oh equal terms—mete 
hemg without signiheanen where interercuring is prevdohiKh at 
was In order to convey this meaning that 1 propoaed as aii 
alternative name of my theory, “ Segregation of the fit ” j seeing' 
that before any physiologlom segregation cap tahe place there 
must be organisms to ht segregated, and fhat unless these 
organisms had already proved themselves fitted to survive in the 
struggle for existence, in existence th^ copld not ^, filut 1 
not call physiological selection " fiegregaUon of tne 
because, unlike natural selection, it U in no way concerned wijdi 
the principle of conflict. So long as the orga|j|K^ which nave 
been separated by physiological selection 
have previously passed muster at the hands of nltltal selection, 
there is nj reason why the daughter type should be fider than 
the parent. 

But, so far as I can see, the only material point of difference 
between Mr. Meldola and myself consists in his rtMrdlng 
physiological selection as subordinate ” to natural sdection, 
while 1 consider the two as quite independent principles, 
although, as explained in my paper, I believe that they fre¬ 
quently and in several ways play into each other*s hands, 

GeoxgrJ. Romanes 

Geanies, Ross-shire, N.B., August 30 


Eartb-Currentt and Aurora 

There api>ears to have been a very remaikable and wide¬ 
spread earth*current storm on March 30 last, full particulars of 
which it would be extremely useful to have on record. My 
attention has been drawn to this storm through witnessing, on 
the evening of that day, one of the most vivid and interesting 
displays of the aurora that 1 have ever seen. Mr, G, H. Klnahan, 
writing in Nature for April 8 (p. 537), describes the same 
aurora as observed by him in Donegal between 8 and 9 p.m,, 
and notes its peculiar bright silvery type, It must, however, have 
been a far less imposing display at Donegal, where the weather 
was less favourable, than at Kingstown, where I saw it between 
9 and 10 p.m., the most brilliant display occurring between 9.30 
and 9.45 p.m. From the northerly horizon there rolled no t > 
the zenith in quick succession streams and masses of white light, 
until the whole face of the sky to the north and west was ulu’ 
minuted with swiftly mounting flames of silvery whiteness and 
wonderful beauty. A correspondent in Nature {qt April 1? 
(p- 559) describes the same aurora witnessed by him betu^ i 
and II p.m. on March 30, at Konigsberg, in Prussia. 

According to the Electrician (April X, p. 404), on the morn¬ 
ing of March 30 a violent earth-current storm occurred in London, 
stopping all telegraphic work for some lime. During the same 
day strong earth-currents are reported on the Mediterranean 
cables, and in the afternoon of that day (March jo) this terrestrial 
electric storm had reached India, lasivW from a to $ and 
stopping work on the Bombay and Madras line, At the same 
lime powerful earth-currents are reported on the Madras and 
Penang cable, causing work over it to be stopped from 3 UU 
7 p.m. on March 30. Similar disturbances are reported on 
Java cable, beginning the same afternoon, and becoming fkiifter 
on all lines at 10 p.m. Recently an account has beenpubihflted 
of a great earth-current storm on the China and Japan cable On 
March 30, and a diagram of the perturbations produced on 
that line is given in the Electrician for August 6. The atom 
began between 4 and 5 p.m., Shanghai time, on March 30^ and 
lasted till ii p.m. that aay, the maximum strength of the earth- 
current on the cable occurring between 6 and 7 p.m, being 
then equal to 3 6 miUiamperes. Smaller renewxU of ihe 
storm took place both in Europe and Asia on the morning of 
March 31. 

Perhaps some of the readers of Nature can give further 
details of this extensive storm, and it would also be useful to 
have on record the magnetic perturbatiOTW noticed 6 n 4 hi« 
occasion in different localities,'and the time of their cMxutv- 
rence. W, F, BAXRgTt 

Royal College of Science, Dublin . S 
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mint CUtimdomyxt. Mr. 
cmit^liofit upon» and into» the tissues 

Iretsd^S^if; it in aa^^cal condition,encysted 

tn a ^fltdd«i!i and more rarely expanding Into a most 

dii^bha n^work of nne protoplaainic threads, uyfin which were 
very nnmeriOtta oblohg corpuscles, wmch slowly tra- 
VldKs^^Mg the thread*, thus reoaliing the structure of Laby> 
fihthnla 4 <^bed by Cfenkowski. 

No ottd has foniid Archer's Chlamydomyjca, or been in a 
to ooi^lirm independently his description, up to the 
presOnt datojllwe faaa kindly sent to me encysUd specimens of 
the ChUuMmWiU^ but these would not leave their cysts and 
exhibit the characteristic network and corpuscles; and others 
whom ^ has wbhed to oblige by a sight of this interesting 
Otganixm. have also, I believe, failed to obtain the characteristic 
phase. 

1 have from time to time searched for Chlamydomyxa when 1 
have been in a moorland region and had my microscotie with 
me, but have hitherto failed to hnd it. It was not, therefore, 
with any great amount of confidence that I gathered some 
brownish tufts of Sphagnum from a small ditch (with slowly- 
running water) in a clearing in the pine-wood behind the tennis- 
court at Pontresina, and brought them to the hotel to search them 
for Chlamydomyxa. But 1 found a number of yellowish spheres 
about 1/150 inch, and less in diameter, which excited my sus¬ 
picions. After a brief delay these began to throw out proto- 
planiUc filaments, and soon around each was a wonderful series 
of branching stems of protoplasmic threads, reaching far away 
from the central yellow granular body and in the most varied 
directions. Along the threads minute oval corpuscles slowly 
streamed. There is no doubt that this organism belongs to 
Archei^s genus Chlamydomyxa, and probably enough is speci¬ 
fically distinct from that which he found in Ireland. It is ex¬ 
tremely abundant in the Swiss locality. 

From what 1 have seen of Cbiamydomyxa, I am now inclined 
to admit that it is Uss closely related to Cienkowski’s Laby- 
rlnthula than 1 had previously supposed. The moving cor¬ 
puscles of Cienkowski's organism are very much larger bodies 
than arc the ovoid corpuscles of Chlamydomyxa, 

Pontresma, August 23 E. Ray Lankester 


r/d£ BRITISH ASSOCIATION 

fifty-sixth annual meeting of the British Associa- 
* tion was opened in Birmingham last night, wben 
Lord Rayleigh resigned the Presidential chair to Sir 
WiBiam Dawson, Principal of McGill College, Montreal. 
Thcftttendance at the fourth Birmingham meeting promises 
to be much above the average, and so far as the Birmingham 
people arc concerned everything has been done to secure 
suoceifi. All the new public buildings, including Mason 
College and the fine new Art Gallery, have been placed 
at the disposal of the Sections. The reception-rooms, 
readinjg-rooms, writing-rooms, and other general rooms, 
not aihrtting the smoking-room, are all that could be 
d^$ited. All the leading clubs of the town have been 
thrown op« to members ; facilities have been given for 
^siting tht various manufactories in the town and 
neighbourhood; the industrial exhibition in Bindley 
Ifall has been admirably arranged; while there is a 
formidable pre^ramme of social entertainments and 
excoUrSfons. Among the foreign visitors expected, one 
Of t!^ most distinguished is Prof. Haeckel. There is a 
moreover, of colonial science, 
ffhe Loical Committee have prepared a very excellent 
ftilid^Bbok of Birmingham for the use of the visitors, 
^e vmriou^ eecdons of which are written by specialists. 

4 <^nera[l Introduction by Mr. G, J. Johnson, 
IW t W Birmingham, by Mr. S, Timmins. 

SCiio of Modem Brnningham are treated 

of writers. Jhe section on Art is by fqur 

^ and the Manufacturing Industries are de- 
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Zoology, is edited by Mr. W. R. Hughes, F.L.S , who 
also has bad the assistance of various speeinlists ; 
so with the Botany, edited by Mr. W. Mathews. The ap*, 
pendix comprises a variety uf curious and useful Informa¬ 
tion, while a pocket contains a useful sketch-map of the 
Geology of the Birmingham districtf by Prof LapWorth. 
It will thus be seen that the Hand-Book,, while well 
adapted for its special purpose, is likely to be of 
permanent value. 

Inaugural Address by Sir J. William Dawson, 

M,A., LL.D., F.R.S., F.G.S., Principal and Vice- 
Chancellor OF McGill University, MoNTtRAL, 
Canada, President 

Twenty-one years have passed away since the last 
of ihe British Association in this great central city of Englaiur 
At the third Birmingham meeting—that of 1865—I had the 
pleasure of being present, and had the honour of being one of 
the Vice-Presidents of Section C. At that meeting my friMd 
John Phillips, one of the founders of the Association occupied 
the Presidential chair, and 1 cannot better introduce what 1 have 
to say this evening than by the cUxjuent words in which he 
then addressed you Ashcmbledforthe third time in this busy 
centre of industrious England, amid the roar of engines Ad I 
clang of hammers, where the strongest powers of nature ore 
trained to work in the fairy chains of an, now softly and fittingly 
falls upon the ear the accent of Science, the friend of that art,- 
and the guide of that industry I Here where Priestley aiMtlysed 
the air, and Watt obtained the mastery over steam, it weH be¬ 
comes the students of nature to gather round the standard whic 1 
they carried so far into the lie ds of knowledj^e. And wh^n m 
other occasions we meet in quiet colleges and academic halls, 
how gladly welc ime is the union of fredi discoveries and new 
inventions with the solid and venerable truths which are there 
treasured and taught. Long may such union last; the fkir 
alliance of ailtivated thought and practical skill; for by it labour 
is dignified and science fertilised, and the condition of human 
society exalted." These were the words of a man who, while 
earnest in the pursuit of science, was full of broad and kindly 
sympathy for his fellow-men, and of hopeful confidence in the 
future. We have but to turn to the twenty Reports of thi-i 
Association, issued since 1865, see the lealUaCion of that 
union of science and art to which he so confidently looked fiw - 
ward, and to appreciate the stupendous results which it has 
achieved. In one department alone—that to which my pmde- 
cessor in this chair so eloquently adverted in Aberdeen^ the 
department of education in science—how much has been accom- 
plished since 1865. Phillips himself lived to see a great revolu¬ 
tion in this re.spect at Oxford. But no one in 1865 could have 
anticipated that immense development of local schools of science 
of which your own Mason College and your admirable technical, 
industrial, and art schools ire eminent examples. Based on the 
general education given by the new system of Board-schoob, 
with which the name of the late W. li. Forster will ever be 
honourably connected, and extending its influence upward to 
special training and to the highest University examinations, this 
new scientific culture is (mening paths of honourable ambkioft to 
the men and women of England scarcely dreamed of in 1865. 

I sympathise with the earnest appeal of Sir Lyon Playfair^ in 
his Al>crdeen address, in favour of scientific education; btrt, 
visiting England at rare intervals, 1 am naturally more impressed 
with the progress that has been made than with the vexatious 
delays which have occurred, and am perhaps better able to 
appreciate the vast strides that have been taken in the dii^ction 
ot that complete and all-pervading culture in sdence wKic^ he has 
Fo ably advocated. 

No one could have anticipated twenty vears ago that a Bir¬ 
mingham manufacturer, in who.4e youthful days there were no 
schools of science for the people, was about to endow a Collegej 
not only worthy of this great city, but one of its brightest orna¬ 
ments. ^ Nor c^iiJd any one have foreseen the great developtnem 
of local scientific Societies, like your Midland Institute and 
Philosophical Society, which are now flourishing in every large 
town and in many of those of less magnitude. The period of 
twenty-one years that baa elapsed since the last Birminjgham 
meeting bae also been an era of public museums and Iftpora- 
tories for the Caching of science, from the magnificent natlontl 

‘ (n git Jofiah kUton was. auitdy wad without any 
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ind^thoMi of'the gio«t U»i. 
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JtOparrow in tmco more their rsnge of reading and 
dfelbttto keep abreaat Of the advance in their several depart- ^ 
tttenta, ^Lastly^ these ^wenty-one years have been characterised 
as the ** coming of age ” 'of that great syiftcm of philosophy with 
which the names of three Kogllshmen—Darwin, Spencer, and 
WftUtice*-are associated as iis foimdera. Whatever opinions 
tjhfe inay entertain as to the sufficiency and finality of this phiio- 
aophy,‘there can he no questfou as to its influence on scientific 
thonghr. On the one hand, it is inacciiratc to compare it with 
so entirely different things as the discovery of the chemical elc- 
menie and of the law of gravitation ; on the other, it isaoarcrly 
fair to characterise it as a mere ** confused development ” of the 
inind of the age. it U indeed a new attempt of acience in its 
matwrer years to grapple with those mysterious questions of 
^originH which occupied u itv the days of iu infancy, and it is to 
feopotl that it may not, like the Titans of ancient fable, he 
bnrted back from heaven, or, like the first mother, find the 
knowledge to ^ hich it aspires a bitter thing, in any ceise we 
istionld fully understand the feaptwisibiJity which we incur when 
in these times of full-grown science we venture to deal with the 
great problem of origins, and should be prepared to find that in 
this field the new philosophy, like those which have preceded 
it, may meet with very imperfect success. The agitation of these 
subjects has already brought scinnee into close relations, some- 
Unves IViuntUy, so retimes hostile, it is to he hoped in the end 
helpful, with those great and awful questions of the ultimate 
tb stiny of homoDity, and its relations to its Creator, which must 
always be tiearer to the human heart than any of (he achieve- 
meote of science on its own ground. In entering on such qiies- 
ikma we should proceed with caution and reverence, feeling that 
Wh are on holy ground, and that though, like Moses of old, wc 
may be armed with all the learning of our time, we are in the 
preaenoe of that which while it burns is not consumed ; of a 
stnyitery which neither observation, experiment, nor induction 
can ever fully a<'lve. 

In a recent add re s, the late. President of the Royal Society 
i?«il1ad attention to the fact thrt, ‘within the life-time of the older 
Itfitn'Of Mfeoce of the present day^ the greater part of the vast 
body of knowledge included in tibe modern sciences of phy.sics, 
chewiitiT, biology, and geology has been accumulated, and the 
4 iiOft important advances made in its application to such com¬ 
mon and familiar thirds as the railway, ocean navigation, the I 
eleoirfc tel^raph, electric lighting, the telephone, the germ- 
cheory of disease, the use of atue^thetics, the processes of metal- 
lurgy^ and the dyeing of fabrics. Kven since the last meeting 
in this city much of this great work has been done, and bos led 
to general results of the most marvellous kind. What at that 
time could have appeared more chimerical than the opening up, 
^ the enterprise ol one British colony, of a shorter road to the 
East I>y way of the extreme West, realising what was happily 
called by Milton and Cheadle ** iht new North-West Passage,'’ 
wolusig Japan the next neighbour of Canada on the west, and 
'C^eidltg to Britain a new way to her Eastern j>ossesslans; or 
'WA lihe .pOiraibiBty of this Association holding a successful 
the other side of the Atlantic? Wc have now an 
jaaritadofi to meet in Australia, and may, if we please, pro- 
aoed thither the Canadian Pacific Railway and its new 
lines of steamers, returning by the Suez Canal. ^ To-day this 
as feasible as the Canadian visit would have been in 
It ia science that has thus brought the once widely 
ipftrts of the world nearer to each other, and is break- 
hiB down those geographical barriers which have separated the 
.portioAs of our widely extended firitiiih race. Its work 
in ^biaiis'oot yet complete. Its goal to-day is its starlsDg-point 
It is os far as at any previous time from seeing the 
ijWI of oonquests, and every victory gained is but the open- 
ftlW Way for a further advance. 

ila iviflit to Canada the BrltEh Association boa asserted Ha 
iaemei^.^diaieoter, and has consolidated the scientific InfcMfeSts 
^ ^Majesty's fftonttnlons, in advance of th«t great gAiheitog 
; 4 i(itlM>iih 4 iHt¥jidprDdiK^tofaU 1^ the Empire now on ex- 
hjbwioA In X^ondoD, anil in aavance of any pdlitioat fdsAs ^of, 

^ "U U eie»^"t!uit, M Ae pemiitetion of the whole oif the oomKeciions ‘ 
«f the lUUiriMr, .the ttaw fresn oena to oesaa tnay bs: 
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in my own person this sclentifkfUiiioin-ortlw PrHIaH Xtwil^ 
the various Coloniea, and 4 f the gaM RopwiCi wbWk what¬ 
ever the difficulties attending Iks 
sent, is certain to letui^to an actOAl and VeaJ 
work, in furtherance of thU I am glad ^ 

fluontial reprefientatives of moat of the ^ of 

India, and of the United States, Wc weAcoane boire also 4 a^ 
gates from other oovintries, and-though the barrier^ of latpna^ 
may at present prevent a larger unmn, we may ^tettm the 
hope that Britain, Amesiaa, India, and the Cololuei, working 
together iu the interest of science, muy ultimately render oUfT 
EngHsh tongue the most general vehicle of smendficthottglrt and 
discovery—a consummation «f which X think there are, at pretent, 
many indications. 

But, while science inarches on from victory to victory, Its,path 
is marked by the resting-places of those who -have fbugiU its 
battles and assured its advance. In looking back to 1865 there 
rke before me the once fiimiliar countenances of Phillips, Mur¬ 
chison, Eyell, Forbes, Jeffreys, Jukes, RoUoston, Miller, Spottjs- 
woode, Kairbaim, Gassiot, Carpenter, and a host of ^Dthato, 
present in full vigour at that meeting, but no more with os. 
These were veterans of science; but, alas 1 many then young 
and rising in fame are also numbered with the dead. It m^y be 
that before another Birmingham meeting ntaoy of us, the cmer 
members now, will also have passed away. But these men have 
left behind them ineffaceable monuments Of their work, in which 
they still survive, and wc rejoice to believe that, tliough dead to 
us, they live in that company of the great and good of al]i Age# 
who have entered into that unseen Universe where all t^t k 
high and holy and beautiful must go on aocumulating tilt the 
time of the restitution of all thingH. Let us follow their caampte 
and carry on their work, as GckI may give US power and oppor¬ 
tunity, gathering in precious stores of knowlerlge and of thought, 
in the belief that all tiuth is immortal, and must go on for ever 
bestowing blessings on mankind. Thus will the memory of the 
mighty dead remain to us as a power which, 

*'Ukea«sar, 

Btraco nn fron) the abode Where the eternal are.** 

T do not wish, however, to occupy your time Idtkjgw with 
genemt or personal matters, but rather to*take the dppGwtiihllfy 
afforded hy this address to invite your Atteudon to idttie^topRs 
of scientific interest. In atterbpting to do llhla, 1 ihuttt nitVlb 
before me the warning conveyed ty Brof. Huvley, hi tte 
address to which I have already rrcfiwpcd, that in o«r -time 
science, like Tarpeia, may be cruahed with the weight thic 
rewards bestowed on her. In other words, it is 'imposoible fof 
any man to keep pace with the progress of more thnh oneUWiite^t 
branch of science, and it is equollv imposaible to find 
of scientific men of whom anything more than A mere ItaeHon 
can be expected to take an interest in any one suldeet. 'T^tdye 
is, however, sbme consolation in the knowledge tli^ a 
who is sufficiently simple for thtwe who are advanced 
in other departments, will of necessity be tdso sUlRtsfettW iW 
to be understood by the general puWic who tee kpehmUitSi^ 
nothing. On this principle a geoicekt df tius 
accustomed to a great variety df work, WMtflter 

his fire as to reach the greater part ol the .auatODOti ^ ^ 
dcavouring to secure this etid» i have «o«gllbflAip^ 
that ocean which connects rather than «epar|Wke aind 

America, and may almost be said to bean Ea|m«h«ew^^ 
North Atlantic. The ^eolqgied idtitory of de^auiipul; 
the earth’s crust, and Hs to the hMsm 

which limit it, may furniil(h aButfhe^t gehq^y jil^etlWW 

and connected With great M in w 

history of the tsAHH; hav« thh ’’df' 






;;^ii(i;';'y, iv Vlv''Vh,V''''':'! ' 
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, , „ k vittwft ftftiKi^ced^ 1 ttu^ ywi will kindly 

t iKKci||wwle» oi ^ shiwt address, 

i’'tn i%sfr4^ ecmteinplutiag the earth ftomi a 
$p«ce, and ecruttnisihg it« features as it 
fjcflM WMemp^ suppose him to bo struck with the fact 

0^ ka surfm are covered with water, and 
that >lfce 'IwkI is. ^ unotpiaUy disirttmted that from one 
pdM I view he would see a hemisphere almost exclu- 
^iW nearly the whole of the dry land is 
Mllimds in the opposite hetmsphere. He mig^t observe that 
theg^ pCMnlc area of the Pacific and Antarctic Oceans is 
a shallow pool with stones rising above 
itl< ilticf|lwa^|MK^ its general depth were small in comparison 
wkh ^ htW He might also notice that a moss or belt of land 
spBfWiiKda enob^ Fote^ and that the ncrihern ring sends off to the 
fluuahwttcd three vast tongues of land and of mountain'chains, 
liernaiwftting respectively m So\Uh America, South Africa, and 
Austrulihi towards which feebler and insular processes arc given 
off hyj the Antarctic continental mass, "inis, as some geo* 
tmphefa have obaervedit gives a rudely three-ribhed aspect to 
the earth, though two of the three ribs arc crowded together and 
form the Eiirop-asian mass, or double continent, w hile the third 
is isolatad in the single continent of America. He might also 
obaflfva that th* northarn giidte is cut across, m that the 
Atlantic opens by a wide space into the Arctic Sea, while the 
Eacihe is contracted towards the north, but am fluent with the 
Antarctic Ocean. ^ The Atlantic is also relatively deeper and 
cumbered with islands than the Pacific, which has the 
higher ridges near its- shores, consiituting a hat some visiions to 
the Pacific coast of America ha\e not inaptly called the back 
of the world,while the wider slopes face the narrower ocean, 
into which for this reason the greater part of the drainage of the 
land U poured.* The Pacific and Atlantic, though both depress 
M 04 S or flattenings of the earth, are, as we shall find, different 
ine^f cliaracter, and oonditionh ; and the Atlantic, though the 
soioUeri, is the older, and, from the geological point of view, in 
some respects the more important of the two. 

If <mr imaginary observer had the means of knowing anything 
of the rockdorraations of the continents, he would notice that 
those abounding the North Atlantic are in general of great age, 
some belonging to the Ivaiirenlian system. On the other hand, 
he would »ee that many of the mountain-ranges along the Pacific 
are comparatively new, and that modejti igneous action occurs 
in connection with them. 'Phua he might be led to believe that 
the Atlantic, though comparatively narrow, is an older feature 
the e«th‘s surface, while the Pacific belongs to more modern 
timea* But he would note in connection with this that the 
old^ rocks of the great continental mosses are mostly toward 
their northern enda, and that the borders of the northern ring of 
landiand certain ridges extending southwards from it constitute 
tile mnrt ancient and permanent elevations of the earth's crust, 
though now greatly surpassed by mountains of more recent age 
neamr the equator. Before leaving this general survey we may 
maW on© further remark. An observer looking at the earth 
fiwn without would notice that the margins of the Atlantic and 
the naanr lines of direction of it?: mountain-chains are north-east 
aAdt.©0tttK-w©st, and north-west and south-east, as if some early 
oavim hftd detergEnned the occurrence of elevations along great 
dldtt tpf tho ©mdi's surface tangent to the polar circles. 

Invited by the preoedinjg general glance at the 'surface 
of tkewth . ti> ask certain quesuons respecting the Atlantic :— 
ha© at first determined its position ainl form ? (a) 
What ohangee bu it experienced in the lapse of geological time ? 

(1), What r^atiena have these changes borne to the development 
ofwBi|-on„the huid and in the water? (4) What is its probable 

^tefioae attempting to answer these questions, which I shall 
nok fomally in succession, but TAther in connection 

eai^ ekher« it u naoessary to state as briefly as possiWe 
respecting the interior of the earth. It 
4 MpyMy iU&pn|faddhat we know nothing of this beyond a super- 
50,000 to 100,000 feet in thickness. 

V*^iuiye ttp memis of exploration in the earth’s interior, 
of phyriewU and geologisu have now 
ffadMpxnM fa throw much infer^niial light,on the 
to some generai afltmmtions with 
Orostt,'‘"Vwa«s*ef,R 



, oertainty j and these U h the lOore necessary to state di 9 ffncllly»> 
slnoe they are often treated as mere subjects of speculation and 
i fruitlem discussion. 

(1) Since the dawn of geological science it has evideAS 
that the crust on which we live most he supported on a plastie 
or partially li^d naasi of heated rock, n^oKtmately imifosiia 
in qiiali^ under the whole of its area. This is a legitimate eo^ 
elusion from the wide distribution of volcanic phenomena, and 
from the fact that the ejections of volcanoes, wfaileTocally of 
various kinds, arc similar in every port of the world. It led to 
the old idea of a fluid interior of the earth, but this i» now 
rally abandoned, and this interior heated and plastic la^r is 
regarded as merely an under-crust. 

(2) Wc have reason to believe, as the result of aatronomieAl 
investigations,^ that, notwithstanding the plasticity or Uqttkht^ 
fff the under-crust, the mass of the earth—its nucleus as-we may 
call it—is prnctically solid and of great density and, bArdneaa 
Thus we have the apparent paradox of a solid yet fluid eartK 
solid in its astronomical relations, liquid or plastic for the peiv 
poses of volcanic action ami supcrfici^ movement.'*,* 

(3) The plastic sub-crust is not in a state of dry igneoiu 
fusion, but in that condition of aqueo-igneous or hydro-thertviic 
fusion which arises from the action of heat on moist substances 
and vhich may either be regarded as a fusion or os a species of 
solution at a very high temperature. This we learn from the 
jihenoincna of volcanic action, and from the composition of the 
volcanic and plutonic rocks, as well ns from such cheiriori 
experiments as those of Haubree and of TiJdcn and Shenstoue.* 

{4) The interior sub-cnist is not perfectly homc^jeneoui, 1141 
may be roughly divided into two layers or magmas, os they have 
been called : an upper, highly siliceous or acidic, of low apecific 
gravity and light-coloured, and corresponding to such kimU of 
plutonic and v<dcanic locks ns granite and trachyte ; and a lov eti 
less siliceous or more basic, more dense, and more highly 
charged vilhiron, and coriesponding to such igneouA rocks as 
the dolerilcs, basalts, and kindred lavas. It is intece^-ting h«« 
to note that this conclusion, elaborated by Durochcr and Von 
Waltershausen, and usually connected with their names, ap)>«ai^ 
to have been fiist announced by John Phillips, in his '* Geoiagi» 
cal Manual," and as a mere common-sense deduction from the 
observed ]ihenomena of volcanic action and the probable results 
of the gradual cooling of the earth.** It receives striking cen? 
hrmation from the oUerv^d succession of acidic and basic voir 
canic rocks of all geological periods and in all loc^ties* It 
would even seem, from recent spectroscopic invcfltigadons of 
1 ockyer, that there is evidence of a similar succession of mfigmas 
in the heavenly bodies, nn<l the discovery by Nordei»kjb:d of 
native iron in Greenland basalts affords a probability that the 
inner magma is in part metallic.*^ 

(5) Where rents or fissures form in the upper crust, the mate¬ 
rial of the lower crust is forced upward by the prefisute of thw 
les.s fiupj^ortcd portions of the former, giving rise to vokank 
phenomena either of an explosive or quiet character, as may b* 
determined by contact with water, The undcriytng material 

* Hopkins, Mall«t, Sir Willijim Thome on, and Prof G. H. Darwin main- 

th« soUdity and rigidity of the earth oa astrotionucai grounds; but 
am^nt concIuMous havt been reached by Heiineisry, Delaunay, and Airy. 
Ill America, flarhard and Crohby, Dutton, I.o Conte, and Wadnwonb have 
discushcd rteae questions. 

’’An objectiun hiu bwn iak«i to the effect that the supposed. elli]»oiklai 
form of the equator is incousUienl with a pUstic wiWrunt. But this elliwir 
oidal form w not abaolutety cenait), or, if it exists, is very minute, t'onney 
has iQ A recent lecture tut!g«ste<l the important ccnsideration that a mirw 
may be slowly mobile under lonx-continucd prestture, while yet rigid With 
reference to more sudden movements. 

■J PAS/. Ttnns., 1884 . Al-m Crosby in Proc^ /tasttm it'ec. Aoi, I/Ui., 

iB8^. I 

* Phillip* says (“ Manual of Geology/' 1655 , p. 403 ) weregaitf thorn 

(the mteraal crystalline rtu^) as acquirhig solidlMatioti by coolntg ihtucatts 
parallel to the surface, we should have sheets of granitic and bn^tic rock* 
generated below, the first uppermost, the latt undermost, while above the 
several strata were produced in aserie* beginning at the bottom. In thisaenac 
the rook* of fusion may be oatledi wii h byell, Certhinly tmdefr par- 

t cttlar areaa of couniry are found tvideace <ff theiiqti«r«t»ton of. one sM uf 
Igneous productii after the soUdificatioa of otheta. Many dykc« of basalt tra- 
versing gramte show themselves to Itave been in fusion after the solidification of 
the granite. In various forms PhlUips relurmu to this idea, a* at pp. .556 

manner Which Wa* Hk Woot. 6 r. Stenr Hwa 
kindly dir«ted my attcniiiQn to the of PhiUipe's rigid c^.peMty in 
thi« matter. Durocher in 1657 elaborated the theory of magmas in the 
we m indebted to Bottou, of; the .United^ States 
Ce^ogjcaJ Bnrv^fbv deiwled ay^lkntion to the-remarkabln^v^atvic 
outflows of Western America. 

5 TlwenbMu ak Gtennland: Aodrews has found small 

P^edvof imt iri BfoMwleh and l»d* h 4 ive.tiAiw 4.1 to 

the bearing on general deplogy of these facts, and orLo^yei's^au 




carried to tho surfiiee by the agency of heiLt«<t 
those qaiet dUcha^ Kunt has named 

ci^ippfe it ia to be observed here that explosive volcanic phe- 
lOid the formation of coriea, are, as Prestwich has well 
Characteristic of an old and thickened crust; quiet 
Cj^Cttoa fVowv fissures and hydro-thennal action may have been 
«Vbpre common in earlier periods and with a thinner oyer-crust. 

^ ^6) The contraction Af the earth’s interior by cooling and by 
the emission of material from below the over-crust, has caused 
this crust to press downwanl, and therefore laterally, and so to 
effect great bends, folds, and plications; and these modified 
subsequently by surface denudation constitute mountain-chains 
and continental plateaus. As Hall long ago pointed out,' such 
lines of folding have been produced more especially where thich 
aediments hadl)een laid down on the sea-bottom. Thus we have 
here another apparent ]:iaradox, namely, that the elevations of the 
earth's crust occur in the places where the greatest burden of 
detritus has been laid down upon it, and where consequently the 
crust has been softened and depressed. We must beware, in 
thiseonneciion, of etaggerated notions of the extent of contrac¬ 
tion and of crumbling required to form mountains. Bonney has 
well shown, in lectures delivered at the London Institution, that 
an amount of contraction, almost inappreciable in comparison 
with the diameter of the earth, would be sufficient; and that as 
the greatest mountain chains are less than 1/600 of the earth’s 
radius in height, they would on an artificial globe a foot in dia¬ 
meter be no more important than the “flight inequalities that 
might result from the paper gores overlapping each other at the 
edges. 

(7) The crashing and sliding of the over-crust inplied in these 
movements raise some serious questions of a physical character. 
One of these relates to the rapidity or slowness of such move¬ 
ments, and the consequent degree of intensity of the heat 
developed, as a possible cause of metamorphism of rocks. 
Another'has reference to the possibility of changes in the equili¬ 
brium of the earth itself as resulting from local collapse and 
ridging. These questions in connection with the present disso¬ 
ciation of the axis of rotation from the magnetic poles, and with 
changes of climate, have attracted some attention,^ and probably 
deserve further consideration on the part of physicists. In so 
far as ^ological evidence is concerned, it would seem that the 
general association of crumbling with inctamornhism indicates a 
certain rapidity in the process of mountain-maiiing, and conse- 
^ quent development of heat, and the arrangement of the older 
rocks around the Arctic basin forbids us from assuming any 
extensive movement of the axis of rotation, though it does not 
exclude changes to a limited extent. I hope that Prof. Darwin 
will discuss these points in his address to the Physical Section. 

I wish to formulate these principles as distinctly os possible, 
and as the result of all the long series of observations, calcula¬ 
tions, and discussions since the time of Werner and Hutton, and 
in which a vast number of able physicists and naturalists have 
borne a part, because they may be considered as certain deduc¬ 
tions from our actual knowledge, and because they lie at the 
foundation of a rational physical geology. 

We may popularise these deductions by comparing the earth 
to a drupe or stone-fruit, such os a plum or peach, somewhat 
dried up. It has a large and intensely hard stone and kernel, a 
thin pulp made up of two layers, an inner more dense and dark- 
coloured, and an outer less dense and lighter-coloured. These 
constitute th^ under-crust, Cln the outside it has a thin membrane 
or over-crust. In the process of drying it has slightly shrunk, 
so AS to produce ridges and hollows of the outer crust, and this 
outer crust has cracked in some places, allowing portions of the 
pulp to ooze out—in some of these its lower dark substance, in 
otheia its upper and lighter material. The analogy extends no 
further^ for there is nothing in our withered fruit to represent 
the oceans occupying the lower parts of the surface or the dejx>sits 
which they have laid down. 

Keeping in view these general conclusions, let us now turn to 
theb bttnng on the origin and history of the North Atlantic. 

Thohgh the Atlantic is a deep ocean, its basin does not con¬ 
stitute sp much a depression of the crust of the earth os a 
ffattening of lU and this, as recent soundings have shown, with a 
slight ridge or elevation along its middle, and banks or terraces 

1 Hall CAmarican Assodati^ AddrvM, 1857, sul»«quendy npul^fhcd, with 
additions, as ** ContributioikS to ths (logical Uiito^ of tne American Coati- 
nenu*' Mallei), 'Rogers. Dana, Le Coma. ftc. 

See noentpiuwMor Oldham and Jffiner in the ( 7 ae/MtVa/AfafwaAw and 
PhiUstf^M Jdly xSid. Also Pdroohe, Kevol. Pokdns*' 

(Paris, iSfi). ^ : 


hrinfing theiedge?, so thoi itt fbrm » 
os that of a ihutow'plate whh Its 
permanent margins ore compdsed of noeiiDns of 
tblded, ridged and orsoh^ aft 4f ny la(eta].Rrifts^m 
iitg from the sea itarift We ooimoi, for 
geologtcal map of America without peroeiving dmt tha 
chian ridges, which intervenift between the AUantle arid 
Lawrence Valley, have been driven bodily badk by a for^h OOliiig. 
from the east, and that they have reaiftted this pressort lOnlp 
where, as in the Gulf of St. Lawrence and the OttskiU aegioa 
of New York, they have been protected by otiUying ipaaftea of 
very old rocks, as, for example, by that of New* 

faundland and that of the Adirondack MountaioiHqype admir¬ 
able work begun by my friend and fellow-student, vttsi, James 
Nicol, followed up by Hicks, Jjipworth, and others, and now, 
after long controversy, fully confirmed by the recent ohservmtioaft 
of the Geological Survey of Scotland, kis shown the moot intense 
action of the same kind on the east side of the ocean,in 
Scottish highlands; and the more widely distributed Eotoic 
rocks of Scandinavia may be appealed to in further evidence of 
this.' 

If we now inquire as to the cause of the Atlantic depression, 
wc must go back to a time when the areas occupied by the 
Atlantic and its bounding coasts were parts of a shoreless sea in 
which the earliest gneisses or stratified granites of the Laurentian 
age were l^ing laid down in vastly extended beds. These 
ancient crystalline rocks have been the subject of much discus¬ 
sion and controversy, and as they constitute the lowest and 
probably the firmest part of the Atlantic sea-bed, it is necetssary 
to inquire as to their origin and history. Dr, Bonney, the late 
President of the Geological Society, in his anniversary odclreaft, 
and Dr. Sterry Hunt, in an elaborate paper communicated to 
the Royal Society of Canada, have ably summed up the hypo¬ 
theses as to the origin of the oldest I.aurentian beds. At the 
basis of these hypotheses lies the admission that the immensely 
thick beds of orthoclase gneiss, which are the oldest stratified 
rocks known to us, are substantially the same in composition 
with the upper or siliceous magma or layer of the under-crust. 
They are, in short, its materials cither in their primitive condi- 
lijn or merely re-arranged. One theory considers them as 
(iriginal proilucts of cooling, owing their lamination merdy to 
the successive stages of the process. Another view refers them 
to tlie waste and re-arrangement of the materials of a previously 
massive granite. Still another holds that all our granites really 
arise from the fusion of old gneisses of originally aqueous origin ; 
while a fourth refers the gneisses themselves to molecular 
changes effected in granite by pressure. These several views, 
in so far as they relate to the oldest or fondamental Laurentian 
gneiss, may be arranged under the following heads :-^(x) 
piuiofMy or that which regards all the old gneisses os molten 
rocks cooled from without inward in successive layers.* (2) 
ExoplutoniCf or that which considers them ns made up of matter 
ejected from below the upper crust in the manner of volcanic 
action.* (3) Meiantorphic, which supposes the old gneisses to 
arise from the crystallisation of detritol matter spread over the 
sea-bottom, and either igneous or derived from tKe deoiyof 
igneous rocks.* (4) ChaoHc or Thrrm^chaaHc^ or the theory of 
deposit from the turbid waters of a primaeval ocean either with 
or without the aid of heat.* In one form this was the old theory 
of Werner. (5) CrtnUic or HydfO-ikermk^ which supposeft the 
action of heated waters peoetratin|; below the crust to be con-* 
stantly brinmng up to the surface mmerol matters in solution aifid 
depositing uiese so as to form feldspathic and other roekft.* 

^ Address to the Geological Section, by Pfiof. Judd, Aberdoaa itoathtg. 
1885. According to Rogers, the crumpling of |he AppaVochtone has roduoM 
a breadth of 156 miles to about 60. 

* Naumann, PhilliM, Durocher, McFarlone, ftc. 

3 Clarence King, Tomebohm, Marr, &c. 

* Lyell, Kopp, Keusoh, ludd, &g. ’ Sotope, Delabtcho, Daobvlo; 

Hunt, loc, ciL The following U X>t. Hunt's summary stafiemeaftof ibis 

theory “ The globe consoUiiaciqgAt the oootre left, it is culmaivod, ASUPor* 
ficial layer of basic silicates, which has yielded all toe fhted eletMntS pf me 
earth's crust. This layer formed the first land Add the floor of 

the acid water* of whtdi, pondeatiofl: and partiaUy deooiqpbftlhk 'll, 
tweams thereby chemlGolly neutralifed. Tm* loot-oOblad Uy^, medbomOaUr 
disintegrated, satumtfd w«h water, and heated by Ik* 
source of mineral spring*, holding ta tolutioa the riltcatee Vhkh muu w'ftke ‘ 
ancient gneisses and umilar Ovonitlc vetdi and aeolfto* ore 0 

survivals of tlie prose** whiCh generated^ Itw ittMtsaic SD^kf^ 
of their formation frtm moMriMs brought to the turiace W imnwar^htte 
fipm the primitive buic hyeit oftOtdl, U Is olahnOd, the dhkmmte of A MWV- 
plete and inteUigil^ explouatipn of tbe ot^n M 

upward haivUtwa of,the pnmitive mose, and the jNMriUM 1 

q^c gra^tedike rook, would lqav« briew « hkhiy mm 

division of the masa.!^ esi^bSed wuuki ' 
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refftnl to thtte theori^ lh«tnone of 
th«t' m )c^d tfnoisft i« im OJ^ionry gttdimtfnt, but 
tW'U R^ m oxoeptiotuit oircamstance^, theie 

b«d&Ct tho aVeooe of land and of aub^aerial decay 
d( MfdCy^Ond the pMMoace wholly or principaUy of the material 
of the^ hpptrir aiiriade of the recently hardened cru4tt. ThU being 
^ihs^tidf the <}oeetiQn itri«e«, Ought Mte not to combine these 
My^rid tlMBoriMutd to believe that the cooling cnut has hardened 
hi aadoeM^ve layers from without inward ; that at the same time 
fiilttois were lowly discharging igneous matter to the surface ; 

held in suspension in ^e ocean, and matter held in 
$0fiutj<^n'^M ifa|Wted waters rising from beneath the outer crust 
were their materials in the deposits of the primitive 

ocean ? It would seem that the combination of all these agencies 
may safely be invoked as causes of the pre-Atlantic deposits. 
This'is the eclectic position which I endeavoured to maintain in 
my address before the Minneapolis meeting of the American 
ASsociattmi in 1885, and which 1 still bold to be in every way 
probable. 

A word here as to metamorphiam, a theory which, like* many 
others* hns been first run to death and then discredited, but 
which to the moderate degree in which it was originally held by 
Lyell is still valid. Nothing can be more certain than that the 
composition of the Laurentian gneisses forbids us to suppose that 
they can be ordinary sediments metamorphosed. They are 
rocks peculiar in their origin, and not paralleled unless excep¬ 
tionally in later times. On the other hand, they have un- 
doubte^y experienced very important changes, more esjMScially 
as to crystallisation, the state of combination of their ingredients, 
and the development of disseminated minerals ;' and while this 
may in part be attributed to the mechanical pressure to which 
they have been subjected, it requires also the action of hydro- 
thermic agenda. Any theory which fails to invoke both of 
these kinds of force must necessarily be partial and imperfect. 

But all metamorphic rocks are not of the same character with 
the gneisses of the I^owcr Laurentian, Even in the Middle 
and Upper Laurentian we have metamorphic rocks, quartzite 
and limestone, which must originally have been ordinary aqueous 
deposits. Still more in the succeeding Huronian and its asso¬ 
ciated series of beds, and in the Lower Palaeozoic, local meta- 
morphtc change has been undergone by rocks quite similar to 
those which in their unaltered state constitute regular sedimentary 
deposits. In the case of these later rocks it is to be borne in 
mind that* while some may have been of volcanic origin, others 
miy have been sediments rich in underomposed fragments of 
silicates. It is a mistake to suppose that the ordinary decay of 
stratified siliceous rocks is a process of kaoHnisation so perfect as 
to diminate all alkaline matters. On the contrary, the fact, 
which Judd has recently well illustrated in the case of the mud 
of the "Nile, applies to a great number of similar deposits in all 
porta oif the world, and shows that the finest sediments have not 
iiaually been so completely lixiviated as to be destitute of the 
boaic matters necessary for their conversion into gneiss, mica- 
schist, ond similar rocks when the neceasa^ agencies of meta- 
moj^istn are applied to them, and this quite independently of 
any extraneous matters introduced into them by water or other¬ 
wise, Still it must be steadily kept In view that many of the 
<M pre-Cambrian crystalline rocks must have been differeni 
oriij^Ily from those succeeding them, and that consequently 
these la$t even when metamorphosed present difleretit characters. 

I may remark here that, though a pal»ontoIogist rather than 
a lithologist, it ^ves me great pleasure to find so much attention 
now given in this country to the old crystalline rocks, and to 
their study microscopically and chemically os well as in the 
field, a woric in which Sorby and Allport were pioneers. As a 
pupil of the late Prof, Jameson, of Edinburgh, my own attention 
was ekriy attracted to the study of minerals and rocks as the 
Stable fr^dationa pf geological science ; and os far back as 1841 
1 had leanit of the late Mr. Sonderaon, of Edinburgh, who 
Vothed at NlooEs sections, how to slice rocks and fossils ; and 
that time t have been in the habit of examining everything 


.magma*, whMi have been conjectured to be the aourcee of two 
fasiMf' eC enU>tW« rucks. Inasmuch, however, as acoerding to the 
tyrtt layers of basic and addic matters are the 
u;in, and nort of an original separation in a blutotiic mase, 
fii and |>urbeher, theTreompoddon would be subject to 


^ _rocks. Inasmuch, however, as according to the 

t’ hyi^athaiis tbasa t^o layers of basic and addic matters are the 
" ^ <>riginal sepvation in a plutotiic mase, 

tihta oeder fbe'itame or change oF 

wlhMmw dpt to be cr^had the 

kt ermrmdia* where vdlatife laatMrs have he^a eamlMf k* In 
'’.hvbauktldi Into aHtgnatke, or of bhaagtiou* ooallnto fU^hmelte. 



whh the mU^oope, The modern developments in this dimtion 
are tberefote very gratifying, even though, as is natuiu), they 
may sometimes appear to be pu^ed to > far or their value 
over-estimated. 

That these old gneisses were deposited not only in what 4 s 
now the bed of the Atlantic, but also on the gr^ oontinentfd 
areas of America and Europe, any one who considem the wide 
extent of these rocks represented on the map recently pabUiihed 
by Prof. Hull can readily understand {T^ahs, Koyal Irish 
Academy). It is true that Hull supposes that the basin of the 
Atlantic itself may have been land at this time, but there is no 
evidence of this, more especially as the material of the gneiss 
could not have been detritus derived from sub-aerial decay of 
rock. 

Let US 5UpiK)se, then, the floor of old Ocean covered with a 
flat pavement of gneiss, or of that material which is now gneiss, 
the next question is, How and when did this original bed bwome 
converted into sea and land ? Here we have some things ccrtaiii, 
others mc)«it debatable. 'I'hat the cooling mass, especially if it 
was sending out volumes of sofiene<l rocky material, either in 
the exoplutonic or in the crenitic way, and piling ibis on the 
surface, must soon become too small for its shell, is apparent ; 
but when .and where would the collapse, crushing, and wrinkling 
inevitable from this cause begin? Where they did begin is 
indicated by the lines of mountain-chains which traverse the 
Laurentian districts ; but the reason why is less apparent. 'Fhc 
more or less unequal cooling, hardening, and conductive power 
of the outer crust we may readily assume. The driftage un¬ 
equally of water-borne detritus to the south-west by the bottom 
currents of the sea is another cause, and, as we shall soon see, 
most effective. Still another is the greater cooling and harden¬ 
ing of the crust in the polar regions, and the tendency to collapse 
of the equatorial protuberance from the slackening of the earth’s 
rotation. Besides these the internal tides of the earth’.s substance 
at the limes of solstice would exert an oblique pulling force on 
the crust, which might tend to crack it afon^ dii^onal lines. 
From whichever of these causes or the combination of the whole, 
we know that within the l.aurentian time folded portions of the 
esirth's crust began to rise above the general surface in broad 
belts running from north-cast to south-west, and from north-west 
to south-east, where the older mountains of Eastern America 
and Western Europe now stand, and that the subsidence of the 
oceanic areas allowed by this crumpling of the crust pcrmitletl 
other areas on both sides of what is now the Atlantic to form 
limited table-lands.’ Tins was the beginning of a process re¬ 
peated again and again in subsequent limes, and which began 
in the Middle Laurentian, when for the first time we find beds 
of quartzite, limestone, and iron ore, and graphitic beds, in¬ 
dicating that there was already land and water, and that the sea, 
and perhaps the land, swarmed with animal and plant life of 
forms unknown to us for the most part now. Independently of 
the questions as to the animal nature of Eozoon, I hold that we 
know, as certainly as we can know anything inferentially, of the 
existence of these primitive forms of life. If I were to conjecture 
what were the early forms of plant and animal life, I would 
suppose that just as m the Laloeozoic the acrogens culminated in 
gigantic and complex forest trees, so in the Laurentian the Alga?, 
the lichens, and the mosses grew to dimensions and assumed 
complexity of structure unexampled in later times, and that in 
the sea the humbler forms of Protozoa and Hydrozoa were the 
dominant types, but in gigantic and complex forms. The land 
of this period was probably limited, for the most part, to high 
latltudea, and its aspect, though more rugged and abruj:^, and 
of peater elevation, must have been of that character which we 
still see in the Laurentian hills. The distribution of this ancient 
land lb indicated by the long lines of old Laurentian rock extend¬ 
ing from the Labrador coast and the north shore of the St. 
Lawrence, and along the eastern slopes of the Appalachians in 
America, and the like rocks of the Hebrides, the Western High¬ 
lands, and the Scandinavian mountains, A small but Interesting 
remnant is that in the Malvern Hills, so well described by Holl. 
It will be well to note here, and to fix on our minds, that thtsc 
ancient ridges of Eastern America and Western Europe have 
been greatly denuded and wasted since Laurentian tinges, and 
that it is along their eastern sides that the greatest sedimentary 
accumulations have been deposited. 

Frozq this time dates th« introduction of that dominance of 

‘ Dottbr^'* euriouc aKperhnents on the oontraction of caoutchouc balloons 
pordaily havdeoed hyeoating with variiiahi shows how stnoU ittequafidv*'ef 
tb« ertisr, firem wi^fvroauiM erislag, might affect the formadooef wrinkles, 
and also that tcaasverftt as well as longiti^isal wnnkUritg might oocuri 





'forms the ba U of uoifwnwtarianwm Jn 
AJWhto ti> go on with various and great nmi- 


detail, through the successive stages of the geological 
hiilory, till the land and water of the northern hetniaphere 
itttaiia^ to their present complex structure, 

„ So fioon as we have a circumpolar belt or patches of Eozoic 
(or Archaean, or pre-Cambrian, if these terms are preferred) 
lanid, and ridges running southward from it, wc enter on new and 
Un m compHcateil mol hods of growth of the continents and acas. 
Here wc arc indebtc<l to Ce Conte for clearly pointing out that 
<Mir orieinfil iCozoic tracts of c jutineut w'erc in the earliest times 
aroea of deposition, and that the 5 rat elevations of land out of 
U*c primreval ocean must have differed in important points from 
all that have succeeded them ; but they were equally amenable 
to the ordinary laws of denudation. Porthms of these oldest 
crystalline rocks, raised out of the protecting water, were now 
tcroded by atmospheric agents, ana especially by the carbonic 
iioid, then existing jn the atmospliere perhaps more abundantly 
than at present, vinrler whose influence the hardest of the gneissic 
rocks giadualiy decay. The Arctic lands were subjected in 
addition to the ))owerful mechanical force of frost and thaw. 
'I'has every shower of r.iin and every swollen stream wouhl carry 
i to the sra the products of the waste of land, sorting them into 
fine clays and coarser sands ; and the cold currents which cling 
to the ocean bottom, now determined in their courses, not merely 
Ijy the earth’s rotation, but also by the line^ of folding on both 
sides of the Atlantic, would carry south-westward, and pile up 
in marginal hanks of great thickness, the debris produced from 
the rapid waste of the land already existing in the Arctic regions. 

'I he Atlantic, opening widely to the north, and having Uige 
rivers pouring into it, was especially the ocean characterised, ns 
time advanced, by the prevalence of these phenomena. Thus 
throughout the geological history it has happened that, while the 
middle of the Atlantic has received merely organic deposits of 
shells of Foraminifera and similar organisms, and this juobably 
only to a amall amount, its margins have had piled upon them 
tels of detritus of immense thickness. IVof, llall, of Albany, 
wts the first geot jghit who pointed out the vast cosmic iint>oit' 
oppe of theae deposits, and that the mountains of both sitlcs of 
the Atlantic owe their origin to these great lines of deposition, i 
Ak>ng with the fact, afterwards more fully insisted on by Rogers, 
that the portions of the crust which received these masses of 
debris became thereby weighted down and softened, and W'crc 
more liable than other parrs to lateral crushing.^ 

Thus in the later Eozoic and early Palojozoic times, which 
succeeded the fif'd foldings of the oldest LaurciUian, great ridges 
were thrown up, along the edges of which were buds of lime- 
Ktone, and on their suaimits and sides thick masses of ejected 
igneous rocks. In the bed of the central Atlantic there are no 
such accumulations. It must have been a flat, or slightly ridged, 
plate of the ancient gneiss, hard and resisting, though perhaps 
with a few cracks, through which igneous matter welled up, as 
in Iceland and the Axores in more tnodcru times. In this con¬ 
dition of things we have causes tending to perpetuate ami extend 
tfbc distinctions of ocean ami continent, mountain and plain, 
already begun ; and of these we may more especially note the 
continued subsidence of the areas of greatest marine deposition. 
This has long attracted attention, and affords very convincing 
evidence of the connection of sedimentary deposit as a cause 
with the suboidehce of the crust. 

Wc are indebted to a French physicist, M. Faye (A’lrrw.S'.iew- 
l8ii6), for an important suggestion on this subject. It is 
ibat the aedrmeut accumulated along the shoi-es of the ocean pre* 

* The connection of ftccumvtlation with subsidence was always a familiar 
conuldcratinn with ({eologists; but Hall seems to have been the first to state 
hw true aismificAUrr as n geolofflral factor, and to see that those portions of 
Idle crust are wei^ted miwn by great detritat acciunuiations are tieoejs- 

those which, in succeeding movement, were elevated into inoumaias. 
Othw Amcnenn geologists, as Dana, Holers, Hunt, J.e Corite, Crosby, &r , 
followed UP Hall h primary suggestion, and in England, Hicks, Fisher, 
$«arkle Oordoer. Hull, and others, have brought it under notice, and it 
niUtel-S'lwto the (crnat generahsattoDs of Lyell on thiao Huhiects. 

• JOutttui in '‘JReport of U S. Geological Survey," i88i. From factsatated 
inffiUru^t and in my**Acadian Gc.logy/’ it is apparant that in the 
WeauTg Btftiea and in the coahfidd of Nova Scotia shaUow-water deposits 
ihave heealaid down up to thioktiesMs of 10,000 to 20,000 feet in connection 
wUh ^onluwoue anbsidvmie. See aUo a (inper by Kickaiu in the Ge^l. M4K£. 
tSB,^ !t may be well to odd here that thin doctrine of the subKldence of wide 
areas beiitg caused by deposition does not justify ihe oondusion of Ctfitnin 
thariafHfete that k»oW end ice have enerotsed a like power in clacUd pbiiods. 
In truth, OS wilt appear in the sequel, great accumulations of snow and ice 
reqiitire to be preceacd by Subsidence, and w<do cominentat mfoas can never 
becbvered M4(h deep snciw, While ooWrte ice eSn cause ho hddttipn pf 
'hesjjlit'to'iubcneigcd ohtae. 


the crum^ while ithe 0^^ 

end connantly biuhed with cuni&otii cl^;pol 4 

power of convecHon of heht* he ixxom 4p4foilij 
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coinplementAty to the theoty ^01 Fro/. JMtf litht 

of greatest deposit on the margins of the oohitn xteeeimly 

those of greatest folding and conseqaeiU etqvjUKihi,, . 

thus a hard thick resisting ocean ^ttoiu which, At u^tftuee 

down toward the interior, under the influence, 

upward and fokh and plicates all the soft sedimuntB dqpo iWlesl on 

its edges. 'I'he Atlantic area is almost an unbrohpn ^ 

kind. The Faclfic area has cracked in many aUawhig 

the interior fluid matter to ooze out in volcanic 

It may be said lliat all this supposes a permanent continiitaace 
of the ocean basins, whereas mrmy geol^isti postulate a 
Atlantic continent' to give the thick masses of detritus found in 
the older formations both in Eastern America and Weat:ern 
Kurope, and which thin off in proceeding into the IntericKr of 
lioth continents. I prefer with Hall to consider these Wits Of 
sediment as in the main ihc deposits of norihem currieutSf and 
derived from Arctic land, and that like the great banks of the 
American coast at the present day, which are beuyj built by 
the present Arctic current, they had Jittle to Jo wUh^y 4 Wci 
drainage from the adjacent shore. We need not deny, however, 
that such ridges of land as existed along the Atlantic mavg^>< 
were contributing their ijuola of river-borne material, juftt U8, 0,n 
a still greatci sc^c llic Amazon and Mississippi are doin^itow, 
and this especially on the sides toward the present conHuantal 
plateaus, though the greater part must have been derived from 
the wide tracts of Laurentian laud within the Arctic CizeUt or 
near to it. It is further obvious that the ordinary reasoning 
respecting the necessity of continental areas in the present pecan 
basins would actually oblige us to sup{>ose that the whole of the 
oceans and continents had repcateclly chauged places. This 
consideration opposes enormous physical uifficuUies U> any 
theory of uUernaiions of the oceanic and contineotal .Areas, 
except locally at their margins. 1 would, however, refer you 
for u more full discussion of these points to the addrooft to ho 
delivered to-morrow by the fVcKi<icnt of the Geological Section. 

Hut the permanence of the Atlantic dejjrcssion docs not ex 
elude the idea of successive submergences of ihc c.»ntineiUal 
plateaus and marginal slopes, alternating with periods of eleva¬ 
tion, when the ocean retreated from the contineats and 
traded Us limits. In this respect the Atlantic of to-dg^ ia much 
smaller than it was in those limes when it spreoil wfd«|y over 
the oont mental plains and slopes, and much Larger ttoi it has 
been in times of continental elevation. I'his leads us to the 
further consideration that, while the ocean beds have bectt afok-' 
ing, oiher aieas have iKicn better supporteil, and conaHtttte the 
coutinciiial plateaus; and that it has been at pr near the 
lions of these sinking and rising orois that Ute thickest 
of detritus, the most extensive foldings, and the greatest 
tions of volcanic matter Irave occurred. There has thus hOflib ft 
permanence of the position of the contiaents and oiceaUB thtoogh- 
out geological time, but with many oficUlatioQS of these 
producing submergences and emergences of the liund^ In ^this 
way we can reconcile the vast viciswtudes of the contfeeiBtal 
areas in different geological periods with that continuity of ,de¬ 
velopment from north to south, -and from the iaUripTB to the 
margins, which is so .marked a feature. We have for this rbuSon 
to formulale another apparent geological paradox, ruunc^ thlSt 
while in one sense the continental and oceanic aroaa are|)Arn»A* 
nent, in another they have been in continual mpyemeAt. Nor 
does this view exclude exten.sioA of the ooQtfoental bprdieriP or of 
chains nf islands beyond therr present limits, at cerfefo ; 

and indeed the general principle already Btalod, that fnbaidh i we 


and indeed the general principle already statodi that fnbaidh n oe 
of the ocean bed has woduced elevation of the land* implies fe 
earlier periods a shalfower ocean and many possihUitiea -« iCo 
volcanic islands, and low continental margins crekpinig MNlt into 

* Among American geptogists, Dona and Le Conte, d^ough fipooi sanie- 
what difTtrent pnimtH«s, luaintain contioetHsl parmaneoc*. CtoshV, difts 
argmsd on the otlter iqde. In AvfflhliH eWbb«*Md ^ 

^ange of oceimk: and ctJi«riii(Stt»l in htjt ttidtttbfr iiT 
^iery, and in Ms work enthM **TKe Htmy 

the theory of wuution. .jkt tvrta v.0w« feauhe, m jtMimmm 

^mbmed k U ’ioKW m 

and m ''V-; ■ 


foe iKHiM tliAt ffoere' are, at already 
\:imM jt^eneUte^lklilp. i^HiltfoWfw ia the oceea, 

mp^ em«^ as lafod; 

■ ll%,'arirtll(to iff ihe <k»»tethporaeeottS ex- 

fferieds* except perfoeps the earliest of 
^sii^ of areas on the suHwe of the 

#rtfo. (ti Oc^eaide areas of deep sea, which always continued 
'pfoeoffliy^ffi Irttole oritt patt the'wd ot the present ocean, (a) 

' ttiripeoUd plateana axffl nmtfriha} shelves, existing as low flats 
il^ 4 lfl|tler tafote^landa liafole to petiodfcal sufottierffence ami emer- 


draftler tafote^an^ liafole to petiodfcal sufottiergence ami emer- 
iMett* Unes ef plication and folding, more especially along 
me bor^^ of Ifoe oceans^ forming elevated pornons of land, 
sefomerged; and constantly afiordtng the niate> 
Wttf ’ ^reed mfeh taity" accumulations, while they were also the seats 
of mrweHlSd vol^^ 

%lhe aueeessivegemogiea] periods the continental plateaus 
When anBmergedt owing to their vast extent of warm and shal- 
fow eea^ have been the great theatres of the development of 
mariffO IHh and of the deposition of organic limestones, and 
when elevated’ they Have furnished the abxJes of the noblest 
laftd fhnnas and fhuas. The mcmniain bells, especially in the 
have been the refuge and stroi^hold of land life in periods 
of submergence, and the deep ocean basins hove been the peren¬ 
nial abodes of pelagic and miyssal creatures, and the refuge of 
multittfdes nf other marine animals and plants in times of con¬ 
tinental elevation. These general facts are full of importance 
with reference to the (picstion of the succession of formations 
and of life in the geological history of the earth. 

So much time has been occupied with these general views 
that'it would be impossible to trace the history of the Atlantic 
in detail through the ages of the Palaeozoic, Mesozoic, and 
Terriary. We may, however, shortly glance at the changes of 
the three kinds of surface already referred to. Tlie b?d of the 
ocean seems to have remained on the whole abyssal, but there 
were probably [periods when those shallow reaches <jf the Atlantic 
which stretch across its most northern portion, an<l partly 
separate it from the Arctic basin, presented connecting coasts 
or continuous chains of islands sufficient to permit animals and 
plants to pass over.^ At certain periods also there were not 
unlikely groups of volcanic islands, like the Azores, in the 
tbmperatc or tropical Atlantic. More e iiecmlly might this be 
the case in that early time when it was more like the prcsr-ni 
Pacific f and the line of the great volcanic belt of the Medilcr- 
raneati, the mid-Atlanhc banks, the Azores, and the West India 
Islands point to the posAbility of such partial connections. These 
were step|jing'stones, so to speak, over which land organisms 
mu^t cros<^, and some of these may be connected with tlie 
fabulous or prehistoric Atfentis.® 

In the Cambrian and Ordovician periods the distinctions, 
already referred to, into continental plateaus, mountain-ridges, 
and ocean depths were first develope<i, and we find already great 
masse* of sediment uccumnlating on the seaward sides of the old 
Lautvolmn nklges, and intemal deposits thinning away from 
these over the auhmeigcd continental areas, and pre- 

sebtiffg very dissimilar conditions of sedimentation. It would 
aloo that, as Hicks has argued for Europe, aod Logan and 
MaWf for America, this Cambrian age was one of slow subsidence 
of the land previously elevated, accompanied with or caused by 
thidit dbpontts of detritus along the borders of the subsiding land, 
wMidi was probably covered^with the deeomiwsing rock arising 
feom long Ages of sub-aerial wwte. 

In- the toal“formation age, its characteristic swampy flats 
stretched in some places ftir into iho shallower parts of the 
detan.* In the Juras<.ic the American amtinent probably ex- 
tcnded'.feHher to sea than at present. In the Wealden age 
ibjerff WOfi much labd to the west and north of Great Hritain, and 
Prot Boimey has directetl attention to the evidence of the 
of this Iknd as far back as the Trias, while Mr. Starkic 
has insisted on connecting-links to the Bouthward, as 

* lltWMiid Mffm, from Ooikiit's doscription of the Faroe leUpda, that they 
may l»a mwnanr ef swU connocling land, dating from the Cretaceous or 

W fVtmitfy Xfvuvd time the AtUntU af tmdltbn was really 
Ctorklte* a4?tociatcd this idea with the early domin- 
Wj^t# IfitiniftSfff din Iberian race, which Dawkins connects with 
mi- Imwumt aiia Bfopse Anv of atchseoiogy. My own attention has 
aperiiaom presented to the MoGfli College 
to iWi'roiaaiUljile tVMmhUmtei in crsmial dutractem, wampum, 
Guauch^ of rh^Caaij^^hh aborigines of 

Ak iL' iVhiaopts of OrbohlferJ^us 
coast pLNot«.S<^^ 




eVkkiteed by foslifH pfeots. late os the post-Glodalr of 
hdmim Ittvge tfnw aerw gubmetgiM forffied^pffBrifflttt^ 

the cc^tmefftr. Ontiiebther hiod» the hiterffal pbUo* Aat^cMa 

^ and EiffOpa trare ofeen sabmetg^ Such ihbmerfhqcea ava) 
indiisted by tbe great HTBehtones of the Palseoteoic, by tbaotelli 
and its representative beds hi the CMsoeous, byike NOnwaolilE^ 
formation In the Kocene, and lastly l»y the gyeoet 
submevgence, one of the most remarkable of all, one toriMelfe 
nearly ^ whole northern hemisphere paitlcipotedi offd wltieb^ 
was probably separated from the present time by only a^ flwr 
thousands of years. ^ These submergeitcea and elmtioM were 
not always alike bn the two sides of the Atlantic^ The SoHna 
i:^riod orthe Silurian, for example, and the Turasifai^ shew 
tinental devalion in Amcrfea not ^ared by Kuropth Itid fieat 
sul^ldences of the Cretaceous and the Eocene went jNmfkOfmn* 
ally deeper and wider on the eastern continent, and tnii and ihe 
directioA of the tad’ being from north to south oaiieft' mere' 
ancient forms of life to survive in America. These eleeatUs 
and submergences of the plateaus alternated with the pMiodk^of 
mountain-making plication, which wns going on at inteMbtiat 
the close of the Eozoic, at the heginaing of the C^tiabivaff, at 
the cloic of the Stluro^Cambrian, in the Permtani and in Earo^ 
and Western America in the Tertiary. The serieK of clwa^ee, 
however, aflTecting all these areas was of a hijthly- pomplax 
characicr, and embraces the whole physical Imtory of the 
geological ages. 

We may note here that the unconformities caused* by 
these movements and by subsequent denudation consAitzitia wfoat 
Le Conte lias called ^‘lost intervals/' and one of the most, 
important of which is supposed to have occurred at the eiid.'of 
the Kozoic. It is to be observed, however, that ok every autth 
movement is followed by a gradual subddence, the seeming loxa 
is caused merely by the overlapping of the successive bodff. 
deposited. 

Wc may also note a fact which I have long ago insisted oil' 
(“Acadian Geology," 1865), the regular pulsations of the oon#* 
tinental areas, giving in nltcrnations in each great system of 
fmmations of deep sea and shallow-water bcd.s, so that thw. 
successive groups of formal ions may be divided into triplets of 
shallow-water, deep-water, and shallow-water strata, alternating 
in each period. 

In referring to the ocean basins we should bear in mind that 
there are three of these in the norllietn hemisplicrc“-»tbe Arctic,, 
the Pacific, and the Atlantic. Ue Ranee has ably summed up‘ 
the known facts as to Arctic geology, and more recently Dr, G.. 
M, Dawson has prcjiared foi the Royal Society of Canada a 
rhnf**^ and map of what is known of the geology of the Arctic 
basin (meeting of May 1886 ; the paper is not yet published)* 
in comparison with Canadian geology. E'rom this it opr 
pears that this area presents from without inwards asuccesstom 
of older and newer formations from the Eozoic to the TertiaTy, 
and that its extent must have been greater in former periods thtar 
at present, while it must have enjoyed a comparatively worm 
climate. The relations of iu deposits and fossils are closer with 
th.isc of the Atlantic than With those of the Pacific, oa mtgbthar 
anticipated from its wider opening into the former. Blandfont. 
has recently re marked on the correajKindence of the matgimd: 
deposits around the Pacific and Indian Oceans,^ and Dr. Dnwsow 
informs me that this is equally marked in comparison with the 
west const of America,** but these marmnal areas have not yet 
gained much on the ocean. In the Nortn Atlantic, o« the Other 
hand, there is a wide belt of comi>arativcly modern rocka on 
both sides, more especially toward the south, and on the Ameri¬ 
can side ; but while there appears to be a perfect correspondence 
on both sides of the Atlantic and around the Pacific respect- 

* The rcofni ‘‘urvoys of the Falls of Niagara coincide with a great nwiny 
evidences to which 1 have el sc where rcft-rred in pivvinfe that the Pleisbocene 
aiibmergenctt of America and Euroi^ cam* to an eud not more than tp» 
thousand year* ago. and was itMlf not of vary gnat duration. Thus in 
Pleistqcena times the land muat have 1 >een submarged and rc-elevated iu a^ 
vary rapid manner. 

* A Mingular example Is the ncurrencc in New Zealand of Triassic roclu. 
ami fossils of types corresponding to (hot* uf British OolumMa. A curiotH 
m.idcm analogy appears in th« works of art of the ManrU with those of the 
Halda Indians uf tM Queen Charlotte lalAnds. and both are eminently Pacific 
in contradtstinCtion to Atlntuic. 

3 /fiun$ai of OeoLjri*^ Sodaiy, May *686. Blnodford's statmnantH 
rea]i«oting thapMskaniaal dworita of tha oUnw of ihs Palnozoic in ihaJhwiific 
area, whether thaSe are glacial ur not, would seem t..* show a c.^rrespaadence' 
with tha Permiint congtawntM and eiuri)h.-movainnau of tha Attain area \ 
bnt atnpe that mac the Atlantic has anjoyed comparative mpona The racUic 
also aw«B to hava rvprodaead the conditions of the C^oniferoua in we 
OeiOoeoMiaB*, teukaaadWr^ have b*ea ta affseted by thegraat changas oi 
the Plalstncene. 
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10 |»eleas par^UeiUm between the deposits 
iKl)^ 9I Ufe Gif the two ootism as tiotnpftred with each other; 

OPIhPett^ndenoe in f'ornis of e5}>eciall7 In modem 
lifM- ’ ;$titU in the earlier geological ages, as might have been 
. fttttifipated (jroin the imperwt development of the cocotinenta,^ 
the forma of life characterise the whole ocean from Australia 

to Arctic America, and indicate a grand unity of Pacific and 
AUaiatie life not eTfualled in later times, * and which smaks of 
oOntemporaneity rather than of what has been termed homo- 
taxis* ^ 

We may pause here for a moment to notice some of the efiects 
*jf Atlantic growth on modern geography. It has given us rugged 
and broken sliores composed of old rocks in the north, and newer 
formations and softer features towards the south. It has given 
ns marginal mountain*ridges and internal plateaus on both sides 
of the Boa. It has produced certain curious and by no means 
accidental correspondences of the eastern and western sides. 
Thus the solid basis on which the British Islands stand may be 
compared with Newfoundland and Labrador, the English 
Channel with the Gulf of St. Lawrence, the Bay of Biscay with 
the Bay of Maine, Spain with the projection of the American 
land at Cape Halteras, the Mediterranean with the Gulf of 
Mexico. Ttie special conditions of deposition and plication 
necessary to these results, and thrir bearing on the character and 
productions of the Atlantic basin, would require a volume for 
their detailed elucidation. 

Thus far our discussion has been limited almost entirely to 
physical causes and effects. If we now turn to the life-history 
of the Atlantic, we are met at the threshold with the question 
of climate, not as a thing fixed and immutable, but as changing 
from age to age in harmony with geographical mutations, and 
producing long eosmic summers and winters of alternate warmth 
and refrigeration. 

We can scarcely doubt that the close connection of the Atlantic 
and Arctic Oceans is one factor in those remarkable vicissitudes 
of cUmate experienced by the former, and in which the I'acific 
area has also shared in connection with the Antarctic Sen. No 
geological facts are indeed at first sight more strange and inex¬ 
plicable than the changes of climate in the Atlantic area, even 
in comparatively modern periods. We know that in the early 
Tertiary perpetual summer reigned as far north as the middle of 
Greenland, and that mthe Pleistocene the Arctic cold advanced, 
until an almwl t>erennial winter prevailed, half-way to the equator. 
It is no wonder that nearly every cause available in the heavens 
and the earth has been invoked to account for these astounding 
facts. 

It will, 1 hope, meet with the approval of ynur veteran glacio- 
It^st, Dr. Crosskey, if, neglecting most of the-e theoretical 
views, I venture to invite your attention in connection with this 
question chiefly to the old Lyellian doctrine of the modification 
of climate by geograpliical changes. Pet us, at least, consider 
how much these are able to account for.^ 

The ocean is a great equaliser of extremes of temperature. It 
does this by its great capacity for heat and by its cooling and 
headiig power when passing from the solid into the liquid and 
gaseous states, and the reverse. It also acts by its mobility, it.s 
currents serving to Convey heat to great distances, or to cool the 
air by the movement of cold icy w.aters. The land, on the other 
hand, cools or warms rapidly, and can transmit its influence to 
a distance only by the winds, and the influence so transmitted is 
rather in the nature of a disturbing than of an equalising cause. 
It follows that any change in the distribution of land and water 
roust affect climate, more especially if it changes the character 
or course of the ocean currents.* 

* Balntru and £theridg«, Queensland Geology,''/cwrwrt/of Oeoloftital 
Soewty, Aujmst 1B79; K, Ethendge, Junior, “Australian Fossils,'* Tram, 
iyiw., Edin>. 

'The late Mr. Searles V. Wood, in an able summary of thepoulble causes 
of the iuecession of cold and warm climates in the n;>rthern hemisphere, 
amimetares no fewer than seven theories which have met with more or I«t<s 
aeC«taftoa, Theac arc:-* 

(a) The gradual ctioting of the earth from a cond.tlon of original incan- 
deeCMcc. 


fa) Chaag4^s in the obliquity of the ecliptic. 
13) Changes in the position of the earth « ax 
(4) 'I'bfr wet of tnentreoession of the equim 


% axis of rotation. 

___ , _ : equinoxes along with changef of the 

eccentricity erf the earth's orbit. 

f <) Variatloss in the amount of heat given ofT by the sun. 

(6) l^ifferetices in the tempemtur* of portions of space passed through by 
the earth. 

(f) OiffierenccB in the dfitribution of land and water in connection widi the 
flow of cceanic .events, 

3 Vort Woeikf n has very airongJy put these principles in a review of 
Croll’s recent hook,''CUmaltt and Cosmology," 

March t866. 
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peculiart and iu 

most initrqctlve with to 

intern ri plateau pf the Aroetican pootineot 
the paftsaM acroM OenUat America between 
Pacific U mocked; the AtUmiC opens very the north;' 

the high raasB of Greenland toweia in Its northern part* ^llie 
effects are that the great equatorial current running 0|^6as from 
Africa and embay«i in the Gulf of Mexico, in tlrbiyii nott^ 
ward and eastward in the Gulf Streami acting aK a hot^whter 
apparatus to heat up to an exceptional degree the western coast 
or Europe. On the other hand, the cold Arctic current fram 
the Polar seas is throwti to the westward, and tuns do#A from 
Greenland past the American shore. ^ The pitot ^UMt Ibr June 
of this year shows vast fields of drift ice on the western side of 
the Atlantic as far south as the latitude of 40“. • So far, there* 
fore, the Glacial age in that part of the Atlantic still extends \ 
this at a time when, on the eastern side of the Atlaottc, the 
cnlture of cereals reaches in Norway beyond the Arctic Circle, 
Let us inquire into some of the details of these phenomena. 

The warm water thrown into the North Atlantic not only in¬ 
creases the temperature of its whole waters, hut rivea an excep¬ 
tionally mild climate to Western Europe. Still tne countervau'- 
ing influence of the Arctic currents and the Greenland ice is 
sufficient to permit icebergs which creep down to the mouth of 
the .Strait of Belle Isle, in the latitude of the south of England, 
to remain unmelted till the snows of a succec<iing winter fall 
upon them. Now let us suppose that a sttbsidence of land in 
tropical America were to allow the equatorial current to pass 
through into the Pacific. The effect would at once be to reduce 
the lempei.iture of Norway and Britain to that of Greenland 
and Labrador at present, while the latter countries would them¬ 
selves become colder. The northern ice, drifting down into the 
Atlantic, would not, as now, be melted rapidly by the warm 
water which it meeis in the Gulf Stream. Much larger quan¬ 
tities of it would remain undissolved in summer, and thus an 
accumulation of permanent ice would take place, along the 
American const at first, but probably at length even on the Euro¬ 
pean side. This would still further chill the atmosphere, 
glaciers would be established on all the mountains of temperate 
Europe and America,® the summer would be kept cold by melt¬ 
ing ice and snow, and at length all Eastern America and Europe 
might become uninhabitable, except by Arctic animals and 
plants, as far south as |>erhaps 40" of north latitude. This would, 
be simply a return of the Glacial age. I have assumed only 
one geographical change ; but other and more complete changes 
of stibsidence and elevation might take place, with effects on 
climate still more decisive; more especially would this be the 
rase if there were a considerable submergence of the land in 
temperate latitudes. 

We m.iy suppose an opp)Rite case. The high plateau of 
Greenland might subside, or oe reduced in height, and the open¬ 
ings of Baffin X Bay and the North Atlantic miglit he closed. 
At the same time the interior plain of America might be de¬ 
pressed, so that, as we know to have been the cose in the Cre¬ 
taceous period, the warm waters of the Mexican Gulf would 
circulate as far north as the basins of the present great Ameri¬ 
can lakes. In these circumstances there would be an immense 
diminution of the sources of floating ice, and a cottespondingiy 
vast increase in the surface of warm water, The effects womd 
be to enable a temperate flora to subsist in Greenland, and to 
bring all the present temperate regions of Europe and America 
into a condition of subtropical veidure. 

It is only neces-ary to add that we know that vicissitude! not 
dis-imilar from those above sketched have actually occurred in 
comparatively recent geological times, to enable U$ to pereeire 
that we can dispense with all other causes of change of climate, 
though admitting that some of them may have occupied a 
secondary place.* This will give in dealing with the dktri- 
button of life, the great advantage of not being tied up to definite 
astronomical cycles of glaciation, which may not always aujit the 
geological facts, and of correlate elevation and sulmdme df 
the land with changes of cUmate affecting living beings. It 

' 1 may refer hers to tha admirable ttpmithpM of them hr ihd 

laie Dr. Carpenter in his papers on the results of the explaratieaS el 
Ckaihtig€t, 

^ According to Bonney, the we«t eoaat of Wales Is about le* oboya dwS. . 
average for its latitude, and if reduced to i«* below the awtiaas its metui*^ 
tainx would have large graders* 

3 More ei^wcjaJly the iegeotousaiirf elaboiateaiigutMfils ef.Cfbfi 
conuderadoti; apd, tbougn I cannot agree with him la hIS flMda ttets, 1 
gladly acknowledge the ^eW tttSity oflhe woA hi has does. ^ 





ji $$ V^allaoe wpll tho^jk we 

\ 02 ISxUy of ^heoootinontf In their posi- 

_ , , „ Lft , tubniemences And etaecgenoes thej 

bate fXfmeamr to which 1 have already adverted Sir 
ittoce than forty yean pubUahed in hU 
^'Fnttdiplttor GMogy” two ima|;inary maps which illustrate 
the osthonie of varioua dlatri^tion of land and water. In 
^le ^tt Jthe continental masses are grouped around the equator. 
lO m .other tfaeV are all placed around the poles, leaving 
ad ^U^orial oceans in the one case the whole of the 
iaod and its inbahitants would enjoy a perpetual summer) and 
aenreefy any loe could eaist in the ^itu In the other the whole 
of the land would be subjected to an Arctic climate, and 
it would^ve off immense quantities of ice to cool the ocean. 
But Ljmu did not suppose that any such distribution as that 
repiesented in his maps had actually occurred, though this sup* 
position has been sometimes attributed to him. He merely put 
what he regarded as an extreme case to illustrate what might 
occur under condirions less exaggerated. Sir Charles, like other 
thoughtful geologists, was well aware of the general fixity of the 
areas of the comments, though with great modifications in the 
matter of submergence and of land conditions. The union, 
indeed, of these two great principles of fixity and diversity of the 
continents lies at the foundation of theoretical geology. 

We can now more precisely indicate this than was possible 
when Lyell produced his ** Principles, ” and can reproauce the 
conditions of our continents in even the more ancient periods of 
their history. Some examples may be taken from the history of 
the American continent, which is more simple in its arrange* 
meats than the double continent of Europ>asia. We may 
select the early Devonian or Erian period, in which the magni- 
hcent flora of that age—the earliest certainly known to us— 
made its appearance. Imagine the whole interior plain of 
North America submerged, so that the continent is reduced to 
two strips on the east and west, connected by a belt of Lau* 
rentian land on the north. In the great mediterranean sea thus 
produced, the tepid water of the equatorial current circulated, 
and h swarmed with corals, of which we know no less than 150 
^cies, and with other forms of life appropriate to warm seas. 
On the islands and coasts of this sea was intrc^uced the Erian flora, 
appearing first in the north ; and with that vitality and colonis* 
ing power of which, as Hooker has well shown, the Scandi* 
navian flora is the best modem type, spreading itself to the 
south.^ A very similar distribution of land and water in the 
Cretaceous age gave a warm and equable climate in those por* 
tions of North America not submerged, and coincided with 
the appearance of the multitude of broad-leaved trees of 
modem types introduced in the early and middle Cretaceous, 
and which prepared the way for the mammalian life of the 
Eocene. We may take a still later instance from the second 
continental period of the later Pleistocene or early modern, 
when there would seem to have been a partial or entire closure 
of the North Atlantic against the Arctic ice, and wide exten¬ 
sions seaward of the European and American land, with possibly 
considerable tracts of land in the vicinity of the equator, wliile 
the Ideditenranean and the Gulf of Mexico were deep inland 
lakes (Dawkins, P 6 pHlar Science Monthly^ iii73)* The effect of 
such oondltions on the climates of the northern hemisphere must 
have been prodigious, and their investigation is rendered all the 
more interesting bemmse it would seem that this continental 
period of the post^Glacial age was that in which man made his 
met ac({iuuntance with the coasts of the Atlantic, and possibly 
made hrs way across its waters. 

We have in America ancient periods of cold as well as of 
warmth* I have elsewhere referred to the boulder conglomer¬ 
ates of the HuroAiai4 of the Cambrian and Ordovician, of the 
MiUstohe-grit period of the Carboniferous and of the early 
?eitnian» M would not venture to affirm that either of these 
periods wiw comparable in its cold with the later Glacial ape, 
srill less with that imaginary age of continental glaciation 
assunimd by certain of the more extreme theorists (** Notes on 
Fwt-PBoceae of Canada**; Pre-Cambrian Glaciers," GtoU 


iStoX These ancient conglomerates were probably pro- 
dttcm bw lea, and this at periods when in areas not very 

remote Temperate floras and faunas could flourish. The glacial 
periods ^of our old continent occurred in times when the surface 

As 1 have eisewhtm ehdeavouiwl to ihew ('* Report on $lhirian aod 
ASvWiisa Ffoahi vf Ostnria « wane rilmaco fii the Arctic ra^on tecmi 
m Iw# JdforM.dw uwoctsary epnditioM for th« gr«at <oIoaidf«Aqms of 
w had prori^y ilUmatod th« saa^ Ui the 

Mora modrm flbraS. 
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of the submerged land was opened up to the northern currents, 
drifting over it aiuri and sand and stones, and rendering 
nugatory, in so far at least as the bottom of the sja was con¬ 
cerned, the effects of the Superficial warm streams. Some of 
these beds are also peculiar to the eastern margin oi the conti¬ 
nent, and indicate ice-drift along the Atlantic coast in the same 
manner os at present, while conditions of greater warmth existed 
in the interior, Even in the more recent Glacial aM, while the 
mountains were covered with snow and the lowlands submerged 
under a sea laden with ice, there were interior tracts in some¬ 
what high latitudes of America in which hardy forest trees and 
herbaceous plants flourished abundantly ; and these were by no 
means exceptional '‘interglacial” periods. Thus we can wiow 
that, while from the remote Hurontan period to the Tertiary the 
American land occupied the same position as at present, and 
while its changes were merely changes of relative level as com¬ 
pared with the sea, these have so influenced the ocean currents 
as to cause great vicissitudes of climate. 

Without entering on any detailed discussion of that last and 
greatest Glacial period which is best known to u«, and is m>re 
immediately connected with the early hist cut of man and the 
modern animals, it may be proper to make a few general state¬ 
ments bearing on the relative importance of sea-borne and land 
icc in producing those remarkable phenomena attributable to 
ice action in this pcrio<l. In considering this c^uesrion it must 
be borne in mind that the greater masses of fl(Wting icc are pro¬ 
duced at the seaward extremities of land glaciers, and that the 
heavy field-ice of the Arctic regions is not so much a result of 
the direct freerin^ of the surface of the sea as of the accumula¬ 
tion of snow precipitated on the frozen surface. In reaaoning 
on the extent of ice action, and especially of glaciers in the 
l^leistocenc age, it ia necessary to keep this fully m view. Now 
in the formation of glaciers at present—and U would seem aho 
in any conceivable former state of the earth—it is necessary that 
extensive evaporation should conspire with great condensation 
of water in the solid form. Such conditions exist in moun¬ 
tainous regions sufficiently near to the sea, .as in Greenland, 
Norway, the Alps, and the Himalayas ; but they do not exist in 
low Arctic Janus like Siberia or Grinncll LaA inland 

mountains. It follows that land-glaciation has narrow limits, 
and that we cannot assume the possii)iHty of great confluent or 
continental glaciers covering the interior of wide tracts of land. 
No imsiginable increase of cold could render this ^mssible, inas¬ 
much as there could not be a sufficient influx of vapour to pro¬ 
duce the necessary condensation ; and the greater the cold, the 
less would be the evaporation. On the other hand, any in- 
creass of heat would be felt more rapitUy in the thawing and 
evaporation of land ice and snow than on the surface of the 
sea. 

Applying these very simple geographical truths to the North 
Atlantic continents, it is easy to perceive that no amount of 
refrigeration could produce a continental glacier, because there 
could not be sufficient evaporation and precipitation to afford 
the necessary snow in the interior. The case of Greenland is 
often referred to, but this h the case of a high nmsa of cold land 
with sea, mostly open, on both sides of it, giving, therefore, the 
conditions most favourable to precipitation of snow. If Green¬ 
land were less elevated, or if there were dry plains around it, 
the case would be quite different, as Nares has well shown by 
his observations on the summer verdure of Grinnell Land, which, 
in the immediate vicinity of North Greenland, presents very 
different conditions as to glaciation and climate.^ If the plains 
were submeigetl, and the Arctic currents allowed free access to 
the interior of the continent of America, it is conceivable that 
the mountainous regions remaining out of water would be 
covered with snow and ice, and there is the best evidence that 
this actually occurred in the Glacial period ; but with the plains 
out of water this would be impossible. We see evidence of this 
at the present day in the fact that in unusually cold winters the 
great precipitation of snow takes place south m Canada, leaving 
the north coropaTatively bare, while as the tetwperaturc becomes 
milder the area of snow deposit moves farther to the north. 
Thus a g^er extension of the Ailantict and especially of its 
cold ice-laden Arctic currents, becomes the moat potent cause of 
a glacial age. 

1 have long malntamed these conclusions on general geo¬ 
graphical grounds, as well as on the evidence afforded by the 
FleWtocene depooits of Canada; and in an address the theme of 

‘ Tlieie views have bnn adniirsbly ilUistnued by Von Woeikoff in the 
paper already referred so, and tn prorious geographical papei^ 




whkli ie the oeeon I toay be eecused foii oontinuieg to 
Ibe^VttpfK)^ teriniiuil monines of greet contiaental gleciera ee 
4Kilhiti|( but the eoutbeai tiinU of the ice-drift of e ^i<od of 
subaeMenceu Xvi sueh a period the southern margin of an ioe- 
IlKiDti j£a wher^ its Aot-ice and bergs grauodedj or trhew its ice 
'teasmpidly ni^ed by wanner water, and virbeFO consequently 
iUbutdCn of boulders and other debris was de}>0!iited, would 
neoesaarily present the aspect of a tnorjine, whic i by the long 
opniinuance of such oonditlons might assume gigantic dimen¬ 
sions. l^t it be observed, however, that 1 fully admit the 
evidence of the great extension of local glaciers in the Pleistocene 
age* i^d especially in the times of partial submergence of Che 
land. 

t am quite aware that it has been held by many able American 
geologists^ that in North America a continental glacier extended 
in temperate latitudes from sea to sea, or at least from the 
Atlantic to the Rocky Mountains, and that this glacier must, in 
many places, have exceeded a mile in thickness. The reasons 
above stated appear, however, sufTtcient to compel us to seek 
for some otlier cxplaaalioii of the observed facts, however diffi¬ 
cult this may at first sight appear. With a depression such as 
wc knoa to have existed, admitting the Arctic currents along 
the St. Lawrence Valley, through gaps in the Laurentian 
watershed, anti down the great plains between the Laurentian 
areas and the Rocky Mouhtains, we can easily understand the 
covenng of the hills of Rastern Canada and New Rngland with 
ice and snow, and a similar covering of the mountains of the 
west coast. The sea also in this case might be ice-laden and 
boulder-bearing as far south as 40% while there might still be 
low islands far to the north on which vegetation and animals 
continued to exist, Wc should thus have the conditions neces- 
saty to explain all the anomalies of the glacial deposits. Even 
the glaciation of high mountains Roulh of the Sb l^awrcnce 
Valley would then become explicable by the grounding of floe- 
ice on the lops of these mountains when reefs in the sea. In 
like manner we can understand how on the isolated trappean 
hill of Belceil, in the St. Lawrence Valley, Laurentian boulder^ 
far removed from their native seals to the north are perched at 
a height of about I2cx? feet on a narrow peak where no glacier 
could possibly have left them. The so-called moraine, traceable 
from the great Missouri Coteau in the west to the coasts of 
New Jersey, would thus become the mark of the wosiern and 
southern limit of the subsidence, or of the line along which the 
cold currents bearing ice were abruptly cut off by warm surface 
W'atei'S. 1 am glad to find that these considenidons arc be¬ 
ginning to have weight with European geologists in their ex- 
plan^ion of the glacial drift of the great plains of Northern 
V-urope, 

Whatever tlifTicuUies may alten 1 such a supp fsition, they are 
small compared wilh those attendant on the belief of a conti¬ 
nental tilaciei, moving without the aid of gravity, and depending 
for its material on the precipitation taking place on the interior 
plains of a great continent. 

I have elsewhere endeavoured to show, on the evidence found 
in Canada, that the occurrence of marine $htlK, land plants, and 
insects in the glacial deposits of that country imlicaies not so 
much the effect of general interglacial periods a.s the local 
existence of condiiioas like those of Grinucll Land and Green¬ 
land, in proximity to each other at one and the same period, and 
.depending on the relative levels of land and the distribution of 
ocean currents and ice-drift. * 

I am old enough to remember the sensation caused by the 
delightful revelations of Edward Forbes respecting the zones of 
animal life in the sen, and the vast insight which they gave into 
the significance of the work on minute organisms previously done 
by Ehrenberg, Lonsdale, and Williamson, and into the meaning 
of fossil remains. A liulc later the soundings for the Atlantic 
cable revealed the chalky foraminiferal ooze of the abyssal 
ocean ; atill more recently the wealth of facts disclosed by the 
voyage, which naturalists have not yet had time to 
digest, have opened up to us new worlds of deep-sea life. 

The bed-of the deep Atlamic is covered for the most part by 
a mttd or opze largely made up of the debris of Foraminifera 
and other minute organisms mixed with fine clay. In the North 
Atlantic the Norwegian naturalists call this Eilocnliiui mud. 
Further south the naturalists speak of it aa Globigcrina 

0^ Mr. Oovill UwU in *' P^oipylvania, Gsihwlqd, Survey," 
sfl04; alio PatmU ’‘Manual- 

only ha» Uei^ amm pf CanadiL 


Qrlo^{4lthul and beiiw 

itlit. 'Ond hpi otheds other apveEM*‘ajiiaP 
appwiexit iu the jdiollowtfr portlbiui of did ^ , 

It is also to be obeemo thot thm are aoeotu ' 1 ^ 
lag coarse materml over the ocean bed, TImciC iH Wr 
of the Arctic current on the Amdiican coast fnsk «ami,^ haWWy 
and off the coast of Npvwny sand ooMtUaMl it 
part of the bottom malertaL Sooiidtngs and 
Great Britain, and also off the American coast, have mKsth tlht 
fragments of stone referable to Arctic tands we ahendvaw' 
strewn over the bottom along certain linee, and the AnMnbtic 
continent, otherwise fdmost Unknown, makes its pieeeeqfl nit if> 
the dredge by the abundant masses of orystaBine rock delftbd 
far from it to the north. These ore npt altogether t|ew a- 
coveries. 1 had inferred many years ago, from stohes takeae'Op 
by the hooks of fishermen on the hanks of Newfbtutdlatidi thht 
rocky material from the north is drop]>ed on these hanks 1^'the 
heavy ice which drifts over them ev<^ thal these SSOttCs 

are glaciated, and that after thev fall to the bottom Sftlid' is 
drifted over them with sufficient velocity to polish the stdnes and 
to erode the shelly coverings of Arctic animals attached to tham 
(“Notes on Post-pliocene of Canada," 1S72). If then the 
Atlantic basin were upheaved into land we should see bads of 
sand, gravel, and boulders with clay flats and layers of marl and 
limestone. According to the ChalUnger Reports, in the Ant¬ 
arctic Hea.s south of 6^ there is blue mud with fragments of pook 
in depths of 1200 to 20cx) fathoms. The stones, some of them 
glaciated, were granite, diorite, amphibolite, laica-schist, ^eks, 
and quartzite. This deposit ceases and gives place to Globi- 
geriiia ooze and red clay at 46“ to 47** S., but even frirther north 
there is sometimes os much as 49 per cent, of crystalline sand. 
In the Labrador current a block of syenite weighing 490 {^nds 
was taken up from 1340 fathoms, and in the Arctic current, lOO 
miles from land, was a stony de])osit, some gtones being 
glaciated. Among these weie smoky quartz, quartzite, lime¬ 
stone, dolomite, mica-schist, and serbentine ; also particlea of 
monoclinic and triclinic frlds|>ar, hornblende, augite, magnotiie, 
mica, and glauconite, the latter no doubt formed in tms feea- 
boUom, the others drifted from Kozolcand Paleozoic fonnatiOna 
to the north (“ General Report, ChatUn^fr Expedition’^). 

A remarkable fact in this connection is that the great depths 
of the sea arc as impassable to the majority of manno animals 
as the land itself. According to Murray, while twelve of» the 
Challenger'z dredgings taken in depths greater than 2000 fathoms 
gave 92 sj>ecies, mostly new to science, a similar number ol 
dredgings in shallower water near the land gave no less than 
1000 species. Hence arises another apparent paradox relating 
to the distribution of organic beings. While at first sight fi 
might seem that the chances of wide distribution are excepRida- 
ally great for marine species this i.s not so. Except in the ease 
of those which enjoy a period of free locomotion when yoakg, 
or are floating and pelagic, the deep ocean sets bounds to thmr 
migrations. On the other hand, the spores of crvptOgMiHc 
plant-, m.'w be carried for vast distances by the wind, acS’ dbe 
growth of volcanic islands may effect connections which, though 
only tcmpor.-iry, may afford opportunity for land animals am 
plants to pass over. 

But I must here call your attention to gtill mtother ^logfiOkl 
paradox, namely, that the deep sea, which is so gteat a bawkir 
to the pass^e of the shallow-water antmak,, seems, 
certain conditions, to afford facilities for the trommis^p offruad 
animals and plants. The connections established by the uhem- 
vaiions of the Challenger^ and so well expounded hf Whlbute 
and Hcmsloy (“ Continental and Island Life''; “litany ofdhfr 
Challenger Expedition"), between (he floras of ooeamortdimsaa^ 
the continents, establish this conclusively. Thus the 
altogether recent islands, have been stocked by the agency ^My 
of the ocean currents and of biids, with nearly »5o stpeofr* qf 
continental plants, and the feels collected by Hemsley^ai. 
present facilities of transmittlon, alone with the evidtmtieitflbpM 
by older oceanic inlands which haveiNten receirlttg 
vegetable colonists for longer periods, go far to shSw titat^ liilie 
being given, the sea ati^ly aflbrds facilities for 
tious of the inhabitaoU of the hind, gmtsr 
continuous ctmUnewts. - . ; . / 

With reference to the tisanimissipa^cf ihdof beto mm <*>e 
Atlantic, we have the remarkable Tact tM)* Itte 

Cambrfen ^ qitwards there were oh the twh 4 <fe« JNb 
ocean many species of invertebrate '^ 
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^ ^ ' varUitfl+ foriM. ^ In 

*jf nutmuvn wt ijtiw y^jjv^ Sflur^tik jD<BvoniMi| nnd 

i«ai^ ideDtii^l ^ecies ; wit this identity 
beomii^ leift marked In the vegeUtUonoi the more modern times. 

AS pjantf .are concerned, it is to be observed that 
' ^i^dre latg^y compos^ of cryptogamoua plants, 

.<i^44h!S) Rpojos of these Tn modern times have proved capable 
for great distance". Tn considering this we 
ooncluctc that the union of simple cry^ptogamoiw 
i^ctincation with arboreal stems of high ccunpicxity, so well 
jUyi|ftra^l by Or, Williamson, had n direct relation to the 
h^iqeifsUy for a rapid and wide distribution of these ancient 
troC** II iW ^9 alao certain that some spores, as, for example, 
t^OSe of the Rhiaocarps (see paper by the author on “ Valjcozoic 
Khizocarps," Cht^aj;v TransacttptfSf 1886), a type of vegetation 
Abundant in the Palseo^ >ic, and certain kinds 0/ seeds, as iho e 
AS^Jifoi/sfa and Pach^thtca^ were fitted for flotation. 
Fu^tthfr, the periods of Arctic warmth permitted the passage 
Around the northern belt of many temperate species of plant^^, 
juat a$ now haw>ens with the Arctic flora ; and when these were 
di 5 penie 4 by colder periods they marched southward along both 
sid^s of the sea on the mountain ^chains. 

The same remark applies to northern forms of marine inveriC' 
bratos, which are much more widely distributed in longitude 
than those further south. 'I'he lute Mr. Gwyn Jeffreys, in one 
of his Jate^Jt communications to this Association, stated that 54 
per cent, of the shallow-water mollusks of New Kngland and 
Canada are also Europc.'^n, and of the clocp-sea forms 30 out 
these lost of course enjoying greater facilities for mh^ra* 
tion than those which have to travel slowly .along the shallows 
of the coasts in order to cross the ocean and settle themselves on 
both $ides. Many of these animals, like the common mussel 
and .sand clam, are old settlers which came over in the Vleisto- 
cone peri 0 : 1 , or even earlier. Others, like ihc common peri¬ 
winkle, seem to have been slowly extending thctnselves in 
modern times, peihnps even by the agency of nian. The older 
immigrants may possibly have taken advantage of lines of coast 
now anbrnerged, or of w.arm periods, when they could creej) 
Around by the Arctic shores. Mr. Herbert Carpenter and other 
naturalists employed on the Challen^ir collections h.ive made 
similar statements resp**cting other marine invcriebraies, as, for 
instance, the Echinoderms, of which the dticp-sea crinoids 
present many common species, and my own collection? 

r rove that many of the shallow-water forms are common. 

)a 11 (“Report on Alaska") and W hi Leaves ^Transact hm 
K. S* C.) have diowa that some mollusks and Kchinoflerms 


A’-e common even to the Atlantic and Pacific coasts of 
J^Jorth America; a rcmaikablc fact, lesifying at once to 
tlw fixity of these s{fecies and to the manner in which 
they have been able to take advantage of geogrujduc.il changr.s. 
Some of the species of whtdks common to the Gulf of St, 
.LawrffiKie and the Pacific are animais which have no special 
locomotive powers even when young, but they are northern forms 
AOt proceeding far south, so that they may have passed through 
the Arctic iwas. Iti this connection it is well to remark that 
many species of animals have powers of locomotion when young 
which they lose when adult, and that others may have special 
th^i of tran^-it. I once found at Gasp^ a specimen of the 
spacir# of Coronwla, or whale*baruacle, the C> of 

■^lillArwin, Attftdicd to a whale taken in the Gulf of St. Lawrence, 
AIII4 which bad prol>ably succeeded in making that passage 
Around the north of America which so many navigators have 
.ewayed in vain. 

Uds to be remarked here that while many plants and marine 
‘iHvefrt«i)rateB are common to the two .deles of the Atlantic, it is 
with land animaJs, and especially vertebrates. I do 
YloLkttow that any fossil insects or land-snails or millipedes of 
Europe, and America are apeclficnlly identical, and of the 
epecies of hatrachian*; of the Carboniferous and reptile.? 
jOf^hA MccMWc aU seem to be distinct on the two s|id«s. The 
to be the case with the Tertiary mammals, until in 
of that great period we find such genera as the 
wirKy tlieAAinol, ami the elephant appearing the two sides 
At 4 A|i!tfo ( but eve 1 then the species aeem cUSerent, except 
^in^tlfae\ei|e 4 f a fpir not^thern forms. 



.^me of the longer^Uved mollusks pf the Atl^mtic funi|ish 
eugttcsttons whidh remarkably l^ustnite the biological a^hect of 
these questions. Our familiar inend the oyster is one of theae. 
The fiiAt known oysters appear in the Carboniferous In Belgium 
and in the United States of America. In the Carboniferous and 
"Permian they are few and small, and they do nbt culminate dU 
the Cretaceous, in which there are no less than nlhety-on« so- 
called specie? in America alone ; but some of the largest known 
species arc found in the Eocene. 7 *hc oyster, though an 
inhabitant of shallow water, and very linnledly locomotive when 
young, has survived all the changes since the Cadwtiiferous,age, 
and has spread itself over the whole northern hemisphere 
(White, " KejMrt U.S. Geol, Survey, 1883-83'*}, 

I have collected fossil oy.sters in the Cretaceous clays of the 
of Western Canada, in the Lias shales of EUgUnd, in 
the Kf>cene and Cretaceous beds of the Alps, of , Egypt, of the 
Red Sea coast, of Judoea, and the heights of Lebanon. EvCryiyhere 
and in all formations they present forms which are so variable 
and yet so similar that one might suppose all the so-called 
?j)f*cies to be mere vavietie.?. Did the oyster originate aeparatdy 
on I he two sides of the Atlantic, or did it cross over so promptly 
that its appearance seems to he ulentical on the two sides? Are 
all the oyster^ of a common arcestry, or did the causes, what¬ 
ever they were, which introduced the oyster in the Carboniferous 
act over again in later periods ? Who can tcIJ ? This is one 
of the cases where cau^sation and development—the two scien¬ 
tific factors which constitute the basis of what is vaguely culled 
evolution—cannot easily l>e isolated. I would recommend to 
thos<‘ biologists who discuss these questions to addict themselves 
to the oyster. This familiar molliisk has successfully pursued 
its course an<l has overcome all its enemies, from the flal-toothed 
selachians of (he Carboniferous, to the oystcr-dredgerii of the 
present day, has varied almost indefinitely, and yet has continued 
to be an oyster, unless indeed it may at certain portions of its 
circer have temporarily assumed the disguise of a Gryplioea or 
an Lxogyra. I'he histoiy of such an animal deserves to be 
traced with care, ami much curious information respecting it 
will be fouml in the report which I have cited, 

Ihit in these resj^cls the oyster is merely an examjde of many 
forms. .Similar considerations apj)ly to all those Pliocene and 
IMeistuccnc mollusks wd\ich are found in the raised sea^botloms 
of Nbu'way and .Scudaml, (ju the t(»p of Mod T'lyfaen in Wales, 
anti at similar great heights on the hills of America, many of 
which tan be traced back to caily 'I’crliary limc.s, anil can be 
found to have extende<l thcn^selves all over the seas of the 
noiihern hernisj)here. 'Diey aj)jdy in like manner to the ferns, 
the conifers, and the angiosperms, many of which wc can now 
follow without even specific change to the ICoccne and Creta- 
ccou'.. They all show that the forms of living things are more 
1 stable than the lands and seas in which they live. If we were 
. to adopt some of the modern ideas of evt>lulion, wc might cut 
the (yofiiian knot by stij>po?ing that, as like causes can produce 
like effects, these types of life have originated more than once 
in geological lime, and need ntU be genetically connected With 
each other. Hut while evolufionists repudiate mch an appb'ca- 
tion of their doctrine, however natural and rational, it would 
seem that nature still more .strongly repudiates it, and will not 
allow us to assume more than one origin for one species. Thus 
the great question of geographical distribution remains in all its 
force, and, by still uuolher of our geological paradoxes, moun¬ 
tains becjime ephemeral things in comj^arison with the delicate 
herbage which covers them, and seas are in their present extent 
but of yesterday when Compared with the minute and feeble 
organisms thnt creep on their sands or swim in their waters. 

The question remains, Has the Atlantic achieved its destiny 
and finished its course, or are there other changes in store for it 
in the future ? The earth's crust is now thicker ami stronger 
than ever before, and its great ribs of crushe<l and folded rock 
are more firm and rigid tlian in any previous period. The 
stupendous volcanic phenomena manifested in Mesozoic and 
early Tertiary times along the borders of the Atlantic have 
apparently died out. These facts are in so far guarantees of 
permanence. On the other hand, it is known that int)vemenis 
of elevation along with local depression are in progtess in the 
Arctic regions, and a great weight of new sediment is being 
deposited aloi^ the borders of the Atlantic, especially oh its 
Western si<le, and tltis is npt Iraprobahiy connected with the 
earthquake shocks aqd slight movement; of depression which 
have ocennred in North America, It is possible that thfse 
slow and aeculAr vqmjbmtnin may go on uiriatevruptedly until 


4»0|ii«MMb>e chutes M pr6diioed; but it is ({uite u likely that 
IhW llriiy be ittarattd ot 

ft is po««ibI«,<m the other head, that a&cr the loi^ period of 
Wiieiceftfie whi^ has elapsed there itiay be a new setuSstnent of 
ocean bed^ accompanied with folding of the crusti especially 
on the western side of the Atlantic, ana possibly vrith renewed 
Tolcudc activity on its eastern margin. In either case a long 
Utte relatively to our limited human chronology may intervene 
beCbee the occurrence of any marked change. On the vrhole, 
the experience of thf past would lead us to expect movements 
and eruptive dischaigm in the Pacific rather than in the Atlantic 
aiea. ft is therefore not unlikely that the Atlantic may remain 
undisturbed, unless secondarily and indirectly, until r^ter the 
Pacific area shall have attained to a greater degree of quiescence 
than at present. But this subject is one too much involved in 
uncertainty to warrant us in following it further. 

In the meantime the Atlantic is to us a practically permanent 
ocean, varying only in its tides, its currents, and its winds, 
which science ha» already reduced to definite laws, so that we 
can use if wc cannot regulate them. It is ours to take advan¬ 
tage of this ))rccioub time of q^uictude, and to extend the bless¬ 
ings of science and of our Christian civilisation from shore to 
shore until there shall be no more sea, not in the sense of that 
final drying-up of old Ocean to which some physicists look for¬ 
ward, but in the higher sense of its ceasing to he the emblem 
of unrest and disturbance, and the cause of isolation. 

I must now dose lliis address with a short statement of the 
general objects which I have had in view in directing your at¬ 
tention to the geological development of the Atlantic. We 
cannot, I think, consider the topics to which I have referred 
without perceiving that the history of ocean and continent is an 
example of progressive design, quite os mucli as that of living 
beings. Nor can we fail to see that, while in some important 
directions we have penetrated the great secret of Nature, in 
reference to the general plan and structure of the earth and its 
waters, and the changes through which they have passed, we 
have atill very much to learn, and \>crhaps quite as much to un¬ 
learn, and that the future holds out to us and to our successors 
higher, grander, and clearer conceptions than those to which wc 
have yet attained. 'ITic vastness and the might of Ocean, and the 
manner in which it cherishes the feeWe-l and most fragile beings, 
alike speak to us of Him who holds it in the hollow of His 
hand, and gave to it of old its boundaries and its laws ; but its 
leaching ascends to a higher tone when we consider its origin 
and history, and the manner in which it has been made to build 
up continents and mountain-chains, and at the same time to 
nourish and sustain the teeming life of sea and land. 

SECTION A 

MATUEMATICAL AND PHYSICAL SCIENCE 

Opening Alujress by Pkof. G. H. Darwin, M.A., LL.D., 
E.K.S., F.K.A.S., President of the Section 

.•V MERE catalogue of facts, however well arrat^ed, has never 
led to MW important scientific generalUatIon, For in any sub¬ 
ject the facts arc so numerous and many-sided that they only lead 
us to a conclusion when they are marshalled by the light o/ some 
leading idea. A theory Is, then, a necessity for the advance of 
science, and we may regard it as the branch of a living tree, of 
which facts are the nourishment. In the struggle between com¬ 
peting branches to reach the light some [lerish, and others form 
vigorous limbs. And as in a tree the shape of the young shoot 
can give us but little idea of the ultimate form of the branch, so 
theoncs become largely transformed in the course of their exist¬ 
ence, and afford in their turn the parent stem for others. 

The success of a theory may be measured by the extent to 
which it is capable of assimilating facts, and by the smallness of 
the change wnich it must undergo in the process. Every theory 
which U^sed on a true j^veeption of facts is to some extent 
fertile in affording a nucleus for the aggregation of new observa¬ 
tions. And a theory, apparently abandonetl, has often ultimately 
appeared to contain an element of truth, which receives acknow- 
le^ment by the light of later views. 

It will, I think, be useful to avail myself of the preaent occa¬ 
sion to direct your attention to a certain group of theories whkh 
are still in an undeveloped and somewhat discordant condition, 
but which must form tbe nucleus round which many observatioas 
h ive yet to be collectod before these theories and their desbend- 
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Gnat as have been the advances of geodogydttiiifig 
century, we hs;ve nOineGisto knowledge of 4 »a« bf 
units. The scale of time on which we moit att^poae,MO|M(h^ 
history to be drawn is important not only for eeoiiyyltiitiirii^ 
it has an intimate relation with some of the pKwmmpt <|bem 
of biology, physios, and cosmogony. 

We can hardly hope to obtiuii an accurate nveasw of tkbk 
from pure gcologv, for the extent to which the events cbrcmteled 
in strata were contemporaneous is not written in the strata them¬ 
selves and there are long intervals of time of whlOh no record 
has been preserved. 

An important step has been taken by Alfred TylOr, CroB, and 
others, towards the determination of the rate oi lU^on of geo¬ 
logical agents (Geikie, ** Text-book of Geology,” p. 44a). 
From estimates of the amount of sediment carried down by 
rivers, it appears that it takes from 1000 todooo years to remove 
one foot of rock from the general surface of a river basin. 

From a consideration of the denuding power of rivers, and a 
measurement of the thickness of stratified rock, Phillips has made 
an estimate of the (period of time Comprised in geological history, 
and finds that, from stratigraphical evidence ^Oae, we may re¬ 
gard the antiquity of life on the earth as being possibly between 
38 and 96 millions of years (“ Life on the Earth,” Rede Lecture, 
i860, p. 119). 

Now while we should perhaps be wrong to pay much attention to 
these figures, yet at least we gain some insijght into the order of 
magnitude of the periods with which we have to deal, and we 
may feel confident that a million years is not an infinitesimal 
fraction of the whole of geological time. 

It Is hardly to be hoped, however, that we shall ever attain to 
any very accurate knowledge of the geological time scale from 
this kind of argument. 

But there is another theory which is precise in its estimate, 
and which, if accejHable from other points of view, will furnish 
exactly what is requisite. Mr. CroU claims to prove that great 
changes of climate must be brought about by astronomical events 
of which the dates are known or ascertainable (** Climate and 
Tirne ”). The perturbation of the planets causes a secular vari¬ 
ability in the eccentricity of the earth*s orbit, and we are able 
confidently to compute the eccentricity of many thousands of 
years forward and backward from to-day, ol hough it appears that, 
in the opinion of Newcomb and Adams, no great reliance can 
be placed on the values deduced from the formulae at dates ao 
remote as those of which Mr. CroU speaks. According to Mr. 
Croll, when the eccentricity of the earth's orbit is at its maxi¬ 
mum, that hemisphere which has its winter in aphelion wo^ 
undergo a glacial period. Now, as the date of great eccentricity 
is ascertainable, this would explain the great loe Age and give us 
it} date. 

The theory has met with a cordial acceptance on many sides^ 
probably to a great extent from the charm of the complete answer 
U affords to one of the great riddles of geol<^y. 

Adequate criticism of Mr. Croll's views is a matter of great 
difficulty on account of the diversity of causes which are stud to 
co-operate in the glaciation. In the case of an effect arkiog 
from a number of causes, each of which contributes its share, 
it is obvious that if the amount of each cause and of each effect 
ii largely conjectural the uncertainty of the total result is by no 
means to be measured by the uncertainty of each item, bnt fo 
enormously augmented. Without going far into details it may 
be said that the^e various concurrent causes result in one 
mental proposition with regard to cUmat^ which must be rega)nlla4 
as the keystone of the whole argument. That propoahioD amounts 
to this—that climate is unstable. 

Mr. CroU holds that the various causes of change of cUmab 
operate inter u in such a way as to augment their several effi-f 
ciencies. Thus the trade-winds ate driven by the ^fferenen of 
temperature between the frigid and torrid eones, and If fiomiha 
astronomical cause tbe uorthera bemisphei^ .becomes toblef ike 
trade- winds on that hemisphere encroacn onthoseolIhe otbat*. ahd 
the part of the worm oceanic current which formerly ffoMeaktio 
the cold north zone, will be diverted into thesouthern 
Thus the cold of the northent hemisphere It augm^tKl, 
in its turn displaces the trade-winds further, and this egfdh hpik 
on the ocean currents, and so on j and this is neither monrnoe 
less than instaMlUy. ' . . 
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In oihtttierso complex as the weather, it is at least possible 
there should be bat&bUity when the cause of disturbance U 
astnmoihicaV whilst there is stabilitv in an ordinary sense. If 
ithly l 9 *0. it might be estplained by the necessity for a prolonged 
aUendion in the direction of prevailing winds m order to affect 
oceamc currents (Zoppritr, PhiL Mag, 1878). 

Howevcf this may be, so remarkable a doctrine as the insta¬ 
bility of climate must certainly be regarded with great suspicion, 
and we should require abundwt proof before accepting it. Now 
there is one result of Mr. Croll's theory which should afford 
alaiiost a crucial test of its accepiabiiity. In consequence of the 
precession of the equinoxes the conditions producing glaciation 
in out hemisphere must be transferred to the other every 10,000 
ears. If there is good geological evidence that this hai» aciualLy 
leen the case, we Aould allow very great weight to the astrono* 
mical theory, notwithstanding the difficulties in its way. Mr. 
CroU has urged that there is such evidence, and this view has 
been recently strongly supported by M. Blytt (Nature, July 8 
and Zji Other geologists do not, however, seem convinced 

of the conclusiveness of the evidence. 

Thus Mr. Wallace {“Island Life”), whilst admitting that 
there was some amelioration of climate from time to time auring 
the last glacial period, cannot agree in the regular alternations of 
cold and warm demanded by Mr. Croll's theory. To meet this 
difficulty he proposes a modification. According to his view, 
large eccentricity in the earth s orbit will only produce glaciation 
U'hen accompanied by favourable geographical conditions. And 
wJ>en extreme glaciation ha-s once been establislied in the hemi* 
sphere which has its winter in aphelion, the glaciation will persist, 
with some diminution of intensity, when precession has brought 
round the Mrihelion 10 the winter. In this case, according to 
Wollace, glaciation will be simultaneous on both hemUpheres. 

Again, ne contends that, if the geographical conditiorn are 
not favourable, astronomical causes alone are not competent to 
produce glaciation. 

There U agreement between the two theories in admitting in- 
stability of climate at first, when glaciation is about to begin 
tinder the influence of great eccentricity of the orbit, but after¬ 
wards Wallace demands great stability of climate. Thus he 
maintains that there is great stability in extreme climates, either 
warm or cold, whU-t there is instability in moderate climates, I 
cannot perceive that we have much reason from physical con¬ 
siderations for accepting these remarkable propositions, and the 
acceptance or rejection of them demands an accurate knowledge 
of the most nicely balanced actions, of which wc have as yet 
tmrely an outline. 

Ocean currents play a most prominent part in these theories, 
bttt at this moment our knowledge of the principal oceanic circu¬ 
lation, and of iu annual variability, is very meagre. In the 
OQume of a few years wc may exi)cct a considerable accession to 
OUT knowledw, when the Meteorological Office shall have com¬ 
pleted a work but just begun—viz. the analysis of ships’ logs for 
some SJ£ty years, for the purpose of laying down in charts the 
oeeank ourrents. 

With regard to the great atmospheric currents even the general 
achemeis not yet known. Nearly thirty years ago Prof. James 
Thomson gave before this Association at Dublin an im]xirlant 
suggestion on this point. As it has been passed over in complete 
sil^oe ever since, the present seems to be a good opportunity of 
redirecting attention to it. 

According to Halley's theory of atmospheric circulation, the 
hoi alt rises at the equator and Hoots north and south in two 
grand itpper currents, and it then acquires a westward motion 
reiativetyto the earth's surface, in consequence of the earth's 
rOtatiocip Also the eoM air at the pole sinks and spreads out 
the earth's surface in a southerly current, at first with a 
teod^ey, becanse the air comes from the higher regions 
tkf the altpoiphere, and afterwards due south, and then easterly, 
wivfifi it is 1# behind by the earth in its rotation. 

, Nnat PrnC Thomson remarks that this theory dls^rees with 

a n in gs fat ae that in our latitudes, the winds, though westerly, 
tendency, instead of the reverse- 
lit the Hiee of ihh discrepancy he maintains that ** the great 



circahitioA alrea^ described does actually occur, bat occurs 
jeot to this modifiMtion, that a thin stratum of air on the surface 
of the earth in the latitudes higher than jo^-^a stratum in which 
the inhabdtantt of those latitudes have their existence, and of 
which the movemeats constitute the observed winds of those 
latitudes—being, by friction and impulses on the surface of the 
earth, retarded with reference to the rapid whirl or vortex*motion 
from west to east of the great mass of air above it, tends to dow 
towards the pole, and actually does so flow to supply the partial 
void in the central parts of that vortex due to the centnftigal 
force of its revolution. Thus it appears that in the temperate 
latitudes there are three currents at different heights —that the 
uppermost moves towards the j>ole, and is part of a grand primary 
circulation between equatorial and polar regions ; that the lower- 
mo:kt moves also towards the pole, hut is only a thin stratum 
forming part of a secondary circulation ; that the middle current 
moves from the pole, and constitutes the return current for both 
the preceding ; and that all these three currents have a prevaUing 
motion from west to cast” (Brit. Assoc. Rtport^ Dublin, z 8 S 7 > 

PP- 38 - 39)* ^ . r 

Such, then, appears to be our present state of ignorance of 
these great terrestrial actions, add any speculations as to the 
jweeise effect of clianges in the annual distribution of the sun's 
heat must be very hazardous until we know more precisely the 
nature of the thing changed. 

When looking at the astronomical theory of geological climate 
as a whole, one cannot but admire the symmetry and beauty of 
the scheme, and nourish a hope that it may be true ; but the 
mental satisfaction derived from our survey must not blind us to 
the doubts and difficulties with which it is surrounded. 

And now let us turn to some other theories bearing on this 
important point of geological time. 

Amongst the ni my transcendent services rendered to science 
by Sir William Thomson, it is not the least that he has turned 
the searching light of the theory of energy on to the science of 
geology. Geologists have thus been taught that the truth must 
He between the cataclysms of the old geologists and the uniformi- 
tariaiiism of forty years ago. It is now generally believed that 
we must look for n greater inten ity of geologic action in the 
remote past, and that the duration of the ijcologic ages, however 
little we may be able mentally to grasp their greatness, must bear 
about the same relation to the numbers which were written down 
in the older treatises on geology, as tlie life of an ordinary man 
does to the age of Methuselah, 

The arguments which Sir William Thomson has adduced in 
limitation of geological time are of three kinds. I shall refer 
first to that which has been called the argument from tidal fric¬ 
tion ; but before stating the argument itself it will be convenient 
to speak of the data on which the numerical results are 

Since water is not frictionless, tidal oscillations mu>st be subject 
to friction, and this is evidenced by the delay of twenty-four to 
thirty-six hours wliich is found to occur between full and change 
of moon and spring-lidc. An inevitable result of this friction 
is that the diurnal rotatim of the earth must be slowly retarded, 
and that we who accept the earth as our timekeeper must accu e 
the moon of a secular acceleration of her motion round the earth, 
which c.'iimot be otherwise explained. It is generally admitted 
by astronomers that there actually is such an unexplained secular 
acceleration of the moon’s mean motion. 

No passage in Thomsm and Tait’s “Natural Philosophy” 
has excited m ire general interest than that in which Adams is 
quoted as showing that, "with a curtain vilue for the ocular 
autlcration, the earth must in a century fall behind a perfect 
chronometer, set and rated at the beginning of the century, 
by twenty-two seconds. Unfortunately this passage In the first 
edition gave an erroneous complexion to Adams'* opinion, and 
being qu )ted witlvout a statement of the premises, has been 
used in popular astronomy as an authority for establishing the 
statement that the earth is antuolly a falie timekeeper t j the 
precise amount specified. 

In the second edition (in the editing of which I took part) 
this passage has been rewritten, and it is shown that Newcomb’s 
estimate of the secular acceleration only gives about one third of 
the retardation of the earth’s rotation, which resulted from 
Adams’s value. The last sentence of the paragraph here runs as 
follows t*^ ** It ia proper to add that Adams lays but little stress 
on the actual numericAl valuer which have been used in this 
coxfiputation, and is of opinion that the amount of tidal retarda¬ 
tion of the earih's rotation is quite uncertain, ” Thus, in the 
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Kij^oa of Qitr lucrcmomcrr a datum MttHlwantiiiig 

for the deteiwmaation oif a limit to geological time, accordiog 
to tl^tumson'a argutncot. 

'' However, subject to this uncertainty, with the 'Vaktes ueed hy 
in his computation, and with the assumption that the rate 
■isf t^al iriotion has remained constant, then a thousand million 
years ago the earth was rot iting twice as fast as ht present. In 
the last edition of the Naiurul Piiilosophy ’’ the argument from 
Uhete data runs ttni^ 

** If the consolidat^yti of tlic earth took place then or earlier, 
the cUipticity of the iipj^cr lay<?i^ (of the earth's mass) must have 
been instead of about as it is at present. It must 
necessarily retnaio uncertain whether the earth would from time 
to time adjust itself completely to a hgurc of equilibrium adapted 
to the rotation. But it is clear that a want of complete adjust¬ 
ment would leave traces in a preponderance of land in equatorial 
regions. The existence of large continents and the great effec¬ 
tive rigidity of ihe earth’s mass render it improbable that the 
adjustment, if any, to the appropriate figure of equilibrium would 
be complete. T'he fact, then, that flieconiincnts are arranged along 
meridians, rather than in an equatorial belt, affords some degree 
of proof that the constilidatidn of the earth took place at a time 
when the diurmil rotation differed but little from its present value 
-It is proliabic, therefore, that the date of consoliaation k con¬ 
siderably more recent than a thousand million years ago.*' 

I trust It may not he presumptuous in me to criticise the views 
of my great master, at whose intuitive perception of truth in 
physical questions I have often marvelled, but this passage does 
not even yet seem to me to allow a sufficiently large mai^in of 
uncertainty. 

It will be observed that the argument reposes on our certainty 
that the earth possesses rigidity of such a kind as to prevent its 
accommodation to the figure and arrangement of density appro¬ 
priate to its rotation. In an interesting discussion on subaerial 
denudation Croll has concluded that nearly one mile may have 
been worn off the equator during the past l a,000,000 years, if 
the rat? of denudation all along the equator be equal to that of 
the basin of the Ganges (“ Climate and Time,” 1885, [». 336). 
Now, »incc the equatorial ])Totiibcrancc of the earth when the 
ellipiicity is i"* fourteen miles greater than when it is it 
follows that 170,000,000 years would suffice to wear down the 
surface to the equilibrium figure. Now let these numl>ers be 
halved or largely reduced, and the conclusion remains that denu¬ 
dation would suffice to obliterate external evidence of some early 
excess of cilipticity. 

If such external evidence l>c gone,’ we must rely on the in- 
oompudbiHiy uf the known value of the precessional constant 
with on ellipticity of internal strata of equal density greater than 
that appropriate to the actual ellipticity of the surface. Might 
there not be a considerable excess of internal ellipticity without 
our Iwriiig c >gnUant of the fact astronomically ? 

And, further, have we any right to feci so confident of the 
internal structure of the earth as to be able to allege that the 
earth would not through its wliolc mass adjust itself almost 
completely to the erimhnrimn figure ? 

Tresca has sliown in his admirable memoirs on the flow of 
solids that when the * tresses rise above a certain value the solid 
becomes plastic, and is brought into what he calls the state of 
fluidity. I do not know, however, timt he determined at what 
stage the flow ceases when the stresses are gradually diminished. 
It seems probable, at least, that flow will continue with smaller 
stresses than were initially necessary to start it. But if this is 
so, then, when the earth has come to depart both internally and 
externally from the equilibrium condition, a flow of solid will set 
in, and will ermtinue until a near approach to the equilibrium 
ooodilion is attained. 

When we <;onsider the abuidant geological evidence of the 
plasticity of rock, and of the repeated elevation and subsidence 
of large areas on the earth’s surface, this view appears tome more 
probable than Sir William Thomson’s. 

On the whole, then, I can neither feel the cogency of the 
ntgument from tidal friction itself, nor, accepting it, can I 
place any reliance on the limits which it assigns to geological 
history. 

* I find by « rough calculation that of the land in the northern 

helni^phere are in the equatorial half of diai iHsmiKphere, vU. between o'* oad 
jb* N. *at.: and that ifjfths of the land in the southern HemUpliere ore in the 
equator I ai half of that hemioahere, vl*. between o* ami 30'^' S. Ut. ITtos for 
^htt whole earth, IHtbeofaU the land lie in the equatorial half of itentrfofe, be¬ 
tween 30* N- and 8- lat. fn this computation the Moditemlneahi 
'and Black 8eae are treated as laud. ^ ' 
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■ ^ from the idoukr' dooUng of vtho'eprth, ^ 1/ ^ iJ,,,' 

We hiK>win voand lQi6r«a#e!bi|^^ 

or temperatare ,padidnu In and Hift 

tSvity of rock. These dAU dnable to eonigpnie 
the surface must have had the tempei^nre of 
and when it must have been too hot for vegetable ana^anil^l 
life. 

Sir William Thomson, in 

piihli£he<l inThoiUKun and Taft’s *^aturafPhifilW>phy/’Appee 4 ^ 
D), concludes from thi.s argument that '^for the last 
years the rate of increase of temperature uodetgcMmd Ibts 
gradually diminished from about i^iihlo about ^^hof a dame 
Kaluenhcit per foot. . . . h not this, on the whMe^ in Jbarmony 
with geological evidence, rightly interpreted ? 1^0'not the 
masses t)f basalt, the general appeai ances of mbutittiimraqgffb 
the violent distortions and fractures of strata, 
of metufmrphic adwn (which must have taken place at depbJwof 
not many miles, if so much), nil agree in demonstrating the 
rate of increase of temperature downwards must have been much 
more rapid, and in rendering it probable that volcanic energy* 
earthquake shocks, and every kind of socalled plutonic ^tlon, 
have been, on the whole, more abundantly and violently 
operative in geological antiquity than in the present age?'* 

Now, while I entirely agree with the general ooncUMion of Sir 
William 'fhomson, it is not unimportant to inilicate n possible 
fl.LW in the argil men i. This flaw will only be acknowledged ns 
pot.siblo by those who agree with the previous critiotsm on the 
argument from tidal friction. 

The present argument as to the date of the cpnxoHdntion of 
the earth reposes on the hypothesis that the earth is simply a 
cooling globe, and there are reasons why thU may not be the 
case. The solidification of the earth probably began fixma the 
middle and spread to the surface. Now is it not possible, if not 
probable, that, after a firm crust had been fonned, the upper 
portion still retained ftoine degree of viscosity ? If the Ulterior 
[>e vifii.CHis, some lidal oscillaiions must take place in it, ami, 
these licing subject to friction, heat must be generated in the 
viscous portion ; moreover the diurnal rotation of the earth must 
be retariled. Some years ago, in a paper oil the tides of a spheroid, 
viscous throughout the whole mass {PhV, 7 V««f.,part ii. 1879), I 
estimated the amount and distribution of the heat generated 
whilst the planet’s rotation is being retarded and the satellite's 
distance is being increased. It then appeared that on that hypo¬ 
thesis the distribution of the heat must lie such that it wojldonly 
be possible to attribute a very small part of the observed tem¬ 
perature gradient to such a cause. Now, with a more probable 
internal constitutim for the earth in early times, the result 
might be very different, .Suppose, in fact,* that it is only tho»e 
strata which are within some hundreds of miles of the s^facc 
which arc viscous, whilst the central portion is rigid. Then, 
when tidal friction does its Work the same amount of hftat is 
generated as on the hypothesis of the viscosity of the whole planet, 
but inste.ul of being distributed throughout the vrlmle matS| and 
principally towards the middle, it is now to be found in the more 
superficial layerh. 

In ray i>aper it k shown that with Thomson’s data for the con¬ 
ductivity of rock and the temperature gradient, the aiuru^ loss 
of heat by the earth is 1/260,000,000 part of the earth's kinetic 
energy of rotation. 

Also, if by tidal friction the day is reduced from hours to 

hours, and the moon’s distance augmented from n<i to n 
earth’s rorlii, the energy which has been converted into heat in 
the process is 

- i -- 8 84 ^ i - times the eartVs klhctic Onergy 
of rotation. 

From these data it results that the heat generated in the 
lengthening of the day from twenty-threedo twertty^fwir hOtt^k 
etjual to the amount of heat lost by the earth, -at'its ptiWettt Me 
ot loss, in 23,000,000 years* 

Now if this amount of heat, or any oemdblt fraedon #11^ 
actually generated within a feW hundred miles Of Hhft 'eilirtlh*i 
surface, temperature gradient in the eOrth mwist^bh 
due to it, instead of to the primitive heal of the mhw* 1 

Such an hypothesis precludes the ftssOmptidh thht la 

simply a eooHng maw, and wotrfd greatly prtdongihe potf^ble 
extension of geolti^cKd Hme. It must be 
is not accejptahte tmlew ^ kclmit that the 
to the equilibrium adapted to its - 
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^ p^mpvmtwtt miiy bei soc^awW fklltufeious. Mcmt 
^kf»m thttt th^lofww stratum 
' imUnis aNmpied' by mator «t a«ftr th« fmziftg temf>era* 
tempvrature of the eatth^s suiifaco, 
bbfik^EKtb#^ bm nmde, must be at least 50^ higher. 
Jt^ Aaft ’ ttmit seem impoSGtbU that the mean temperatwe 
gwiost for the whole earth should dilTer sensibly from the moan 
^ ibe borings already made. 

' feeegoiiw lontftrks have not been made with a view of 
s^wbig $it William ThonMon’a aigoment from the cooling of 
t0> be errontouE^ but rather to maintain the scientihe 
ij wrt to e <4 4 s^nikig liodbf of uncertainty at the very least an 
Widt. aa thoac given by him. Prof. 'I’ait (*‘ Recent Advancen in 
l^yslcal Science^” *^5) cuts the limit down to 10^000,000 
ya^ ; ha may be right, but the uncertainties of the case are 
tw gr^' to justify us in accepting such a narrowing of the 
caaoiufaoa. 

Tbe third line of argument by which a superior limit is sought 
for the age of the solar system appears by far the strongest. This 
argument depends on the amount of radiant energy which can 
hove been given out by the sun. 

The aiuovmt of work done in the concentration of the sun 
from a condition of infinite dispersion may he computed with 
aopfe aoenraev, and we have at least a rough itlca of the rate of 
the ijun's radiation. From these data Sir William Thomson 
concludea (Thom.son and Tail, “ Natural Philosophy,'’ApiJen* 
dix E) i — 

** It Eeema, therefore, on the whole most probable that the aun 
has not illuminated the earth for 100,000,000 years, and almost 
certain thai he has not done so fur 500,000,000 years. As for the 
futunt, we may say, with equal certainty, that inhabitants oi the 
earth cannot continue to enjoy the light and heal essential to 
their life for many million years longer unless ?»ources now 
unknown to us are prepared in the great storehouse of 
creation.’' 

This result is based on llie value assigned by Pouillct and 
Rerschel to the sun's rncUation. Langley has recently made a 
fresh determination, which exceeds PouTUet's in the |jropi>rtionof 
eight to five.' With Langley’s value Thomson’s estimate of time 
would have to be reduced by the factor five-eighths. 

It has been suggested by CroU that the primitive solar nebula 
may have be<m h it. 'Ihis heat must have arisen from the cob 
lisioti of two or more masses i if their relative velocity before 
coUiaion was that due simply to their mutual attraction, the heat 
»o gooeiuted is alraady counted in the he*t generated by the 
cofne^tration of the sun from a state of infinite dispersion. But 
if therclmive velocity existed otherwise than from their mutual 
attraction, then the total heal in the sun might exceed that due 
si*pply to concentration. Sir William Thomson considers the 
bypotboida very imorolwible, l‘ho term imprjfiability seems, 
hawover» almost to lose its meaning in these speculations, and at 
w« kouw by the s|>ectroscope that actual nebuhe do consist 
of iocandewoent gasea. 

In considering these three arguments 1 have adduced some 
reasons awinsA the V4lldity of the first argument, and have en- 
doavonrod to $how that there are elements of uncertainty sur¬ 
rounding the other two ; nevertheless they undoubtedly constitute 
a contnbttUon of the first importance to physical geology. 
WWUt then we may protest against the precision with which Prof. 
Tab tfiebks to deduce results trom them, we are fully justified in 
following Sir William Thomson, who says that the existing 
state of, things on the earth, life on the earth, all geological 
history showing continuity of life, must be limited wit|iin some 
fUch p^iod of past time aa 100,000,000 years." 

If 1 have oarriccl you with me in this survey of theoiies bcar- 
ing, onjMlOgical time, you wUI ogree that something has been 
to oqr knowledge of the past, but that much more 
reiMtis still to be determined. 

AHUKwb SbeouIoUoQ? as to the future course of science are 
h«IU|fy aTuitle avail, yet it seems asiikdy that meteorology and 
genlogF W^, pass the Word of command to cosmical physics as 
theooftvnrsa 

psetont am knowlectee of a definite limit to geological 
time ]tUMt pfttG^ion tMt we should do wrong to oummarily 
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w#ai( 0 n of'tHs sun i'jB >4 Ki« caOeueltt. Thotnwn ghres as Pouillbl 
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mjecfc oay tlMOnina which affmt to demand longer periods of 
tamo than, thoio which now appear allowable. 

]» each Witoh of science bypotheeis fbims the notdeus for the 
aggnegatton e^ obsarewtitm, and'as kmg as facts me assimilated 
sttd co'ordiaatod we ought to follow our theory. Thus even if 
there be some inooosistefldes with a netghbouping scietioe we 
may be justified in stiB holding to a theory, in the hope that 
further knowledge may enable us to remove the difficulHes* 
There is no criterion as to what <legrec of inooosUtency sbould 
compel us to give up a theory, and it should' be borne in mind 
that many views have been utterly condemned^ when later know¬ 
ledge has only shown us that we were in them only seeing the 
truth from another side. 


SECTION B 

CHEMICAL SCIENCE 

Oi’ENiNG Adpaess hy Wiluam Ckqokes, F.ILS., V.P.C.S., 
President of the Section 

A glance over the Presidential addresses delivered before 
this Section on former occasions will show tliat the occupfers of 
this chair have ranged over a fairly wide field. Some of my 
predecessors have given a general survey of the progress of 
chemical science during the jjast year; some, taking up a tech¬ 
nological asjjoct of the subject, have discussed the bearings of 
chenfistry upon our national industries ; others, again, have 
passed in review the various institutions in this country for teach¬ 
ing chemistry; and in yet other cases the speaker has had the 
opportunity of bringing l^fore the scientific world, for the 
first time, an account of some important original researches. 

On this occasion J venture to ask your attention to a few 
though s on the very foundations of chemistry as a science—on 
the nature and the probable, or at least possible, origin of the 
so'called elements. If the views to which 1 have been led may 
at first glance appear heretical, 1 must remind you that in some 
respects they are shared more or less, us I shall subsequently 
show, by not a few of the most eminent authorities, and notably 
by one of ray predecessors in this chair, Dr. J. H. Gladstone, 
F.K.S,,to who^e brilhaut address, delivered in 1883, I must beg 
to refer you. 

Should it not sometimes strike us, chemists of the present day, 
that after all we arc in a position unpleasantly akin to that of our 
forerunners, the alchemists of the Middle Ages ? These necro¬ 
mancers of a time long past did not, indeed, draw so sharp a 
line as do we l>eiwecn bodies simple and compound ; yet their 
life-task was devoted to the formation of new combinations, and 
to the attempt to LransiniUc bodies which wc commonly consider 
as simple and ultimate—thiu is, the metals. Jn the department 
of synthesis they achieved very considerable successes; in 
the transmutation of metah their failure is a matter of 
history. 

But what arc wc of this so-called ninetoenth century doing in 
our laboratories and our libraries? Too many of us are content 
to acquire simply what others have already observed and dis¬ 
covered; with an eye directed mainly to medals* certificates, 
diplomas, and other honours recognised as the fruits of pass¬ 
ing." Others arc seeking to turn the determined facts of 
chemistry to useful ^nirposcs ; whilst a third class, sometimes 
not easily distinguish eil from the second, are daily educing novel 
organic compounds, or are racking their ingenuity to pre}>are 
artificially some product which Nature has hitherto furnished us 
through the instrumentaliiy of plants and animals. ITie prac¬ 
tical importance of such investigations, and their bearirw on the 
industrial arts and on the purposes and needs of daily life, have 
been signally manifested during the last half-century. 

Still a fourth class of inquirers working at the very confines 
of our knowledge find themselves, occasionally at least, face to 
face with a barrier which has hitherto proved impassable* but 
which must be overlhrjwn, surmounted, or turned, if chemical 
science is ever to develop into a definite, an organised, unity. 
This barrier it nothing less than the chemical olemenu commonly 
so called, the bodies as yet uudecomtiosed into anything simpler 
than themselves. There they extend before us, as stretched the 
wide Atlantic before the gase of Columbus, mocking, taunting, 
and murmuring strange riddles which no man yet has been able 
to solve. 

The first riddle* then, which wc encounter in chemhtiy is> 
** 'What are the eteihentE? ” Of the attempts hitherto made to 





or csKi^tin an eicnumt, none safisfy the demand! of tihe ' 
human intellect* The text^bwks tell ua that an element l< ^ a i 
body which has not been decomposed ; that it is ** a somethine 
to which we can add, but from which we can take away nothii^, ’ 
OTi *^'a bo^ which increases in weight with every chemical | 
Such definitions are doubly unsatisfactory : they are 
provtstooal, and may cease to-morrow to be applicable m any 
riven case. They take their stand, not on any attribute of the 
mings to be dehnedi but on the limitations of human power ; 
th^ are confessions d( intellectual impotence. 

Just as to Columbus long philosophic meditation led him to the 
fixed belief of the existence of a yet untrodden world be)rond that 
waste of Atlantic waters, so to our most keen-eyed chemists, phy¬ 
sicists, and philosophers a variety of phenomena suggest the con¬ 
viction that the elements of ordinary assumption are not the ultimate 
boundary in this direction of the knowledge which man may 
hope to attain. Well do 1 remember, soon after I had obtained 
evidence of the distinct nature of thallium, that Faraday said to 
me—“ To discover a new element is a very fine thing, but if you 
could decompose an element and tell us what it is made of— 
that would be a discovery indeed worth making.’^ And this was 
no new speculation of Faraday’s, for in one of his early lectures 
he remarked —** At present we b^in to feel impatient, and to 
wish for a new state of chemical elements. For a time the 
desire was to add to the metals, now we wish to dimmish their 
number. ... To decompose the metals, then, to re-form them, 
to change them from one to another, and to realise the once 
absurd notion of transmutation, are the problems now given to 
the chemist for solution.” 

Mr. Herbert Spencer, in his hypothesis of the constitution of 
matter, says : '* All material substances arc divisible into so-called 
elementary substances composed of molecular particles of the 
same nature as themselves; but these molecular particles are 
complicated structures consisting of congregations of truly ele¬ 
mentary atoms, identical in nature and differing only in position, 
arrangement, motion, &c., and the molecules or chemical atoms 
are pit>duced from the true or physical atoms by processes of 
evolution under conditions which chemistry has not yet been 
able to reproduce. ” 

Mr. Norman Lockyer has shown, I think on good evidence, 
that in the heavenly bodies of the highest temperature a large 
number of our reputed elements are dissociated, or, as it would 
perhaps be better to say, have never been formed, Mr. Lockyer 
holds that "the temperature of the sun and the electric arc is 
high enough to dissociate some of the so-callcd chemical ele¬ 
ments, and give us a glimpse of the spectra of their bases” ; and 
he likewise says that “ a terrestrial element is an exceedingly 
complicated thing that is broken up into simpler things at the 
temperature of the sun, and some of these things exist in some 
sun-spots, while other constituents exist in others.” 

The late Sir Benjamin Broclie, in a lecture on Ideal 
Chemistry” delivered before the Chemical Society in 1867, goes 
even further than this. He says Wc may conceive that, in 
remote time or in remote space, there did exist formerly, or 
possibly do exist now, certain simpler forms of matter than we 
find on the surface of our globe—o, x» and so on. . . . 
We may consider that in remote ages the temperature of matter 
was much higher than it is now, and that these other things 
existed then in the state of perfect gases—separate existences— 
UDCombincd. . . .We may then conceive that the temperature 
began to fall, and these things to combine with one another and to 
enter into new forms of existence, appropriate to the circum¬ 
stances in which they were placed . . . We may further con¬ 
sider that, as the temperature went on falling, certain forms of 
matter became more permanent and more stable, to the exclusion 
of other forms. . . .We may conceive of this process of the 
lowering of the temperature going on, so that these substances, 
when once formed, could never l^e decomposed—in fact, that the 
resolution of these bodies into their comjwnent elements could 
never occur again. You would then have something of our 
present system of things. . . . 

“Now this is not purely an imagination, for when we look 
upon the surface of our globe we have actual evidence of similar 
changes in Nature. . . . When we look at some of the facts 
which have been revealed to us by the extraordinary analyses 
which have been made of the matter of distant worlds and 
nebulae, by means of the spectroscope, it does not seem incredi¬ 
ble to me that there may even be evidence, some day, of the 
independent existence of such things as x and v.” 

In his Burnett Lectures “ On Light as a Means of Investiga¬ 


tion,'^ I'tof. Stolem, sperief^^ Aline hi #pe^iNim 
nebnlse, «ays may pbestbliy 

more elementary than way we know on earths np 

a impfobability in each a suppoaitton so freat ns to leM 
at once to r^ect It. Cheiptst! have long speonhiM oh ifatt sqn 
called elements, or many Of them, bring vkry Atabte 

compounds of elements of a higher order, otr oveh perhaps of a 
siimle kind of matter.” 

In 1868 Graham wrote of Sir W. Thomson's vorteg-rihg 
theory as enlivening “ matter Into an tndlyldual existence and 
constituting it a distinct substance or element" 

From these passages, which might easUy be multipHed, it 
plainly appears that the notion—not necessarily of the deeom^ 
posability, but at any rate of the coumlexlty, of our atipposed 
elements—U, so to speak, in the air of science, waiting to take 
a further and more definite development. It U important to keep 
before men’s minds the idea of the genesis of the riements ; this 

f fives some form to our conceptions, and accustoms the mihd to 
ook for some physical production of atoms. It is stilt more im¬ 
portant, too, to keep in view the great probability that there 
exist in Nature laboratories where atoms are formed, and labora¬ 
tories where atloms cease to be. We ore on the track and are 
not daunted, and fain would we enter the mysterious region 
which ignorance tickets “ Unknown.” It is for ns to strive to 
unravel the secret composition even of the so-Called elements— 
to undauntedly persevere—and “ still bear up right onward.” 

If we adopt the easy-going assumption that the elements, 
whether self-existent or created, are absolutely and primordially 
distinct; that they existed as we now find them ^rlor to the 
origin of stars and their attendant planets, constituting, in fact, 
the primal “fire-mist,” we arc little, if any, the wiser. 
We look at their number and at their distinctive properties, 
and we ask, Are all these points accidental or determinate ? 
In other words, might there as well have been only 7, 
or 703, or 7000 absolutely distinct elements as the 70 (in 
round numbers) which we now commonly recognise? The 
number of the elements doe.< not, indeed, commend itself to our 
reason from any a priori or extraneous considerations. Might 
their properties have conceivably differed from those which we 
actually observe ? Are they formed by a “ fortuitous concatena¬ 
tion,” or do they constitute together a definite whole, in which 
each has its proper pert to play, and from which none could bo 
extruded without leaving a recognisable deficiency ? 

If their peculiarities were accidental, it would scarcely be 
possible for the elements to display those mutual relations which 
we find brought into such prominent light and order irt the 
periodic classification of Newlands, MendeMefiT, and Mever. 
Has not the relation between the atomic weights of the three 
halogens, chlorine, bromine, and iodine, and their serially valu¬ 
ing properties, physical and chemical, been worn nearly thread^ 
bare ? And the same with the calcium and the sulphur groups ? 
Surely the probability of such relations existing among some 
seventy bodies which had come into fortuitous existence would 
prove to be vanishingly small I 

We ask whether these elements may not have been evolved 
from some few antecedent forms of matter—or possibly from only 
one such—just as it is now held that all the innumerable varia¬ 
tions of plants and animals have been developed from fewer 
and earlier forms of organic life ? As Dr. Gladstone well puts 
it, they “have been built up from one another, according to 
some general plan.” This building up, or evolution, is above 
all things not fortuitous : the variation and development which 
we recognise in the universe run along certain fixed lines Which 
have been preconceived and foreordained. To the careless add 
hasty eye, design and evolution seem antagonistic } the more 
careful inquirer sees that evolution, steadUy proceedit^ along ah 
ascending scale of cxcelience, is the strongest argument in frivour 
of a preconceived plan. 

The array of the elements cannot fail to remind us of the 
general aspect of the organic world. In both cases we Seo 
certain groups well filled up, even crowd^ with forms having 
among themselves but Bttle specific difference. On the othrir 
hand, in l>Qth, other forms stand widely isolated* Both dMay 
species that am common and species that are rare | both Savn 
groups widely dUtributed-^it might be said cosm<>polf%afl, ai^ 
other groups of very o^ctttence. AmOhg anli^hi I 

may mention > as instances the MonotremAin AUstiAUa 
New Guinea, and among the elements them^iklS of thesn^iiri , 
rare earths, ; 
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in llie dUtrlbution Otf or^ftlc fprc^i are 
tmwy ooam^^ blok^ical experts to rank xndng the 


oettsm Uok^ical experts to ram xndng the 
evideec^ iti fisvoar of the origin of species oy a 
pi:oO!C^,,5)ijf^^^e seems natural, in this case as in the 

Oth^ ’^irle^ elements hot as primordial but as the 

graih^ en^pn^ of e process of development, possibly even of a 
for exishst^/^ Bodies not in harm:>ny with the 
present ^erat conditions have disappeared or perhaps have 
nev^, ^ddsted* Others^the asterotefs among the elements— 
hs^ ernne into beh^ survived, but only op a limited 

scale ; whilst a thim class are abundant because surrounding 
^eonditians have been favourable to their formation and pre¬ 
servation., 

The analogy here suggested between elements and organ¬ 
isms ii, indeed, not the closest, and must not be pushed too 
far. ^rom the nature of the case there cannot occur in the 
elements a dUSerence corresponding to the difference between 
living and fossil organic forms. The "great stone bookcan 
tell us nothing of extinct elements. Nor would 1 for a moment 
suggest that any one of our present elements, however rare, is 
like a rare animal or plant in process of extinction ; that any new 
-element is in the course of formation, or that the properties of ex¬ 
isting elements are gradually undergoing modi6cation. All such 
changes must have been confined to that period so remote an 
not to be grasped by the imagination, when our earth, or rather 
the matter of which it consists, was tn n state very different from 
its present condition. ITie epoch of elemental development is 
decidedly over, and X may observe that in the opinion of not a 
few biologists the epoch of’fergnnic development is verging upon 
its close. 

Making, however, every allowance for these distinctions, if 
-evolution be a cosmic law, manifest in heavenly bodies, in 
organic individuals, and in organic species, we shall in all 
probability recognise it, though under especial aspects, in 
those elements of which stars and organisms arc in the last 
resort composed. 

Is there then, in the first place, any direct evidence of the 
transmutation of any supposed "element’' of our existing list 
into another, or of its resolution into anything simpler? 

To thU question I am obliged to reply in the negative. 

I doubt whether any chernist here present could suggest a 
process which would hold out a reasonable prospect of dissociat¬ 
ing any of our accepted simple bodies. The highest tempera¬ 
tures and the most powerful electric currents at our disposal 
have been tried, and tried in vain. At one time there seemed a 
^ssibility at least that the interesting researches of Prof. Victor 
Meyer might show the two higher members of the halogen 
group, bromine and iodine, aa entering upon the paih of dis- 
sociimon. These hopes have not been fulfilled. It may be 
said, in the general opinion of the most eminent and judicious j 
chemists, that none of the phenomena thus elicited prove that i 
even im wproach has been made to the object in view. | 

Even « we leave our artificial laboratories and seek an escape 
from the difficulty by observing the processes of the great 
laboratories of Nature, we feel no sufficiently firm ground. 

We find ourselves thus driven to indirect evidence —to that 
which we may glean from the mutual relations of the elementary 
bodies^ Such evidence of great value is by no means lacking, 
and to this 1 now beg to direct attentton. First, we may 
consider the conclusion arrived at by Herschel, and pursued by 
Clerk-Maxwell, that atoms bear the impress of manufactured 
articles Let us look a little more closely at this view. A 
manu^ctured article may well be supposed to involve a manu- 
factuiw* But it does something more: it implies certainly a raw 
maletialj and probably, thoi^ not certainly, the existence of 
by-prodheUj r^dues, poraleipomena. What or where is here 
the mw material ? Can we detect any form of matter which 
bears to the chemical elements a relation like that of a raw 
matedul to the finished product, like that, say, of coal-tar to 
xUiaiin? Or can we recognise any elementary bodies which 
seemlSkewtUltc or Or are all the elements, according 

to the Mmmon view, co-equals? To these questions no direct 
answwf Is M y«it 

An^ ihtit leads ttJ up to an hypothesis which, if capable of full 
demnnsMlbm wonid that the accepted elernents are 


An^ ihtit leads UJ up to an hypothesis which, if capi 
demnns^lon^ wonid ns that the accepted ele 
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hydrogen. Eveij one is aware that the recent more accurate 
determinations of the atomic weights of different elements do 
not by any means hthm them into close harmony with the value-i 
which Prout’s law would requite. Still, in no smaU number of 
cases the actual atomic weights approach so closely to those 
which the hypothesis demands, that we can scaieely regard the 
coincidence as accidental Accordingly, not a few chemists of 
admitted eminence consider that we have here an expression of 
the truth, masked by some residual or collateral phenomena 
which we have not yet succeeded in eliminating. 

The original calculations on which the most accurate numbers 
for the atomic weights are founded, have recently been re¬ 
calculated by Mr. F. W. Clarke, In his concluding remarks, 
speaking of Prom’s law, Mr. Clarke says that "none of the 
seeming exceptions are inexplicable. In short, admitting half- 
multiples as legitimate, it is more probable that the few ap¬ 
parent exceptions are due to undetected constant errors th.m 
that the great number of close agreements should be merely 
accidental. I began this re-calculation of the atomic weights 
with a strong prejudice against Prout’s hypothesis, but the &ts 
as they came before me have forced me to give U a very respect¬ 
ful consideration," 

But if the evidence in favour of Prout’s hypothesis in its 
original gtiise is deemed insufficient, may not Mr. Clarke’s sug¬ 
gestion of half-multiples place it upon an entirely new b.asis ? 
Suppose that the unit of the scale, the body whose atomic weight 
if multiplied by a series of whole numbers gives the atomic 
weights of the remaining elements, is not hydrogen, but ^ome 
element of still lower atomic weight ? We arc here at once 
reminded of helium—an element purely hypothetical as far as 
our earth is concerned, but supposed by many authorities, on the 
faith of spectroscopic observations, to exist in the sun and in other 
stellar bodies, ^lost solar eruptions present merely the charac¬ 
teristic lines of hydrogen, C, F, and M, and along with them 
one particular line which at first was classed in the sodium 
group, but which is a little more refrangible, and is designated 
by the symbol According to Mr. Norman Lockycr and the 
late Father Sccchi, this ray undergoes modifications not compar¬ 
able to those affecting other rays of the chromosphere. In the 
corresponding region of the spectrum no dark ray hns been 
observed. That the accompanying lines, C, F, and H, pertain 
to hydrogen is evident; and as Dg has never been obtained in 
any other spectrum it is supposed to belong to a )>ody foreign to 
our earth, though existing in abundance in the chromosphere 
of the sun. 'i'o this hypothetical bcKly the name helium is 
assigned. 

In an able memoir on this subject read before the Academy of 
Brussels, the AbW K. Spec shows that, if helium exists, it 
enjoys two very remarkable properties. Its spectrum consists of 
a single ray, and its vapour possesses no absorbent power. 7 'he 
simple single ray, though I telieve unexampled, is by no means 
an impossible phenomenon, and indicates a remarkable simplicity 
of molecular constitution. I'he non-absorbent property of its 
vapour seems to be a serious objection to a general physical law. 
Prof. Tyndall has demonstrated that the absorptive power in¬ 
creases with the complexity of molecular structure, and hence he 
draws the conclusion that the simpler the molecule the feebler 
the absorption. This conclusion the Abtxi Spec rega'tls as 
perfectly legitimate j but it neither explains nor even necessitate-, 
the absence of aU absorptive power. 

Granting that helium exists, all analogy points to its atomic 
weight being below that of hydrogen. Here, then, we may have 
the very element with atomic weight half that of hydrogen, re¬ 
quired by Mr. Clarke as the basis of Prout’s law. 

But n more important piece of evidence for the compound 
nature of the chemical elements hiw yet to be considered. Many 
chemists must have been struck with certain peculiarities in the 
occurrence of the elements in the earth’s crust; it is a state 
remark that we do not find them evenly distributed throughout 
the globe. Nor arc they associated in accordance with their 
specific gravities; the lighter elements placed on or near the 
surface, and the heavier ones following serially deeper and 
deeper. Neither can we trace any distinct relation between local 
climate and mineral distribution. And by no means can we say 
that elements are always or chiefly associated in Nature in the 
order of fheir so-called chemical affinities ; those which have a 
strong tendency to form with each other definite chemical com¬ 
binations being found together, whilst those which have little or 
no such tendency exist apart, We certainly find calcium as 


Atid sodktai u ^Uoride, silver jAad lcftd »$ 

a ude^; but why do wt find jpertabi ^ups nf olmacQts vldi 
aifinit^or eanh ntbnr yet existing In juxta]»()aitk>n <at e 9 is« 
nsb^tire r ll>e members of some of these groups are flsr from 
pktlttiul, not generally or widely difiusedi nna cert^ly they are 
not na«y to separate. 

As instances of such Rouping we may mention 

(l) Nickel and cobaJt, of which it may be said that had their 
compounds been colourless, they would have been long regarded 
ns identical, artti possibly even yet would not have been 
separated. 

(2) Tile two groups of platinum metals. 

(3) The so called *‘rare earths," occurring in gadolinitc, 
samarskite, &x., and evidently becoming more numerous the 
more closely they arc examined. 

Certain questions here suggest themselves;—Is the series of 
these elemenis like a staircase or like an inclined plane? Will 
they, the more closely they are scrutinised, be found to fade 
away the more gradually the oue into the other? Further, will 
a mixture hitherto held to be simple, like didyniium, be 

capable of being split up in one direction only, or jn several? 
I have been led to ask this last question because I have scjwated 
fr jm didymium b ulies which seem to agree neither with the 
praseodymium and neodymium of l^r. Auer von WcUbach, nor 
with the c.i>inponcnts detected by M. dc Boisbaudran and 
M. Demaryay. 

Why, (hen, arc these respective elements bo closely associated ? 
What agency ha^ brought them together? 

An eminent physicist evatlcs the difficulty by suggesting that 
iheir joint occurrence is simply an instance of the working of the 
familiar principle, Birds of a feather flock together." In 
their chemical and physical nttiibutes these rare earths are so 
closely similar, that they may l)e regarded as substantially 
identical in all the circumstances of solution and precipitation 
lo which they may have been expo^ed during geological 
ages. 

•But do we, in point of fact, recognise any such agency at work 
in Nature ? Is there any power which regularly and systematic¬ 
ally sorts out the different kinds of matter from iMroniiscuous 
heaps, convtfying like to like and separating unlike from unlike? 
I must confess llial I fail to trace any such distributive agency, 
nor^ indeed, do I feel able to form any distinct conception of its 
nature. 

I must here remark that coral worms in some cases do effect 
a separation of certain kinds of matter. Tims a Gor^mtia of 
the species of MeUOusa^ and Mmsa sinmsa^ undoubtedly elimiii" 
ate from sea-water not merely lime, but even ytlria ; and other 
recent corals, Pocilhpora damuornis, and a SymphyUia close to 
the yttria-secfeting Musso, separate sainaria from sea-water. 
Sea-weeds and aquatic mollusks contain a larger proportion of 
iodide and bromine tlmn the waters which they inhabit, and may 
thus be said to separate out these elements from the chlorine 
with which they are mingled. 

But if we examine these canes of elimination we see that they 
arc limited in their scope. They extend only to substances exist¬ 
ing in soluLi.Jii of widen there is a fresh supply always at hand, 
and which ai*e capable of entering into the animal or vegetable 
economy. Again, the eliudnation of iodine and bromine, 
effected ns just descril)cd, is of a very imperfect character, and, 
when such water-plants and animals die and decay, their con¬ 
stituents will be again distributed in the water. 

We cann -t well consider that nickel and cobalt have been 
dejwsited in admixture by organic agency, nor yet the groups 
iridium, osmium, and jdatinuni—nithenium, rhodium, and 
palladium. 

Since the earthy metals tp which I have referred—such as 
yttrium, samarium, holm him, erbium, thulium, ytterbium, &c.— 
are very rare, the nrol^ability of their ever having been brought 
together in some lew uncommon minerals discovered Only in a 
few localities must be regardeil as trifling indeed, if we suppose 
that these mclals had at any lime been widely diffused in a state 
of great dilution with other matter. The features which we have 
just recognised in these earths seem to point to their formation 
severally from some common mateiial placed in conditions in 
fAch case nearly identical. I'lie case Ls strengthened by a conr 
sideration, of the other groups of elements,, tUso similar in pro- 
pei:tio 5 > having little amnitv for each other and occurring in 
adtnixturo; eitbor all or at feast some of the elements coneernted 
beipg moreovdi decidedly rare. Thus we have n^ck^^l and cpbaljt 
not plentiful or widely distributed ; cobalt, perhaps, nei^r fbuna 
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elements is that drawn ‘from A. 
ladicaU, Of; as they mi|^ be 
similarity srith the acceded eleteepts iS 
chemists. If, for example, we mppqs*' 
some country men of science were tjognirtitft. w 
and of the behaviour of cyanogen, but bed not 
resolvi^ it into hs constituents, nothj^, rntroly^ wontd p itei to 
their viewing it as an element, and ass^j^ it A ^aefr lM 
halogens. It may fairly be held that it a body 
to be compound can l)e found playing the part of an 
this fad lends a certain plausibility to the mippoetlion that the 
elements also are not absolutely simple. Thn jfifne of thought* 
or at least one closely approximating to^ H, was Worked out by 
Dr. Carnelley in a paper read before thb Association at ha tatt 
meeting. From a comparison of the physicid properSw tJif 
inorganic with those of oiganic com^unds, Dr. Camelh^ 
comiludes that the dements^ as a whatt^ Ore io Mr 

hydrocarbon radicals. " This conclusion, 5 f tnte, he ftads, shoiild 
lea<l to the fuither inference that the so-catkd elements aee not 
truly elemeniary, being made up of at least two absolute 
elements, named proviMonally A and B. Hence, be argues, it 
should be po.ssible to build up a series of compounds <« these 
two primary elc nents which would correspond to what we now 
call elements. Such an arrangem^t, to be admissible;, would 
have to fulfil certain conditions ;—Tne aecondary eleme^nts thus 
generated from A and B must exhibit the phenumona of 
periodicity, and the series would have to form octaves i the 
entire system is Ix^und to display some feature corresponding to 
the “odd and even series’^ of Mendclceffs classification; the 
atomic weights must increase across the system from the first to the 
seventh group—that is, from the positive to the negative end of 
each senes ; the atomicity would have to increase from the first 
to the middle group, and then either increase or decrease to the 
seventh group; some feature should appear corresponding to 
the eighth group; and, lastly, the atomic weights in such a 
system ought to agree with the atomic weights as experimentally 
determined. 

Thi.s last condition Dr. Carnelley rip^lly regards as the most 
crucial, and lie finds his arrangement gives atomic weights whteH 
in a majority of instances coincide approximately with the actual 
atomic weights. 7 'luis out of a total of sixty-one elemenis whose 
atomic weights have been determined with at least apjf>roxitnttte 
accuracy, and whose places in the periodic system & not dis¬ 
puted, twenty-seven agree almost exactly with the aetual 
numbers, whilst nineteen others are not more than one unit 
astray. 

For .a detailed consideration of the conclusions whi^ fbllow 
from Dr. Carnelley’s views I must refer to his papar road at 
our lost meeting. Two points bear more esp^tally Upon thU 
subject now under considfiraiion—that Is, If this speculation Oil 
the genesis of the elements is well-founded. the Cxistl^ce 

of elements of identical atomic weights, isomeric with each otfier, 
would be possible ; as such, Dr. Carnelley mentions respectively 
nickel and cobalt (now found to have slightly different atamfe 
weights), rhodium and ruthenium, osmhim and irldittm, and the* 
metals of some of the rare earths. Secondly, in Dr* 
sa:heme all the chemical elements save hydrogen are .silpposed to 
be composed of two simpler elements, A ^ l2 and B =; “-d. 
Of these he regards A as a tetrad identical wHh carbon, and 
B as a monad of negative weight—peibaps the ethereal fluid (rf 
space. 

Dr. Carnelley^s three primary dements therefeire are^titboa^ 
hydro^n, and the ether. ' 

Starting from the supposition that pristine matter was 
an intensely heated condition, and that it has reached pydWirt' 
state by a process of firee copllng^ Dr, E; J. Milts MgMS fhot; 
the elements, as we now have them, are the result CfsmmeSihM 
polymerisations. Dr. Mills reminds nh that 
in the process of cooling naturally increase in If 

such iocreasi^ bo measufro as a function 6f'tfixke or of , 

lure, we sometimes observe that ^ere ore tritical 
spending to, the formate of new and 
Jn this manner ordhik^ phospHorui fs cbnvibit^ Intd 
variety, t is trankfoftiko into I*, Aha 

Amoi% p^Aoio obdies etyred, m like : 






ifoi, aldeWfl^^to ftt!pal<khy 4 ,;ch« 
imd Wcpir^ini^ ittto 4n^t«n^cib«9tti«fie, 
M ikhove teferrtsd ta heat U >iljerated in 

1^ bodiM tfantt form^ d(rtf jcnbwn as 
if ^ ^dtwiHy co^^^\ d<>srft subsitahces 
A lraij||w df tetttg^tsV^, we «h«>uM th«n iprobably discover a 
a^rttrbct of #ucft criticial tro>bit«, or points of 
Mtnntlori, than we have been able to 'dlscoveir experi- 

TOc jinat given out in the act of polymerisation naturally 
ve^tepes to some extent the polymerisation itself^ and so causes a 
pgrttal return >0 tiliin p^vieiM edition of Wnga. this forward 
and backward naoveamnt, several times r^ated, oonidtutes 
^^pefHodici^/' pilr. Wilk fv^atds variable stars as instances, 
now in evidence, «0f liie genesis of e 3 etnemary bodies. 

From a study of 1i»e tUsiAoatiom of the elements, Dr, Milk is 
of opinion that the mjdy known poiytners of iht primitive matter 
ate arsenic, antimony^ and perhaps erbium and osmiurh; whilst 
mconium, ruthenhua,^ samarium, and platinum approximate to 
the positions of other polymers. Hence, from thw genetic view, 
these elements may be described as products of snoccsstve poly- 
merUations. 

I must now call attention to a method of illustrating the 
periCKlic law, proposed by my friend Prof Kmetson Reynolds, 
of the University of Dublin, which will here assist us. Prof. 
lieynoUk points out that in each period the general properties of 
the elements vary from one to another with approximate 
regularity until we reach the seventh member, which is in more 
or Jess striking cemtra^ with the first element of the same period, 
as well as with the first of the next. Thus chlorine, the 
j^eventh me»i})er of Mendol^efTs third period, contrasts sharply 
both with f odium, the first ■member of the same series, and with 
potassium, the first member of the next series, whilst, on the 
other hand, sodium and potassium arc closely analogous. The 
six elements whose atomic weights intervene between sodioni 
and potassium vary in properties, step by step, until chlorine, 
the contrast tc> sodtum, is reached. But from chlorine to 
l>ota^siuin, the nnalogoe of sodium, there is a change in pro¬ 
perties /fr Hilinm. Further, such alternations of gradual and 
abrupt transitions are observed as the atomic weights increase. 
If we thus recognise a contrast in properties—more or less 
decided-^between the first and the last members of each series, 
wo can scarcely help admitting the existence of a point of mean 
variation within each system. In general, the fmrth element of 
each series possesses the properties we might exjxsct a transition- 
element to exhibit, If we examine a particular period—for in¬ 
stance, that one whose meso-clcment is silicon, we note -.-—Firsts 
ihitt the three elements of lower atomic weight than silicon, viz. 
s idium, magnesium, and aluminium, are distinctly etecinf-pouHve \ 
in character, while those of higher atomic weight, viz. phos- 
phoruB, sulphur, and cMorine, are as distinctly tk^ctro-nif^iitive. \ 
rhroughout the best-known jwriods this remarkable subdivision ^ 
k observable, although, as might be anticipated, the differences 
become less strongly marked as the atomic weights increase, 
Seconiifyt that the membera above and below the meso-element 
fall into pairs of elements, which, while trxhibiting certain 
analogies, are genera% in more or less direct chemical contraat. 
Thus, in the silicon period we have— 

Si 

+Ar p"'- 

4 lHlg" S''- 

cr- 

This divison abo ;ka{^^>ena, in many cases, to coincide with 
ttome characteristic valence of the contrasted idements. It is 
noteworthy, however, that the members on the electro-negative 
riclo exhibit the most marked tendency to vibration in atom-fixing 
power, «o that valence alone is an untrustworthy guide to the 
element in a period, 

v'Jthulf the purpose of graphic tfanslation Prof. Reynolds 
fbutth ineoriber of a period—sificon, for example 
be placed itt the of a symmetrical turve, which shall 


I maHoal ^Wy and I hovV rntroduced another half swing of the 
fMtiduhiin IwtweiBn ceritun and laad, which not only renders the 
Oi*ciihirioii« more i^mmolrical, but brings gold, mercury, thal- 
Ihrtn, lead, and bismtith on the side where they arc in comjdete 
Uamiony with membere of fqrcgoir^ groups, invtead of being out 
of harmony with them. I’his modification has another ad¬ 
vantage, inasmuch as it Jeaves many gaps to be hereafter fill^ 
in with new elements just when the develo,[>ment of research is 
beginning to demand room for such expansion. 

I do not, however, wish to infer that the gajis in MfiidcltelT's 
tabic, and in this gr.iphic representauon of it, necessarily mean 
that there are elements actuatly existing ^o fill up the gaps; 
these gaps mky only'mean that at the bMi of the elements 
there was an easy potentiality of the ftjttnatJion of an element 
which would fit into (he place. 

Following the curve from hydrogjen downwards we find that 
the elements forming Mendclrfetf’a eighth gwp are to be found 
near three of the Ion nodal points. These botliea arc inter- 
perio<iic,'^ both because their atmnic weights exclude them from 
the small periods into which the other elements fall, and because 
their chemical relations with certain mcfmbers of the adjacent 
periods show that they are probably interperiOtllc in the sense of 
being transitional. 

Tms‘eighth groupk divided into the three trijiIcU—iron, nickel, 
and coWt; rhodium, ruthenium, and pailafiium; iridium, 
osmium, and platinum. The members; of eadh triplet have often 
been rogardea as modifications of one single form of matter. 

Notice how accurately the series of like bodies fits into this 
scheme. Beginning at the top, nm the eyt? down analo|yous 
positions in each oscillation, taking either the electro positive 
Of electro-negative swings r— 
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fi pe 6 r^o 1 ^ftve tmtied/it-'tlhi 
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Ta Au Hg Tl Pb Bi 

Notice, also, how orderly the metals discoveicd by spectrum 
analysis fit in their places—gallium, indium, and tiiallium. 

The symmetry of nearly all this series ]>roclaims at once that 
we are working in the right direction. We can al^o learn mucli 
from the anomalies here visiWe, Look at the places marked wuli 
a circle ; didymiurci, samarium, holmium, erbium, ytterbium, 
and thulium. Pidymium cannot follow in order after the triad 
nitrogcu, vanadium, columbium ; nor erbium follow phosphorus, 
arsenic. Antimony ; nor thulium follow ciilorine, bromine, 
iodine; nor ytterbium follow potassium, rubidium, casium. 
The inference to be drawn is that these botliet! are out of place, 
owing to their atomic weights not having boea correctly deter¬ 
mined—an inference which is strctigihened by the knowledge 
that the elementary character of some of thetse bodies is more 
than doubtful, whilst the chemical attributes of most of them are 
unknown. 

The more I study the arrangement of this aag/ag curve tlm more 
I am convinced that he who gfasps the key will be permitted to 
unlock some of the deepest mysteries ofrareation. I.et us imagine 
if it is possible to get a gUmpse of a few of the Secrets here hidden. 

us picture the very wginmngs oftime, before geological ages, 
before the earth was thrown off from the central nucleus of 
molten fluid, before even the sun himself had consul idated from 
the originalLet us still Itaagitke that ut this primal 
fitage all was in an ultra-goaecms state, at a temperature incon¬ 
ceivably hotter* than anything bow existing in tlie visible 
universe; so high, indeed, that the c^mk:al atoms could not 
yet have been formed, being still for above their dissocial ion- 
point. In so far a« protyle is capalAe of ra<^ting or reflecting 
light, this vast sea of incandescwit tP wi astronomer in a 
distant star, might have appeared as a nebula, showing in the 
spectro-cope a few isolatecf lines, forecasts of hydrogen, carbon, 
and nitrogen spectra. 

* Wt rec^uire a wi»d, httologeua to procoplasin, to axpnss the id^a of the 

original primal matter exustlnx before the evolution 6f the chetnlcal ele¬ 
ments. I'Jiie «'<;tr<II h tvo ventured use for this purpose i« corap^junded of 
wfi** {jxnrU»r rA/r«)aBd (Me tinff ihin^s am nimit). The word U 

a tiew cotini|e, for 6 *o years affO Kd^r Bacon wpote In hts *'Pe 
Artte Chymi®"fha atentaots aw muto ottt of and ovary eUment 
is converted into the nature of another elansaut.'' 

* I am constrained fo use words exttresiiive of high tewpenicurt; but I 

ednfesH 1 am unable craariy to amciate vrith /rvjtvAr die Idea of hot or tibld. 
ftrnftrmum, vsiWiMmi, and aewn to 'Vetfoire <the poriadk: 

motions tlmt cake place in the chemical atoms; and' the introduction of 
eenwes pmtyU woald coWKienitB 4ls Mat so for 



Out m ocmrve of time «Dme prooew akin to coolitig« probably atooM w{U bie aocaleratail Bttt atomiiO 
kit«roAl,rednctt the temperature of tke cosmic to a point foripB of whkh tecpdm waUeir to tei»m 

at erbl^ the hnt step in granulation takes pU^; matter at we begin to act; itnd, aokongM others^ that fetttl of 
kaoor it comes into existence, and atoms are formed. As soon has for one of its factors wltat wre now ca^ M 

as an atom is formed out of protyk it is a store of energy, us assume that the elementary .eoim% iawiih hsM 

potential (from its tendency to coalesce with other atoms by the potentiality of eveiy ppisthle eombi^Eif prorpofoop or 

f avitation or ^eraically) and kinetic (from its internal motions), atomic weight., Let it be granted that the whew of khmsn 

o obtain this energy, the neighbouring protyU must be re- elements were not at this epoch i^ultmemisly otWued. ^ iThe 

frigerated by it,^ and therjl^y the subsequent formation of other easiest formed element, the one roost nearty atlmd td the/ns0^^ 



in simplicity, is first born. Hydrogen—-or shall we say 
helium ?—of all the known elements the one of simplest struc* 
tare and lowest atomic weight, is the first to come into being. 
For some tin»e hydrogen would be the only form of matter (as 
we now know it) in existence, and between hydrogen and the 
next formed element there would be a considerable gap in time, 
during Uie latter part of which the element next m order of 
simplicity would be slowly approaching its birth'point i pending 

^ 1 am imkbted to my (tUoU, O. Joho^tos* Stoney, F.R.S,, fcr tb* idea 
here put forward, w vmll m $ ^ other valuahle suggestfotMi and ontioumi on 
some of the tbeorotical q leMioni here treated of. 


this period we may suppose that the evolutionary process whUi 
soon was to determine the birth of a new elemeatt wqnld ak^ 
determine its atomic weighty its affinities, and Its 
position. ’ 

la the origimil genesis, the longer the time ocenpied i 
portion of the cooling down duri^ which i the hardening nf dae: 
into atoms took place the more sharply defined . 
the resulting elements; and, on the other wid, 
irregularity in the prigfnal cooling we jthom^ have a 
approadi to 'he state m]^the elemeBtal famHy aim Aa we tnW 
it at present ■ 
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; b4»iiic«tiffah^ thU Uic «acd«9ioii of events which 

pl^mwa, oeminm, and iridium—patle* 
ml ritodinnjH-jmn, nkket, atkd cobalt* if the 
opfijr^^ had been ipeetly mare prOtonged* would 

{A birth of only one element of these groups. 
It k ihM, by a much more rapid rate of coaling* 

ektiaidbl^ ivpnld originate even more closety related than are 
nS^M and eobol^ and thus we should have formed the nearly 
aU^tl'^ridinenta of the cerium, ^triura, and similar groups; in 
iactt the minerals of the class pf samankite and s^olinite may 
be ragged a« the oosmical lumber- room where the elements in 
a stile of arrested di^l^ehtT^t^ unconnected missing links 
of iaoiganlc 0an«^b)mirra^ ^ 

I have said that ^ bngtoal/^^w^y/r contained within itself the 
potentiality of all' iwssi^ atomic weights* It may well be 
questioned whetherlnmie an absohue iinifonnlty in the mass of 
every ultimate atom p( the same chemical element. Probably 
our atomic wrighjts rinsreW represent a mean value around 
which the actual atom^ n^ights of the atoms vary within certain 
narrow limits. 

Each welhdefined ttlement represents a platform of stability 
contvectetl by ladders of nestable bodies* In the first accreting 


together of thti primitive stuff the smallest atoms would form* 
then these would join together to form larger fl^ps, the gulf 
aorbst from one stage to another would he gradually brid^ over, 
and the stable element appropriate to that stage would absorb, 
as it were* the unstable hinM of the ladder which led up to it« 
I conceive* therefore* that when we say the atomic weight of, for 
Instance* calcium is 40, we really express the fact that, while the 
majority of calcium atoms have an actual atomic weight of 40, 
there are not a few which are represented by 39 or 41, a less 
number by 38 or 42* and so on. We are here reminded of 
Newton’s “ old worn particles.” 

la it not possible, or even feasible, that these heavier and lighter 
atoms may have been in some cases sub^uenlly sorted out by a 
process resembling chemical Oractionation ? This sorting out 
may have Uken puice In part while atomic matter was condens- 
iiig from the ^mal state of intense ignition, but also it may have 
been partly effect in geological ages by successive solutions and 
re*pr^ipitations of the various earths. 

This may seetn an audacious speculation* but 1 do not think it 
is beyond the power of chemistry to test its feasibility. An in¬ 
vestigation on which I have been occupy for several years has 
ielderl results winch to me appear apposite to the question, and 
therefbre beg permiasion here to allude briefly to some of the 
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results* reserving detaUs for a subsequent communication to the 
Section. 

My work has been with the earths present in samarskite and 
godolfiilte* separating Chemicaj 

fractioiuitlon, on waMh ih<^ to say more on another Occasion, 
is very sitnOar to fitomatlon of a iqwctrum with a wide slit 
and a succession of sliaupw prisms. The centre portioa remains 
unchanged for a lonsf iiinc, and the only approach to purity at 
first is at the two elwi Whlle a considerable series of operations 
is needed to produce an appreciable change in the centre. The 
giOUpa of didymlum and yttrium earths are those which have 
chiety occupied my attention. On comparing these rare earths 
we aik at ooce struck with the close mutual similarity, verging 
almo^^into ideMity* of the members of the same group, 
tlk phosphorescent spectra of these earths when their an- , 
hyd^Q^iUilpnateii sure submitted to the induction diFchaige in 1 
complicated* and change in their details in } 
a jMriing many years 1 have been persistently , 

gfifoig oa la ahnoM bopdess endeavour to get a clue to the ! 
mmihut M ceavhmea was locked up in these systems of 
bki% skd Hues. It was imposrible to divest myself of the 
thntT was lobknig at a series of autograph inscriptions 
worid* evidently of intense Snterestt bnt 


written in a strange and bafiling tongue. All attempts to 
decipher the mysterious signs W'ere, however* for a long time, 
fruitless. 1 required a Rosetta stone. 

Down to a date comparatively recent nothing was m le firmly 
,fixed in my mind than the notion that yttria was the oxide of a 
simple body, and that its phosphorescent spectrum gave a definite 
system of coloured bonds, such as you see in the drawing before 
you (Fig. 2). Broadly (5]>eaking, there is a deep red band, a red 
oand, a very luminous atron*coloured band, a pair of greenish- 
blue hands, and a blue band. It is true these bands varied 
slightly in relative intensities and in sharpness with almost every 
sample of yttria 1 examined ; but the general character of the 
spectrum remained unchanged, and 1 had got into the way of 
looking upon this spectrum as characteristic of yttria : ail the 
bands being visible when the earth was present in quantity* 
whilst only the strongest band of all—the citron band—was 
visible when traces* such as millionths, were present. But that 
the whole system of bands spelled yttria and nothing but yttria ( 
was firmly convinced. 

During the later fractionations of the yttria earths* and the 
continued observations of their spectra* certain Suspicions which 
had troubled me for some time assum^ consistent forth. The 
bands which hitherto I had thought belonged to yttria began to 
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in atnoog tbemaelves, and continued fractionation Cttie: wtb ibe other oJeoipts-^ 

ihmaiod the differenoea fint observed* Whilst 1 was in ^is eleihent beh^ knowo to diIRttr InbM 

attU^of ^ibt and uncertainty, and Only beginning to see my way respects* and pim^nuibly }k^i''".tj'Jtjl V- 

towards artangiog into a consistent whole the fa^ daily coming Kestrii;ri«d by limited Utoe and toemiBi’en^n 
to lights Kelp Came from an unexpected quarter. M. de Marlgnac, tion of thciw atomic ^t>up«kigs is poodble tq 

with, whom I had been for some tiue in correspondence, kindly enormous difficulty* Have wo any evidence 

soot me a small specimen of the earth which he had discovered effected such a sepavaiion^ The foltowibg I , 

and provisionally named Ya. In the radianNmatter tube this satmly this evidence. ^ - i , 

earth gave a bright spectrum like the one in the diagram before I nc earth yttria occurs in several minorall^ all OKflrMS^ ' 

you (Fig. 3). The spectrum above it (Fig. 2) is that ascribed to These minerals ane of very diverse chomicftl oompo^tiqo^ ^ 
yttria. 1 . 00k at the two. Omitting minor detailsi Ya i*; yttria with occur in lucalilics widely separated geographidilly. , tfetp 
the chief characteristic band—the citron band—left out, and puie yttria (p«rr in respect to eveiy other known 

with the double green band of samaria added to it. Now look these dirtcrent sources behave differently to the 

ai Fig. 4, which represents the spectrum of a mixture of 61 parts lest ? 'I'o the chemist hitherto the earth yttria has bean 

of yttria and 30 parts of samaria. It is identical almost to its saJiic thing, and has possessed the same projpcrtiea whOto^ 

minutest detail with the s|>ectrum of Ya, with this not unim- ^ourcc; but armed with this new power of seeing into the atomic 

jortant difference—the citron band is as prominent as any other groupings which go to make up yttrium^ we find efvi4(!Wcpe Cif 
ine. Vo consists, therefore, of samaria with the greenindi blue differentiation between one yttrium and another. J 

of yttria and some of the other yttria hands added to it. Thus when the samarskite yttrium wax formed, (d* ^ coiy 

stituent atoms—deep red, red, orange, citron, greenish bIttU, atid" 

I may aptly call the Yo spectrum my Rosetta stone. It threw blue condensed together in fair proporUon, the deep red bemg 
a flood of light on all the obscurities and contradictions I had faintest. In gadolinite yttrium the citron and greenish bttie 
found so plentiful, and showed me that a much wider law than constituents are plentiful, the red is very deficient, the orange iS 

the one I had been working upon was the true law governing absent, and the others occur in moderate quantities. In the 

the occurrence of these obscure phenomena, For what does the y«rwm from xenotime the citron is moab plentiful, the greenish 
spectrum of Va show ? It proves that what 1 had hitherto blue occurs in smaller proportion, tl^e red is all but absent, apd 
thought was one of the chief bands in the yttria spectrum—the the orange is quite abaenb Yttrium from monwite contains the 
citron band—could be entirely removed, whi/st another character- greenish blue and citron, with a fttir proportion of the other 
istic group—the double green of yttria—could also be separated constituents ; the greenish blue is plentiful, and the red is good, 
from the citron. Yttrium from fluocerite is very similar to that from monozite, but 

It would exceed legitimate limiu were I to enter into details Ibe blue is weaker. Yttrium from hielmite is very rich in citron, 
respecting the chemical and physical reasons which led me to has a fair quantity of blue and grccni*h blue, less of red, no 
these definite conclusions. To settle one single point more than orange, and only a very faint tmee of deep red. Yttria frojj 
2000 fractionations have been performed. enxeoite is almost identical with that from hielmite. 

The meaning of thp strongly marked symbolic linos had first This is unlikely to be an isolated case. The principle is very 
to be ascertained. For a long time I had to bo content with probably of pneral application to alt the elements. In some, 
roughly translating one group of coloured symbols as “yttrium possibly in all elements, the whole spaubHim does not emanate 
and another group as ‘f samarium,’'distegarcUng the fainter lines, from all its atoms, but difforem ape«told rays may come from 
hhaflows, and wings frequently common to both. Constant different atoms, and in the spectrum as we see it all these partial 
practice in the deemherment has now given me fuller insight spectra are pwent together. This bcingfmterpreted means that 
into what I may call the grammar of these hieroglyphic inscrip- there are definite differences in the intoWuU motions which go on 
tions. Every line and shadow of a line, each faint wing in the several groups of which the atonw of a chemical clement 
attached to a strong bond, and every variation in intensity of 1 consist. For example, we must now he prepared for some such 
the shadows and wings among themMlvcs, now has a definite events as that the seven series of bands in the absorption-Spec- 
meaning which can be translated into the common symbolism of trum of iodine may prove not aJlto emanate from every molecule, 
chemistry, but that some of these molecules emit ftOtoe of these series, others 

In a mineral containing the rarer earths, those most widely others,, and in the juml^e of oU these kinds of molecules, to 
separated in chemical; properties are most easily obtained in a which is given, the name iodine vapour," the whole seven 
state of comparative parity by simple chemioiu meansi For scries are contributors. 

instance, in separating didymium from lanthanum, or samarium , , . ... 

from yttrium, a few simple chemical reactions and a little To me it appears the thcoiy I haveho»ventured to formulate, 
waste will give these bodies in a state of purity j but when it taken in. conjunction with the^ in Fig. 1, may aid the 

comes to splitting up yttrium into, its components oidinory scientific imagination to proceed, OftOlifiO^or two further in the 
chemical separation is useless, and fraclionation must be pushed order of elemental evolution. In the undulating curve my be 
to the utmost limit, many thousand operations and enormous seen the action of two forces, one acting in the direction of the, 
waste of material being necessary to effect even a partial vertical line, and the other pulsating backwards and forwards 
separation. like a pendulum. Assume the vertiem line to represent tempera^ 

Returning therefore, after this explanatory digression, to the ture slowly sinking through an unknown number Oft 
idea of heavy and light atoms, we see how well this hypothesis from the dissociation point of the first-formed element dpOW jto. 
accords with the new facts here brought to light. From every the dissociation point of those last shown on. the Hcede«^ 
chemical point of view the stable molecular group, yttrium, what form of energy U represented by the oscUlatiog 
behaves os an element. Excessive and systematic fractionation Swinging to and fro like a mighty jmndulUm< to 

has acted the part of a chemical ** sorting Demon," distributing distant Irom a neutral centre ; the aivevgefioe from 

the atoms of ytrnum into several groups, with certainly different conferring atomicity of one, two, three, and four dogwO* 

phosphorescent spectra, and presumably different atomic weights, distance from the centre is one, two, thtoe, or f6ur 

though all these groups behave alike from the usual chemical and the approach to, or retreat fr^, the neutral Uim detridlqgt 
point of view. Here, then, is one of the elements the spectrum the electro-negative or electro-positive^ chatacter of the 
of which does not emanate equally from all its atoms, but some —all on the retreating half of the wing being poairifa:qud. 
atoms furnish some, othef atoms others, of the lines and bands pn the approaching half ne^tive—this oscillating fonm UtUth 
of the compound spectrum of the element. And as this is the intimately connected with the imponderable matter,. 
case with one element, it is probably so in a greater or less degree source of energy we cill electricity. ; 1 . 

with all. Hence the atom’} of this element differ probably in Let us examine,this a little more cloaely- ItofW'.otOijfciiitL tfee 
weight,, certainly in the internal motions they undergo. moment when the first element came into ead^poo^ 

Another impriant inference which may be drawn from the time matter, os we know it, was not. k 
facts is, that the atoms of which yttrium consists, thoi^h differ- to conceive of mattor without eooigy, a» of 
ing. do not differ continuously, but salfum. We have matter ; from one point hf view the two am, 
evidence of this-ifi the fact that the spectroscopic bands chotoc- Rribre the birth of Atoms all those* femk of 
tcristic of each group are distinct from those of the other groups, become evident when, matter onto upon 

and dp not pass gradually into them, We must ocoordingly existed—they worn Ipriced up to the/»wiln 4 rvaq^ : 

expect, ip the present state of science, that this is, probaW the « Ihsrbwrhy 
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of g$om all tboae ^ttrlb^tes 
iom 4^UidfMtiofe ona 

« 3 iillia!l^ Ipoiq aitta^theT start Into Miy endowed 

bafl^oa Us sariag from the electro-positive side; 
.^^40 hydrogeti In dm^lcity of atomic weigUt» U now 
^ M |loeitMUa» boron, and carbon. Definite quantities 
bestowed on each element at the moment of 
\ lb#fe quamlties its atomicity depends,' and the types 
omUi; dSatomlc^ triatomic; and tetratomlc elements are 
'*l 3 w elllotro^negative of the swing now commences; 
idhMlteO ap|keafai and notice now curionsly position governs the 
mmn dosmf^stnt atomkuty. Nitrogen occupies the position below 
bOnOiiti^ A Wiatoniuc element, theremre nitrc^en is triatamic. Hut 

« a^ ft^ws carbon, a tetratomlc 1>ody, and occupies 
position countinit from the place of origin ; how beauti- 
fidiy felfean opposing, tendencies are harmonised by the endoW’ 
mM of nUro^ with at least a double atomicity, and making 
ita atom eapaide of acting as tri- and pentatomic. With oxygen 
and hexatomtc) and nuorine (moU' and hcptatomic) the same 
tawMdsi and one half-osoUlatlon of the pendulum is completed. 
Again passing the neutral line the electro-positive elements, 
aodinai (mooaromic), magnesium (diatomic), alumininm (tri- 
atovuc), and silicon (tetratomic) are successively formed, and 
the fina oiMnplete oscillation of the pendulum is finished by the 
birth of the electro-negative elements phosphorus, sulphur, and 
chlorine ; these three—like the corresponding elements formed 
on the opp<a*ute homeward swing—having each at least a double 
Atomicity depending on position. 

IwCt ns pause at the end of the first complete vibration and 
examine the result. We have already farmed the elements of 
water, ammonia, carbonic acid, the atmosphere, plant and 
aidinial plm^tphorus for the brain, salt for the sea, dav for the 
solid earth, two alkalies, an alkaline earth, an earth, together with 
thehr Carbonatas, borates, nitrates, fluorides, chlorides, sulphates, 
phoaphttes, and silicateH, sufficient for a world and inhabitants 
not so very different from what we enjoy at the present day. 
True the human inhabitants would have to live in a state of more 
than Arcadian simplicity, and the absence of calcic phosphate 
wonld be awkward as far as bone is concerned. But what a 
happy world B would be! No silver or gold coinage, no iron 
for machinery, no platinum for chemists, no copper wire for 
talagraphy, no zinc for batteries, no mercury for pumps, and, 
ala 41 no Tare earths to be separated. 

The pendulum does not, however, stop at the cm! of the first 
complete vibration ) it crosses the neutral point, and now the 
forces it work are in the same position as they were at the be¬ 
ginning. Had everything been as it was at first the next ele¬ 
ment again would have been lithium, and the original cycle 
wnfttd hiVfc fecitrred, repeating for ever the same elements. 
But the conditions arc not quite the same ; the form of energy 
represented by the vertical line has declined a little—-tlic tem- 
plftra^ubd has sunk—and not lithium, but the one next allied to it 
in the series comes into existence-potassium, which may be 
regarded as the Hneal descendant of lithium, with tlie same 
hewitary tendenciea> but with less molecular mobility and 
hi^qr atomic weight. 

paw we rapidly along the to-and-fro curve, and in nearly 
the same law » seen to hold good. The last element 
<if Hie fintt cOmpklte vibration is chlorine. In the corre«iX)nding 
phbtA *ia the second vibration we do not have an exact repetition 
of caprine, the very similar body bromme ; and when for a 
th%| , titne the ppsltkni recurs we see iodine. I need not 
liydtelv ekahtptes. 

ffilhbfai'^ChlngevhlUtionAry scheme it could not come to 
paw that the potential etemeots would all be equal to one 
aUblihAt. Some wniUd be unable to resist the slightest disturb- 
aw df the upetableeqaililmum in which they took their rise ; 
WtoaiWmild endure hMager, but would ultimately break down 
and presBure varied. Many degrees of stability 

> aiWttta i sawin s us Wl*h ^ «agh 4«fintte quantity of eiectrlchy. . . . 

!i «hiaw:Icat.bqdd which w within an e/nctrolytn n certain 

f ale4W|eNy tiwMiaa Inaalnctralyt^ w4iicfh is the «ame In ^ 
'‘On the Physical Units of Nature/* 
Aactioa A. pml Afqr-, May iasi. 

HU ^ itfllwr potinve or tM|ativ« ^UeoteteUy 

Wiglh tudwOtat Im, or every unit of afl^tyof a 
^ I/ecttiTC, iSSx. , ^ 

a dDfioftot^noneity tff 

futr 


would be here represented; not all the chemical elements are 
equatly stabk, ana if we look With scrutinising eyes we shall 
siBl see our i^d frieUd the missing link, coarse enough to be 
detected by ordinary chemical processes, associated in (he groups 
containing such elements as iron, nickel, and cobalt; palladinm, 
ruthenium, and rhodium; iridium, osmium, and platinum. 
Whilst in their more subtile form these missing links present 
themselves as representatives of the differences which I have 
detecteil and dcscriberl between the atoms of the same chemical 
element. 

Dr. Carnelley has pointed out that " those elements belonging 
to the even series of Memiel( 5 cfF's classification are always para¬ 
magnetic, whereas the elements belonging to the odd series are 
always diamagnetic.” On this curve the even series to the left, 
as far as can be ascertained, are paramagnetic, and, with a few 
exceptions, all to the right are diamagnetic. The very powerful 
magnetic metals, iron, nickel, cobalt, and mnn^nesc, occur 
close together on the proper side. The interperiodic groups, of 
which palladium and platinum are examples, are said to be 
feebly magnetic, and, if so, they form the exceptions. Oxygen, 
which weight for weight is more magnetic than iron, comes near 
the beginning of the curve, while the powerfully diamagnetic 
metals, bismuth and thallium, are at the opposite end of the 
curve. 

On the odd, or diamagnetic, half of the swing the energy 
appears to have considerable regularity, whilst it is very irregular 
on the opi'tosite side of the curve. Thus, between the extreme 
odd elements, silicon (28), germanium (73), tin (118), tlu; mi«.s- 
ing element (163), and lead (208), there is a difference of exactly 
45 units, conferring remarkable symmetry on one h.alf of the 
curve. The differences on the even side .are 36, 42, 51, 39, and 
53 missing element between cerium and thorium an 

atomic weight of 180) ; these at first sight appear conformalde 
to no law, but they become of great interest when it is seen that 
the mean difference of these figures is almost exactly the same 
as that on the other side of the curve—viz. 44*2. 

This uniformity of difference—actual on the one side and 
average on the other—brings out the important, inference that, 
whilst on the odd side there has Vjccn hltlc or no variation in 
tlie vertical force, minor irregularities have been the rule on the 
even side. That is to say, the fall of temperature has been very 
uniform on the odd aide—where every element forme<i during 
this half of the vibration is the representative of a strongly- 
marked group—sodium, magnesium, aluminium, siliemm, phos¬ 
phorus, bulpimr, and chlorine; whilst on the even side of the 
.swing the temperature has sunk with considcrahle fi net nations, 
whicTi h.ave prevented the formation here of any well-marked 
groups of elements, with the exception of those of which lithium 
and glucinum are the types. 

If we can thus trace irregularities in the fall of temperature, 
can we also detect any variation in the force represented by 
the pendulous movement ? I have assumed that this represents 
chemical energy. In the early-formed elements we have those 
in which chemical energy is at its maximum intensity, while, as 
we descend, affiniiies for oxygen are getting less and the 
chemism is l>ecoming more and more sluggish. Part may be 
<lue to the lower temperature of generation not permitting such 
molecular mobility in tlie elements, but there can be little doubt 
that the chemism-forming energy, like the fires of the cosmlcal 
furnace, is itself dying out. 1 have endeavoured to represent 
this gradual fading out by a diminution of amplitude, the curve 
being traced from a photographic record of the diminution of 
the arc of vibration of a body swinging in a resisting medium. 

When we look on a curve of this kind there is a tendency to 
ask, What is there above and below that portion which is seen ? 
At the lower end of our curve what is there to be noted ? We 
see a great hiatus between l)arium (137) and iridium (i9*'5), 
which it seems likely will be filled up by the so-called rare ele¬ 
ments. Judging from my own researches, it is probable that 
many of these earthy elements will be found included in one or 
more intcrpcriodic groups, whilst the higher members of the 
calcium, the potassium, the chlorine, and the sulphur groups, 
together with the elements between silver and gold, cadmium 
and mercury, Indinm and thallium, antimony and bismuth, ate 
still waitiftg to be ‘^•cowered. We now come to an oa&la in the 
desert of manIcB. Ptethuimf gold, mercury, thallium., lead, and 
bismuth, ail famiQar friebde, mm a dose Bttle group by them- 
selew, and then atbar anbtfaer deimt space the hst is dosed 
fborhim «nd mwmm. 

This oasb, And to bbuto whkfc preaede and fdllow it, may 



referred with much probability to the particular way in which 
our Mrth developed into n membcr.of our sotar Siystem* If this 
be so it may be that on our earth only these blanks occur* stict 
tiot generally throughout the univenje. 

hat comes after urantinn ? I >>houl(l consider that there is 
little i>ro«pect of the existence of an element much lower than 
this. Look at the vertical line of temperature slowly sinking 
trom the upper to the lower part of the curve; the figures repre¬ 
senting the scale of atomic weights inay be also supposed to 
lepresent* inverseiyj 4 he scale of a gigantic pyrometer dipping 
into the cauldron wnere suns and worlds are in process of forma¬ 
tion. Our thermometer shows us that the heat has been sinking 
gradually* and, /art ^assUf the elements formed have increased 
in density and atomic weight. This cannot go on for an in¬ 
definite extent. Below the uranium point the tem]^erature may 
be so reduced that some of the earlier formed elements whicn 
have the strongest affinities are able to enter into combination 
among themselves, and (he result of the next fall in temperature 
will then be—instead of elements lower in the scale than uranium 
—the combination of oxygen with hydrogen, and the formation 
of those known compounds the dissociation of which is not beyond 
the powers of our terrestrial sources of heat. 

lit ns now turn to the up|)er portion of the scheme. With 
hydrogen of atomic weight = i, there is little room for other 
cieinents, save perhaps for hypothetical helium. But what if we 
get “ through tne loolcing-glasa,” and cross the zero-line in search 
of new principles—what Siall we find the other side of xero ? 
I>r. Camelley asks for an element of negative atomic weight ; 
hero is ample room and verge enough for a shadow scries of such 
unsubstantialities. Helmholtz says that electricity is probably 
as atomic os matter :' is electricity one of the negative elements, 
and the luminiferous ether another ? Matter, as we now know 
it, does not here exist; the forms of energy which are apparent 
in the motions of matter are os yet only latent possibilities. A 
substance of negative weight is not inconceivable.^ But can we 
form a clear conception of a body which combines with other 
Iwdicfe in proportions expressible by negative quantities? 

A genesis of the elements such as is here sketched out would 
not be confined to our little solar system, but would probably 
follow the same general sequence of events in every centre of 
energy now vUime as a star, 

Bemre the birth of atoms to gravitate towards one another, 
no pressure could be exercised ; but at the outskirts of the fire- 
mist sphere, within which all is protyU —at the shell on which 
the tremendous forces involved in the birth of a chemical element 
exert full sway—the fierce heat would be accompanied by gravi¬ 
tation sufficient to keep the newly-born elements from flying off 
into space. As temperature increases expansion and molecular 
motion increase, indccules tend to fly asunder, and their chemi¬ 
cal affinities become deadened ; but the enormous pressure of 
the gravitation of the mass of atomic matter outside what 1 
may for brevity call the birth-shell would counteract this action 
of neat. 

Beyond this birtJi-shell would be a space in which no chemical 
action could take place, owing to the temperature there being 
above what is called the dissociation point for compounds. In 
this space the lion and the Iamb would lie down together ; phos¬ 
phorus and oxygen would mix without union; hydrogen and 
chlorine would show no tendency to closer bonds ; and even 
fluorine, that energetic gas which chemists have only isolated 
within the last month or two, would float about free and 
uncouibined. 

Outside this space of free atomic matter would be another 
shell, in which the formed chemical elements would have cooled 
down to the combination-point, and the sequence of events so 
graphically described by Mr, Mattieu Williams in **The Fuel of 
the Sun ** would now take place, culminating in the solid earth 
and the commcncemenl of geological time. 

And now 1 must draw to a close, having exhausted not indeed 
my subject, but the time I may reasonably occupy. We have 
glanced at the difficulty of defining an element ^ we have noticed 

‘ ** If uve aocept the bypotheMs that the elementary gubstances are ewn- 
poged of atomo, we cannot avoid ooncludina that electricity aIm. poaitive as 
wdl as negative, U divided Into definite elementarv portioiu, wmen behave 
like atoms of alectriciiy/*—H jilmholtz, Faraday Lecture, iSSi. 

V 1 can earily eouoeive that there are plenty of bodus about u» not 
aubject to thia intarmukual action, and therefore not snUect to the law 
of gmvttation*'"*-^ia Otfoaoa Faraday's Life and LeUvra,” vot. iU 
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too the revolt of tn^y loading ; «fi|d 

the ordinary acceptation of the term element, ^ 
the Improbability of ihek eternal seirexlsiehce/ ^ oirSW 
tion by chance. As a remaining alternative havfi 
their origin by a process of evolution like that of the hwwy 
bodies according to Lapldce, and the plants ana an^all of 
globe according to Lamarck, Darwin, and Whllhoe* Itv 
general army of the elements, as known to us, Wo 
seen a striking approximation to that of die oigotde woi^ 
In lack of direct evidence of the doicompoalaoii Of ooy 
clement, we have sought and found indirect evidfitkee. We* 
have taken into considemtion the light thrown on thk 
ject by Front’s law, and by the reseatcbes of Lockyor in 
solar spectroscopy. Wu have reviewed the Very Ittpottant 
evidence drawn from the distribution and coUocotloo of thw 
elements in the crust of our earth. We have studied ,Ehr. 
('amellcy’s weighty argument in favour of the compoond tmtutt 
of the so-called elements from their analogy to (he nompotuid 
radicals. We have next glanced at the view of the genetU of 
the elements ; and, lastly, we have reviewed a Oaheiue of their 
«origin suggested by Prof. Keynolds’s method of iUnstrating the 
periodic dassification. 

Summing up all the above considerations we cannot, indeed, 
venture to a«sert positively that our so-called elements have been 
evolved from one primordial matter ; but we may cont^d that 
the balance of eviaence, 1 think, fairly weighs in favour of thia 
speculation. 

Tliis, then, is the intricate question which 1 have striven to- 
unfold before you, a question that I especially commend to the 
oung generation of chemist.s, not only as the most interesting, 
ut the most profoundly important, in the entire compass of oat 
science. 

I say deliberately and advisedly the most sMtsrestis^ The 
doctrine of evolution, as you well know, has thrown a new light 
upon and given a new impetus to every department of biolo^, 
leading us, may we not hope, to anticipate a correspoudli^ 
wakeninjg light m the domain of chemistry ? 

1 would ask investigators not necessarily either to accept or to 
reject the hypothesis of chemical evolution, but to treat it as a 
provisional hypothesis; to keep it in view in their researches, 
to inquire how far it lends itself to the interdretation of the 
phenomena observed, and to test experimentally every line of 
thought which points in this direction. Of the difficulties of this 
investigation none can be more fully aware than myself. I aln- 
ccrciy nope that this my imperfect attempt may lead some minds 
to enter upon the study of this fundamental chemical question, 
and to examine closely and in detail what 1, as if amidst the 
clouds and mists of a far distance, have striven to point out. 


NOTES 

A Rxijt£r’s telegram dated Grenada, August £9, states that 
during the solar eclipse of that morning good photometric obseT'' 
valions were made by Prof. Thorpe. The light during 
middle of totality was less than from the full moon. We 
learn from later telegrams dated Grenada, August 3I, that the 
eclipse of the sun has been well observed by the British AftrO: 
nomical Expedition, and that in the ^observations taken it Wtta 
noticed that the corona extended nearly two diameters from the 
sun, and exhibited a feathery structure at the poles. G«>od 
photographs have been obtained of the coronal spectrum in tJieJ 
blue end. The spectrum was similar to that of the eclipse of 
1883, observed on the Caroline Islands. 

The celebrations connected with the ChevreuI centenary took 
place in Paris on Tuesday last. The first demonstrotioh 0^ 
that of the National Society of Agriculture, to M/ 

ChevreuI was elected member forty-six years ogO, and of which . 
he is elected President every alternate year. A 
medal was struck hy the same Society. At three 
M, ChevreuI received the congrotuUlionli.of the 
Academy of Sciences. The principal eeremony of ^ 

the. unveiling Of the statue of M. ChevreuI In. fhe hhlt 
Museum at the jitdin des Phmtes, The ws^ of 
e^hich aw of viite ,4«hensiansr-were 
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C^»iltwlin« tapestry and Space* were 

Settatdra^ Diputies^ members of the Oiplomatic 
, ipdi ethe^ diatin^uUbed person** M. Gobleti Minister 

o^^l^ijtdic luetnietidn^ «at, on M- Chevreul'* rights and M. 

oii his leftr M* Krrfmy, the Director of the Museum, 
adtMsiihg M4 Chevreui, said that the professors of the Mu^-eum, 
anticipatip^ the future, had presented to him this statue. He 
then referred to the work of M. Chevreul in various branches of 
sclehoei maiAly in nhemistry, and the results of his discoveries 
tb hidfi*try» M. 2 ^Uer, President of the five Academies, M. 
BroeVt representing the three Academies of Science of Scandi¬ 
navian countries, M. Boscha, delegate of the Agricultural Society 
of Moscow, and the Italian Ambassador, also ofiered their con- 
grafulatiotvs to the venerable sivant. The last speaker was 
the Minister of Public Instruction, wlio spoke, on behalf of the 
State, of the many lies which connected the great professor and 
chemist with the Ministry of Public Instruction. “The centurj' 
which precedes our time,^' said M. Goblet, “ belonged above all 
to science. What gave it i*s true character was the recent rise 
of scientific research, pursuing in the study of Nature the means 
of extending the domain of human power. Amongst the vari xia 
branches of science, that to which M. Chevreul devoted him¬ 
self—chemistry—certainly one of the most fruitful, and one 
of tho^ which owes mo-t to French genius. Thanks to great 
French chemists and to M. Chevreul, France marches in the 
foremost rank of the nations which modern science guides.” A 
l)anquet was given in the evening at the Hotel de Ville. Several 
Minister* of State were p^esen^ The toast of M. ChevreuV’s 
health was proposed by M, Floquet, and supported by the 
Minister of Public Instruction. The festival which followed 
was very brilliant, ending with a torchlight procession, in which 
two squadrons of cuirassier* and a considerable body of infantry 
with several bands took part. Various Societies, all the mem 
bers carrying Chinese lanterns, also joined the procession, which 
marched from* the H6tel de Ville through the principal streets 
and boulevards to the Place de la Republique. The street> 
through which the procession passed were thronged with dense 
masses of spectators. 

On the a 8 th ult. His Excellency Tchcou Meou-Ki, Director of 
the Chinese Mission of Public Instruction, paid a visit, with the 
mandarins attached to his person, to M. Chevreul at his house. 
He handed to the illustrious chemist a Chinese document ex¬ 
pressing in old characters every wish for his happiness and long 
life. It appears that there is living at this moment in China a 
Chinese savant who at the age of 100 years has just passed hU 
examinations and been admitted a member of the highest 
academy of the mandarins. The interpreter explained to M. 
Chevreul that his Chinese visitors considered the fact that two 
sttvAnts a hundred years of age were living, one in France and 
the other in China, was a link connecting the learning of the 
two countries. When the Chinese Mission had retired, M. 
Chevreul I'eceived a deputation of the inhabitants of the Rue 
Chevreul, who presented him with a bouquet. 

Tub last number of £a Nature contains a biographical 
sketch, with several portraits, of M. Chevreul, from which 
it that he was bom at Angers on August 31, 

17^, hia father being a physician and surgeon. It is 
nottcekblo that the father reached the age of ninety-one, 
moriier died aged nlnety^three. M. Chevreul as 
a M of the scenes of the oonfilct in La 

at work in Angers^ The 
town having been swept away by the Revo- 
W hk, early education at the Central School 
He this at the age of seventeen, and 
jParia, whsoh WM at that time peculiariy ^ 
teat^hers and eminent 


in every branch of sdenoe. Fourcroy, the Piofessor of Chs- 
mUtry at the College of France, was engaged in improving 
higher education, and left the work of his Chair largely to his 
demonstrator, Vauquelin, of whom Dumas said that he was 
wholly a chemist, a chemist every day of his life, and during the 
whole of each day, Chevreul entered under this teacher, and 
soon distinguished himself so much that he was allowed to take 
charge of the laboratory when twenty years of age. At the 
same time be taught at the College Charletnagne; four years 
later he was appointed Demonstrator to the Museum, and at thirty 
was appointetl special Professor of Chemistiy in charge of the 
dyeing department at the Gobelins. One of his earliest dis¬ 
coveries was that of margarine, oleine, and stearine in oils and 
fats. The last of these furnishes stearic acid, and thus an important 
industry like that iu stearic candles was founded. His studies 
in fatty bodies, and his theory of saponification {1823) have not 
only created new industries, but they opened immense horizons 
in organic chemistry. Between 1828 and 1S64 be studied 
colout^, and from time to lime published memoirs on 
the jirogress of his work. In 1826 he took his seat 
in the Academy of Sciences, and in 1830 he was ap¬ 
pointed Director of the Museum of Natural History. His 
life now is spent between this institution, the Gobelins, and the 
Institute of France. He never fails to attend the Monday 
meetings of the Academy of Sciences. I'he number of his 
papers, memoirs, &c., is very great. Atnongst them is one 
written in 1832, on the divining-rod, and another in 1853, in 
which he dissipated the mystery surrounding table-turning and 
similar manifestations. M. Chevreul remained in Paris during 
the siege of 1870-71, working steadily in his laboratory. It 
was soon after this that an ex])rcssion in a letter he wrote to a 
friend led to the honourable title of “Doyen des etudiants de 
France ” being affixed to his name. Although he possesses a 
large fortune, he still carries on his work at the institutions with 
which he is connected, and piosecu.es his experiments with a 
juvenile lightness of touch. He is exceedingly temperate, 
drinking nothing but water or beer, but his longevity is not due 
to tills ; he owes it to a robust constitution and to a life wisely 
ordered, regular, and laborious. “ It is,” concludes M. Tissan- 
dier, “ a great and beautiful siglit presented by this centenarian, 
who, like an old oak, shelters under his shadow successive 
generations. Deaf to the sounds of this world, he has chosen 
to work alone in his laboratory, where his evcr-wakeful intelli¬ 
gence is unceasingly attracted to the rays of eternal truth.” 

In reply to a question from Sir John Lubbock, Mr. Ritchie, 
the President of the Local Government Boaixl, stated last week 
that considerable progress had been made by the Committee 
appointed last session to inquire and rei>oirt on the subject of M. 
Pasieuri* researches with reference to the prevention of hydro¬ 
phobia. A sub-Committee visited Paris and had several long 
interviews with M. Pa-tcur, who explained to the members most 
fully and unreservedly the whole details of hU treatment. The 
Committee examined a large number of the persons who had 
undergone treatment, and so far as this investigation is con¬ 
cerned, the Committee were fully satisfied that M. Pasteur’s 
treatment had been effective. They hope before long to be in 
a position to report the results of their iaveitigation to the Local 
Government Board, but before doing so they are anxious that 
time should be allowed for the Committee to ascertain that ex¬ 
periments on animals conducted on behalf of the Committee 
have yidded the same results as those detailed and demonstiated 
to them by M. Pasteur. 

We regret to announce the death of Dr. James G. Wokley, 
editor of the at bis residence, Heathlands Park, Loe^- 

cross, near Ch«rtsey,,on August 30. He was the youngest son 
of the late Thomas Wakley, founder of the LantH^ Member of. 
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PsiCi«hnittt for Fbi^iy^ wid eorotter for Miditotfic. 'Ho 
baa«in«% tttembor of tlio Royal Colie^ of Si»|;ttohs of BugfUuid 
in #84^, nod gradoatod £>actor of Medicine at Kin^'a Coll«^, 
AlM»rMn, in 1850. At his father's death k i&6a ht became 
editor of the rbe duties of which position he chaohai^ed 

fcM* Hearty tsrenty-five years, continuing, in spite of much recent 
sttderiAg, active in hts work up to last Easter. 

Ths death is announced from Paris of M. Laguerre, Professor 
of Mathematical PhysiJs in the College of France, and a dis¬ 
tinguished mat he mallei an, at the age of fifty-two. In his earlier 
years he was an officer in the artillery. He wrote and published 
in the Procfgdin^s of various learned Societies numerous mathe¬ 
matical papers, but he never published a volume. 

The annual Pharmaceutical Congress commenced its sittings 
at the Mason College, Birmingham, on the 31st uIt., under the 
presidency of Mr. Greenish, of London. 

On Friday, August 27, about midnight, an earthquake was 
felt all over the levant, and as far to the west as Malta. At 
Alexandria the shock was felt fifteen minutes after midnight; its 
apparent direction was from west to cast ; at Athens a severe 
shock was felt about the same time. Its force was greatest and 
most destructive in Greece and the Ionian Islands. In the 
South-Western Peloponnesus, and particularly in the depart¬ 
ment of Messenin, towns and villages were destroyed. I'he 
towns of Filiatra and Gargaliano and Marathoupolis were laid 
in ruins, and Kyparassi and Choremi in Arcadia are similarly 
destroyed. The Eparch has, in consequence of the destruction 
-of the houses, had to telegrapli for tents for the people. Over 
120 persons were killed, and a large number injured. The 
Greek Government has despatclied four war-vesscK with neces- 
sariea.to relieve the iuabitants. From Zanle comes news that all 
the houses in Pyrgos have been destroyed. The shock was felt 
also in Xante, not a house having escaped dam«age, although no 
loss of life has occurred. Strong shocks were felt all over 
Greece, Some indications of the nature of the weather prior 
and sutysoquent to the shock are given by Reuter's Correspondent 
at Xante. For some time past extraordinary atmospherical dis¬ 
turbances, cxces^sWc heat, dead calms, and unusually high tides 
occurred. At 25 minutes past 11 on Friday night, after a day 
of heavy and threatening weather, the whole of Xante was 
racked with a moU violent, but steady and undulating, earth¬ 
quake lasting 15 seconds. The centre of the earthquake, 
the same correspondent says, was in the sea, 30 miles 
south-east of Xante, where it smashed the telegraph cable. 
After the shock the weather was threatening, indicating an 
ai)proaching stormy and soon after a fearful storm burst 
over Corfu, Patras and the whole of the Ionian Islands 
suffered from the earthquake. The position of the centre of 
this shock is said to indicate some violent volcanic submarine 
agitation to the south of Xante. The weather after the earth¬ 
quake remained menacingly heavy, and it was expected that 
otiier shocks would follow. At ii o'clock the same night a 
shock was felt at Naples* At Brindwi on upheaval movement 
of the earth, lasting two miiiufces, was felt, followed by an un- 
dulatory movement of about the same duration. There were 
aliK) two successive prolonged shocks at Foggia, and two tmdu- 
Jatory movements at Caserta. At Taranto there were two very 
sharp shocks, one vertical, the other undulatory, osmsiog great 
okrm to the inhabitants, who passed the night ia the fields for 
flsitey. There was however no loss of Ihe aor ahy serious 
damage at the places visited by the seismic dlstarbsnee. The 
Governor of Malta also tel^aphs to the Colonial Office that a 
severe earthquake vhuled the island at ti o'clock the previous 
night, ca-ttsing much nlarm^ but no serious iojuiy to bUildihj^* 
No lives were lost* It Mppem that the correspondeittt lu 
andria who sthtes that fbe earthquake appeared to travel fiohi , 


Wert io east is oorreeb tW Awt 

It, a HttlW later In Naples (veiy and k ' 

Calabria, thrti about mid^kt id ike Icmioh, 

GitecO, end at fifteen sninvties part nddidght in AAeftahdi^ 

The Premier of New South Wales has laid befoiv > 

the proposals of his Government lor the ceiebnstlon of , 
centenary of that colony in 1S88. Amongst others^ the ^nW 
South Wales Government propose Inviting the memoirs of 
British Association to hold their annual meeting Ibt* that year iu 
Sydney, and the Premier stated that he had ^ready comuuni 
cated with the Association on the importance of the visit, Ottat. 
stress was laid on the fact that the invitations would ke extended 
to all British Universities, literary, scientific, and art Bo^mties. 

We have received parts i and 2 ofvol. lx. of the 
/lans of the Seismological Society of Japan* Prof. Knott db- 
cusses the well-worn subject of earthquake frequency, but In a 
wholly new and original way. HU object is to determine the 
effect of the various causes which are said to influence earth¬ 
quakes, and hU conclusion is that the annual periodicity in 
earthquake frequency, when it does exist, finds- a possible ex- 
planatio'i in the annual periodicity of two well-known meteoro¬ 
logical phenomena—namely, snow accumulations over conti¬ 
nental areas and barometric gradients. No other cause, he Vays, 
that can be imagined or named fulfils all the conditions* Mr. 
Shidadescribes an automatic current recordcrof his own Invention. 
The resolution of the International Electric Congress held in Paris 
I in 1884, that observations of earth-currents shotild he pursued in 
all countries was communicated to various Governments, to thut of 
japan amongst the number. Mr, Shida is Chief Engineer to the 
Japanese Telegraph Department, and it devolved on him to take 
the subject up, To this fact, doubtless, we also owe the third 
paper, which is by the same gentleman, on eftrth-currents* He 
describes briefly the work that has been done in the wibject in 
the past, what is being done, and what might be done in Japun. 
From an examination of the magnetic observations made at the 
Meteorological Department of Tokio it appears that the deelina- 
lion variations are not the effect of earth^currenta, for, if this were 
so, then an increase of the western declination ought to correspond 
to a decrease of earth-current flowing from north tosouth, notonia- 
crease, as has been found by actual observation. The renults ^ow 
that both magnetic and earth-current variations are regulated by 
the same cause or causes, and that the sun plays on important part 
in producing the effects which are observed. The feet, however, 
tlmt there appear to be two maxinaa and two minima in these vorio^ 
tions tends to show that they are in part due to the action of 
moon. The study of earth-currents, says Mr. Shida, has not ad* 
vanced /^ar/passu with other branches of sekmolcglool science, and 
he desires to establish a system of observation qf the enrreqU, and 
to devise and improve methods of obaervipg, The aecond part 
of the TransafUom contains an elaborate and exhaustive paper 
fdU nearly 200 printed octavo pages), by Prof, MBne, on 
volcanoes of Japan. It represents the labour and cpllectioaf ^ 
about ten years, and i$ deserviug of special detailed notice* 

We are glad to observe, from a notice sent with the shoiteiin, 
that the Japanese TransacUons of the Society (^.v, tkoso 
or translated into Japanese) have now rwiched thefr 
volume. Taken all in all, this Society is by far the mort acitsjki; 
and thriving of all the learned Sorterttea of the Far Eart^ Widrid 
we have little doubt that It oweA a part of ihi vitrt^ # 
the feet that Japotufte men of sciofice am panituig itfiw Mk 
inaugurated by Pvef. Mifeu with ^ enierfndie 
tlwir Mce* > 

FEiNea his p^wwed 

Society a rtohe fUb wMhh iwa ^ v 

'sorte egeatatid«i,V at'^'ISMoj^ rtirtkm 

mAd MD«rt>w -'Motile 
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of oonitbllaiioa of tbe Graat 
B^ri^ bUfmgW can^ully dimwn an the slab.' It 

&otne y^rft iitgo a simUar slab waa found 

to tbe Z^oological Sociaty^s Gardens during the 
pdfi ihdtide a Whita-fronted Capuchin (Cc^uj cUbifrons) 
ffOro^otijtral, America# presented by Mr, H- A* Blake ; a Missis- 
sip|d fnissisilp^^mh) from Florida, pre- 

s^tod’ hf Miis Janet D, White; a Common Gonnet (Su/a 
Britfah^ presented by Mr, F. E. Hatfield; two 
nominican Kestrels ( 7 »fw«wrtt/wj (fttniinua^sis), two Green 
Bittwps from West India, presented by 

Or, A, BckOOf K»R*C,S,-; a Raven(CI(3r7#/j r<;m;r), British, pre- 
senM by Mr. Robert Gallaud ; a Ring-tailed Coati {Nasua 
ruf^ a GiobQse Ctirassow {Crax ghbUem)^ from Central 
AmoriCat a dpuded Iguana {Cydura catinata)^ from Cuba, 
dep^tpd 1 a Black-necked Swan {Cy^nm ftijiriioliis 9 ) from 
CkiMt. purchased; a Leopard (/*du pardus)^ born in the 
Gardena. 


OVR ASTRONOMICAL COLUMN 

Noras ok Varjable Stars.— Mr, T. E, Espin, Olwervcr to 
the Liverpool Astronomical Society, announces in the Society's 
Circular^ No. 6, that the star D.M. + 8^*3780, staled in Cinular 
No, 2 (Nature, vol. xxxiv. p, no) to be probably variable, 
pasmd ita maximum abottt June 4, at which time its magnitude 
was 6*Sh Since this date it has diminished in.brightness, and 
oh August 20 Jt was only 8*2, The star would seem to be a 
long-period variable. Its place for 1SS5 is R.A. r8h. 32m. 5is,, 
Deck + 8" 43'*5. .Mr. Espin also Mates that he hai» detected 
variation in the red star D.M. + 47"*303i, which passed a 
minimum about the end of April. On May 14 it wa^ only 8*9, 
Ruice which it has increased,, and is now 77. This star aUo 
is a long'period variable* Its place for 18S5 is R.A. 2oh. 5m. 58s., 
Uecl, -P 47® 28'*9, It precedes 32 Cygni by 5m. 57s., and is 9' 
north of it. 

Cifiidar No. 7 stales that—(i) The observations of lo 
Sagittse on sixty nights since 1885 Noveml>er a8 give : Period 
= o’32i34d,, ErTOch of Max. i886 July 17*563. A mini¬ 
mum occurs on 1886 September r6d., and a maximum on 1886 
September 5‘5d. (2) The star D.M. + i 7®'.5940 was observed 

84 9*5 on April 26 last. From this date it increased, a«ul on 
June 13 St was 8*3. Latterly it has diminished, and on Au^st 
2Qitwaa873 Vogel gives the spectrum as IIW. I Duncras 
Ul* II The slara place for 1885 is R.A. i9h. J6m. 338., 
E)ecL + 17® 26''4. 

WinMECICe'b Comet,— From the Dun E<ht Circular^ No. 
124, wcilearn that this periodical comet has been found at Cape 
Ijown. It is dfRcribed as circular, leas than l' in diameter, as 
b^ht M a star, of the 10th magnitude, and as having some 
centrU' amdenaolion but no tau. Its observed place was 
Qratnwich M.T. Aug. 20, 5h. 47 ''^-S 4 «*» I^-A. 1311. lom, 21 *58., 
Deck 1** 8' 17'" S. The daily motion, according to Lamp's 
ephemerides NAekrixhien^ No 2731) is about 

and 32' smlh, 

XR» Observatory of Yale College.— The report of the 
iVork donft At this Observatory during the year ending June i, 
18^ hw recently been issued. The chief astronomical work 
is thatwith the hejiometer in charge of Or. W. L. Elkin. 
W4|fh iShf instrument considerable progress has been made with 
ihetris^uktionjOf the Pleiades, completing the series obtained 
in dhe ^vjbuSfyear. All the Stars have now been observed on 
fr^ ten to twelve nlghtBi and a total of over i6oq measures of 
dhl^ee and 700 of position‘angle are available for discussion. 

p^JttcitMd observing work accompHshed by Dr. Elkin, has, 
howeverj been in connectlou with the scheme for determining 


;t ^ettra in the ngrthOT hemisphere and observe them 
im ibctEtm to twenty times at epochs of maximtim pa«d* 

' 'aeement, \»ing a favourably situated pair of com- 
eome Ctts<^ a dmlble pujifi or (am Kara, 
-with ft* lliage prewaia an of 



especial interest, and it has been taken up in a more exhaustive 
manner with sia pairs of comparison stars, five of which have 
been sacoesHfuIly IbUowed up so far. The whole work is pro¬ 
gressing satisfactorily, over aoo sets of measures having been 
made, and is rather more than Half completed, the wovkir^plan 
extending until Februaiy 1887. Astronomers wilt await with 
interest the completion and publication of Dr. Elkin's important 
researches. 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 SEP2EMBER 5-1 r 

fpOR the reckoning of time the civil day, commencing at 
' ^ Greenwich mean midnight, counting the hours on to 24^ 
is here employed.) 

At Gremwich on SepUmber 5 

Sunrises, 5b. 2im,; souths, iih. 58m, 34'8s. ; sets, i8h. 36m. ; 
deck on meridian, 6® 45' N, ; Sidereal Time at Sunset, 
i 7 h. 35m. 

Moon (at First Quarter) rises, ijh. 38m.; souths, i8h, iim.; 
sets, 22h. 4tm.; deck on meridian, 17° 44' S. 


Fionat 

Rises 
h, jn. 

Souths 
h. m. 

Sets 
h. m. 

Decl.on meridisb 

Mercury 

- 338 

... 10 53 .. 

. 18 8 

... 13“ 44 N. 

Venus... 

.. 3 8 

... 10 3a . 

... 15 28 .. 

. 18 0 

... IS 33 N. 

Mars ... 

• • JO 44 

. 20 12 

... IS IS s. 

Jupiter... 

7 46 

*3 37 ■* 

19 28 

... 234S. 

Saturn .. , 

.. 0 23 

8 27 

. 16 31 

... 21 42 N. 


Sept. 


OccuUations of Stars by the Moon (visible at Greenwich) 

CorreBpotidina 
from 


Star 


7 ... B.A.C. 6536 
10 ... B.A.C. 7487 

Sept. h. 

7 ••• 5 


M»g 


6 i 

64 


Disap. 

b. m. 
21 43 

20 ll 


Reap. 

h. m. 
22 33 
21 12 


angles from ver¬ 
tex to ri^ht for 
inverted image 

0 o 

6s 353 
129 234 


Mercury at least distance from the Sun. 
Variable Stars 


Star 

U Cephei ... 

R.A. 
h. m. 

... 0 52*2 . 

Decl. 

. 81 16 N. . 

. Sept. 

h. ii\ 

6, 20 6 

Algol . 

... 3 0’8 . 

.. 40 31 N. . 

0 

if 

11, 19 46 M 
9, 2 0 W 

{ Gerainorum 

... 6 57-4 . 

. 20 44 N, . 

»t 

1* 

11, 22 49 m 
8, 19 24 m 

8 Librge 

... 14 54-9 . 

. 8 4S, . 

* * > 

7 i 3 3 « 

U Ophiuchi... 

... 17 io’8 .. 

, I 20 N. . 

• 17 

7 f 2 S m 

T Hcraills ... 

... 18 4*8 .. 

. 31 0 N. . 

II 

22 16 m 
5i M 

U Sagiltarii... 

... 18 25*2 .. 

. 19 12 S. .. 

II 

8, 0 0 w 

R Scuti 

... 18 41*4 .. 

. s 50 N. .. 

I 1 

6, m 

d Lyres. 

... 18 45'9 .. 

. 33 >4 N. .. 

• II 

6, 0 0 Af 

n Aquilae ... 

... ig 467 .. 

. 0 43 N. .. 

‘ II 

6> 0 0 

R Delphini ... 

... 20 9*4 .. 

. 8 4 S N. .. 

I > 

• II 

10, 19 0 m 
7i M 

T Aquarii ... 

... 20 43*9 .. 
... 23 14*8 ,. 

• 5 34 S. .. 

II 

6, fu 

S Pegasi 

. 8 18 N. .. 

• II 

Si M 


M signifies majumum ; m minimum. 

Meteor ShovHrs 

Meteore have been observed at this season from the following 
radiants Near 0 Eridani, R*A. 55®, Deck 6"S.; from Camelo- 
pardus, R.A. 6o*, Deck 60® N. ; from near u Persei, R.A, 65®, 
Deck 46® N. ; from near /* 'rauri, R.A. 65^, Deck 6® N^ ; and 
near a Pegasi, R.A. 345®, Deck 13“ N, 


SCIENTIFIC SERIALS 

Journal de Physique^ July.—Prof. Maacart, on magneti^U' 
tlon. A study of the secondary effect produced by the reaction 
the polar surfaces on the magnaUsing field, The author 
calculates also the influence of the eortlTs magnetism in pro¬ 
ducing temporary alteration in the magnetUation of a ne<Kile 
during oscillation, an eflfect which he finds to have been often 
eKaggerated, azkd nxp, to exceod 1/1000 part of the whole mag- 
netSStlon.-^Pt- Bahem, on the calorific capacity of dissociable 
gasemta couMnatlons. I>ismti«ionaodoapa{i«ioaofthcfomula! 
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of WiUftrd Oibbi to explaliL the vniiiuions of specif h*at of 
iudi bodies «s nitric oxkb aiut aooticedd* The results cctnfirtn 
the that such varfatfons are due to the gradual dissociation 
of polymeric forms.—G. Lippmann, an absolute spherical 
eteetiometer^ Two hollow metal hemispheres, one hxed, the 
other held by a trthlar suspenflion, when similarly electrified, 
repel one another, with a force actually proportional to the 
square of the potential. The displacements are read optically. 
-^MM. Bichat and Blondlot, on an absolute electrometer with 
continuous indication. 1 his is an apparatus of three concentric 
flinders, the innermost of which is suspended from a balance. 
The theory of it is already known.^—P, Janet, on the formula of 
Van der Waals, and its application to capillary phenomena.— 
F. and W. Kohlrauscb, the electro-chemical equivalent of silver 
(abstracted from AHnafen)^ 

SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, August 23.—M, Fizeau in the 
chair.—Elliptical elements of Brooks’s Comet III. 1886, by Mr. 
J. R. Hind. The elliptical orbit, deduced from the observations 
made at Nice on May 25 and July 1, and at Algiers on June 3, 
is as under ;— 

T » i886 June 6’57i45 Greenwich Mean Time 


nervous systoms of 

Mu^ce, wlwi# 

of sti^ata, and is otWwigs ebarahterisedW raddluMml 
peculiarities connected whh tbd tltmisTetse bijr^ 

lampyris noctiluca surviving the loss of its ba^» by 
This specimen, which had Imt the whole of the <i^|^haUc 
was found in a periecUy healthy jmd normal condbltm, an^ al^ 
though destitute of any nuccal orifiee, it showed on msaeetitm 
an abundance of adipoae tissue. The oesophagnSk hdwefur, 
had changed its position, and contained no trace of aUvnembS^ 
matter.—On the cyclone that swept over the Gulf of Adbrt Wt 
June 1885, by Admiral Cloud. As supplementary to tba 
previous statement on this subject, the writer has Collected 
further details from the captains of some English and D^h 
vessels overtaken by the storm, and from Qbock regarding the 
caravan which was tn roui^ for Shoa when the whirlpool swept 
by.—Remarks on Dr. W. C. Gore’s memoir on the ** ProjeotUw 
ol the Future,” presented to the Academy, by M. J.Arrey. In 
the interests of humanity, which are above thosS of war, it is 
argued that the use of explosives should be more and more re¬ 
stricted, and replaced by projectiles calculated rather to wound 
than to kill the combatants. VVkh this object it is propewed to 
substitute for the explosive bullets now in use the ^called 
‘‘Lorenz” projectiles, which are described as ‘“the misrilesof 
the future.” 


IT . 229 45 58 0 ) 

ft . 53 3 25*7 > Mean Equinox i886'0 

I . 12 56 r'8 ) 

. 37 27 10*2 

logo ... 05329478 

. 563" 0992 

Period ... 6“‘301 


—On the measurement of very strong pressures and on the 
compressibility of fluids, by M. E. H. Amagat. For the mea¬ 
surement of very high pressures the author has adopted the 
principle of the manometer with differential pistons. In order 
to obtain accurate results, the condition had to be realised of 
Tnaintaining the pistons in complete action while keeping them 
perfectly air-tight. The reading of the volumes of compressed 
fluid was effected by the process already indicated by Prof. Tail, 
of Edinburgh. Water and ether have been studied at zero and 
at the two respective temperatures of 20* and 40® C. Re.specting 
the variation with pressure, it is shown that the coefficient 
diminiiffics gradually with the increase of pressure, and this 
takes place throughout the whole scale of pressures, contrary to 
the opinion of some physicists. At 3000 atmospheres the 
volume of water was iwuced one-tenth, and its coefficient of 
compressibility one-half. This coefficient between 2590 and 
2981 atm. was 0*0000238, and that of ether between 162^ and 
2002 atm, 0*000045. The study of ether will be continued 
and pushed to 3000 atm., and in a future communication will 
be given the coefficients of Compressibility and of dilatation for 
several other fluids up to 3000 atm. A number of gases will 
then be cxamitied with the same apparatus and within the same 
limits of pressure.—On the purple of the solar spectrum, by M, 
Camille Koechlin. The solar spectrum yields only two simple 
colours, blue and yellow. The third is blended with yellow 
and blue to con'titute the reds on the one hand, the violet, 
on the other, purple being red deprived of yellow or violet 
deprived of blue, or simply the spectrum without yellow or blue. 
If on the red of one be projected the blue of another spectrums 
or on the violet of the first the yellow of the second, the result 
is purple. Tlie red or the violet may again be restored 
by applying to the purple the yellow or blue of a third spectrum. 
And if these applications be mode with reversed prisms, so that 
the complementary colours reciprocally cover each other, the 
spectrum will present at V>oth extremities a purple region with 
yellowUh-white interval. Purple, being a simple colour, will 
thus never be obtained by mixture, but only by extracting the 
yellow from a red or the blue from a violet, The solar spectrum 
cootsans the elements of all shades, either by mixtures or by 
diluting with white or extinction with black. In the latter case 
the colouTR containing blue preserve their tint, while those on 
the qiposite side of the yellow become changed in character. 
Thus green, blue, and violet yield the so-called deep gr«na, 
blues, and vioJeta, while the yellow, oranj^, rod, and purple 
cannot be iotenstm, but pass over to olive, brown, garnet^ or 
amaranth; --An the braitohial apparatus and musotdor and 


BOOKS AND PAMPHLETS RECEIVED 

“Report of the Entomologilt C* V. Riley for 1885” (Washiiwtou).— 
“Bulletin of the U.8. National Museum, No w,*’ by J, B. Morcou 
(Washington) —" Oeologie de I’Ancienne Cofombie, Bolivanenne Vdndntela, 
Nouvelle-Oenade et Ecuador." by H. Karsten (0*riodi4adCT, Beriirt).— 
** Jahrbuch der Meteoroloatschen Beobachtungen der Wettervarte der 
Magdeburgischen Zeitung. Jahrga^ iti., 1864., by Dr. R. Aistuaan 
(Magdeburg).Reports on Insects injurious to Hop Plants, Ac.," No. 3 
Insects injurious to Fniit Crops," by C. Whitehead (Eyre and Srottla- 




(here, showing the Principal Stars visible for every Hour In the Year * 

. »hilip).—“ Catalogue of the Blastoidea in the (Geological Department of 
ihe Bntisb Museum (Natural History," by R. Etboridge, Jun., and P. H. 
CWpenter (Londoii).—“Choice and Chance/’ 4th edition, by W. A. Whit¬ 
worth (Bell and Son). 


CONTENTS PACE 

Chemical Physics. By Prof. Henry £. Armatrong, 

P.R.S.405 

Our Book Shelf t— 

Hartmann’s “Madagaskar, und dielnseln Seychelleiv 

Aldabra, Komoren, und Maskarenen ”. 406 

Letters to the Editor:— 

Physiological Selection and the Origin of Spedes.— 

Prof. Francis Darwin, F.R.S. ; Dr. Qcorge J. 

Rofiunes, P.R.S. 407 

Earth-Currents and Aurora.—Prof, W. P. Boirutt 40$ 
Chlamydomyxa in the Engadine.—Prof. E* Ray 

Lankester, F.R.S.40B 

The British Association t — 

Inaugural Address by Sir J. William Dawson, 
C.M.O., M.A., lL.D., F.R.S., F.O.8., Prin¬ 
cipal and Vice-Chancellor of McGiU UiMvorsity> 

Montreal, Canada, President.. 409 

Section A—Mathematical and Physical Science—' 
Opening Address by Prof. O. K. Darwifij M.A,^ 
LL.D., F,R.S., F.R.A.B,, President of ftie 

Section *. 4^: 

Section B—Chemical Science—Opening Address by 
William Crookes, P.R.8., V.P.C.tf,, Prorident 
of the Section. (///Mr/ruW) . . , « . . . ... 4 ^ 

Notea.. 43* 

Our Astronomloal Cotriom ^ 

Notes on Variable Stars.. . . 1 

Winnecke*s Comet . < t 

The Observatory of CoUag® *. * ? 

Astronomiekl Phahomtma fbr 4 )# 1 Ww ^ 

September 5*^11 ... / / , • . . ; .;U; 

, ... v’ Vi ;'V''V'V 

Rootuiasif 


















AtdMM' 


9 , 'isss 


fipi.rP.SE EXPED/TJON 
'^;iQX£ir^G could have exceeded the raagnificont 
^ it^'w>htch the authorUks *9r Grenadai and 

ckie^y His Excellency Governor Sendall^ and the com- 
tnantosof the ship^ detailed to assist the Expedition— 
HiSr Majesty^s ships Fant&me^ Bullfrogs and Sparrow- 
kaWk —have met the wishes of, and lent assistance to, the 
Expeditio;n* 

As a consequence,,at this time of writing (August 20) 
all the observers, with the exception of the Chief of the 
Expedition, are at their posts, with huts and instruments 
erected, and as much skilled assistance as they can pos¬ 
sibly desire. The stations actually occupied so far are 
as follows; — 

(1) CarriacOu. Rev. S. J. Perry and Mr, Maunder. 
This party has the Builfrogy two officers of which will 
assist, as well as Lieut. Helby of the Sparrowhawk. 

(3) Boulogne. Prof. Tacchini and Mr. Turner. Lieut. 
Smith, of the Sparrowkawk, and a petty officer and 
skilled artificer, assist this party. 

(3) Hog Island. Prof. Thorpe. The FanUhne is 
anchored near the observing-station, and Prof. Thorpe 
will have the assistance of the officers. 

(4) Prickly Point. Capt. Darwin and Dr. Schuster. 

One or two officers of the and Capt. Maling, the 

Colonial Secretary, assist this party. 

The fifth station, to be eventually occupied by Mr. 
Lockyer, is at Green Island, at the north-east corner 
of Grenada. Capt, Oldham, of the Sparrowhawky Mr. 


little time Ibr th^ party to. establish itself, it baa been 
considered deainibie to leave the southern observers 
disturbed aa long as possible: The Governor and Mr. 
Lockyer will proceed in her to Carriacou to inspect the 
station there, while the hut and instruments are being 
erected at Green Island. The last week has been spent 
here in erecting and dismounting the instruments and 
overhauling everything, so that no time will be lost at 
the station itself. 

There are photographic difficulties ahead; with the 
ordinary plates brought out here, the film simply disap^ 
pears in the developer in consequence of the usual tem* 
perature of the water, about 80". The GermaUia and 
Americans are now supplying plates here which stand 
this temperature easily, but they do not seem to be known 
in England. It looks very much as if it will be ^er to 
take some if not all of the photographs obtained—if any 
are obtained— to be developed at home. 

The Expedition will arrive in England on September 18. 
St. George, Grenada 

THE ZOOLOGICAL RESULTS OF THE 
^^CHALLENGE/r^ EXTEDITJON 
Report on the Scientific Results of the Voyage of H.M.S, 
Challenger^* during the Years 1873-76 under the Com¬ 
mand of Capt. G. S. NareSyR.JV.^E R.S.f and Capt. F. T. 
ThomsoHy R.N. Prepared under the Superintendence of 
the late Sir C. Wyville Thomson, F.R.S., &c, and now 
of John Murray, one of the Naturalists of the Expe¬ 
dition. Zoology - Vol. XIV. By Prof. W. A. Herd- 
man, and Hjalmar Thdei. (Published by Order of Her 
Majesty’s Government, 1886.) 


Beresford (the Clerk of the Council), the Chief of the \ VOLUME XJV. of the Zoological Series of these Re- 
Police, Mr. Wright, and Dr. Boyd will assist him. v ports contains Parts 38 and 39. Part 38 forms 

The parties at Boulogne, Prickly Point, and Green the second part of Prof. W, A. Herdman’s Report on the 
Isismd occupy houses which have been placed at the Tunicata collected by the Expedition. It will be remem- 
dhpotal of the Expedition by Col. Duncan, Mr. Chad- bered tliat the first part was published in z88a, and that 
wick (the Trea.surer of the Island), and Mr. Belton 1 it treated of the Simple Ascidians. The Compou.id 


respectively ; nothing can exceed the kindness which tlie ! 
Plxpedition has received, and the assistance rendered has 
been so efifectual, that so far everything has gone without 
a hitch. The labours of the Governor in the cause of the 
Expedition have been unceasing ; he planned a hut and 
Sf^t a^tnode] to Barbados, and when it was approved (by 
telegraph) he had four ready awaiting tim arrival of the 
partii^ which were thus enabled to proceed at once to 
their Stations. 

The weather chances are doubtful, but certainly they 
have improved since the arrival ot the Expedition. The 
observations of the local cloud conditions have been so 
cdn^lious lately^ not only by the observers themselves, 
lint by many at the request of the Governor before the 
arri^ df the Expedition, that there is no question that 
the best stations are occupied, and it is a matter of 
general katiefection that Carriacou has been added to the 
lii^ of stations. The local idea is that the hurricane 
baeSfVd Over St, Vincent—and so nearly over 
has cleared the air, as it hafS 
that spells of dhe weather generally follow 

I 1'' l ' ' , , 

( ’ i' 

.tbe Q/tfuA 

'■ fisb' ' 


Ascidians are described in the present Report, and the 
I free-.swimming or pelagic forms will form a third and 
* concluding Report. The Compound Ascidians have 
always been regarded by biologists as a most difficult 
group to describe. The impossibility of finding good 
diagnostic characters in external markings or general con¬ 
tour compels the investigator to search for such in minute 
internal structure—a laborious proceeding, and one that 
up to this had bad no practical illustration. Thclar]ge col¬ 
lection of Compound Ascidians made during the Expedition 
represented 102 species or well-marked varieties, and 
these arc arranged in twenty-five genera. Eighty-eight 
of the species and ten of the genera are described here 
for the first time, and two new families have been esta¬ 
blished. 

The families and genera seem to be uniformly distributed, 
but they are more numerously represented in the southern 
than In the northern hemisphere ; indeed, the Compound 
Ascidians,^ like the Simple Ascidians, attain their greatest 
numerical development in ^ southern temperate zo:^. 
The Botrylli^® appear to be confined to the northefn 
hemisphere, baying fhere a very wide range, the 

in both hemisph^y^s^ 
. the ^ exclusively belong m the 

' u 


4 ^ 




mull 111 


i ^'.: r<” 'V />' \\^i' '^ 




,«6u0Ke^ h^ The Diploftoinlda&ar« from tropic«d 

s^i Tl^ faittUy of the CoeloccHmid® is only known 
friem the foutherh hemispbeVe. In the Didemnidae the 
are well represented in both hemispheres, while in 
that of the Polystyelidae the southern and northern forms 
belong to ditferent genera. 

The Compound Ascidians are not deep-sea forms. While 
between shore-mark and a depth of 50 fathoms over 60 
species and varieties were found, but 12 species were 
with at depths between 100 and 250 fathoms; 4 
species extended to a depth of 500 ; 7 species to a depth 
of 1000 fathoms ; and one strange form, Pharyttgodidyon 
mtra^ildt was found at a depth of 1600 fathoms. While 
as a matter of course the shallow-water forms have been 
better known from being so much more easily collected than 
the deep-sea species, still Prof. Herdman seems amply 
justified in his conclusions that the Compound Ascidians 
are essentially shallow-water group, that they are 
abundant around coasts in a few fathoms of water, and 
that they rapidly dec revise in numbers ns greater and 
greater depths are reached.^' 

As to the phylogeny of the group, the author has come 
to the conclusion that the Compound Ascidians are pnJy- 
pliylctic in origin, being made up of several branche* 
which at differing periods have arisen from the Simple 
forms. 

As introductory to the deicription of new genera and 
species, we find a very complete and most instructive 
chapter devoted to the history, bibliography, and anatomy 
of the group. The general anatomical details are illus¬ 
trated by some excellent woodcuts, The details of the 
anatomy of the various species are givcv^ in connection with 
their description, and are largely illustrated on the forty- 
nine plates drawn by Prof. Herdman which accompany 
the memoir. The investigation of the Ascidians, despite 
the existence of some few brilliant memoirs, is now for 
the first time done justice to ; and, while we congratulate 
the author on his excellent work, we recognise in it not 
only an elaborate Report, but in addition a monograph of 
a, to this, very imperfectly known group. 

Part 39 is a Report on the Holothuroidere, by Hjalmar 
Th^el, Part 3 . In the second portion of this Report on 
these soft-bodied Echinoderms, Th^l has not rested 
satisfied with giving a description only of the new forms 
of the groups Apoda and Pedata, which were brought 
home by the Expedition, but he has added a series of 
short accounts of all the forms known, even quoting the 
doubtful or little-known forms. Thus we have in this 
report also a veritable monograph of another most inter¬ 
esting group. Although unable to say much as to the 
bathymetrical distribution of these forms, still the Chal- 
Unger dredgings have added many facts to our previous 
knowledge. Up to 1872 very few forms were known from 
depths exceeding 100 fathoms, and scarcely one from 
below 200 fathoms. Now we know cf a number of forms 
met with at a depth of 500 fathoms, and these are gene¬ 
rally distinct from shallow-water forms though belonging 
Co the same genera. Several species have a vast bathy¬ 
metrical distribution, some individuals still living near the 
, shore, while others have descended without any notable 
change'to depths of from $ to 700 fathoms, Spme ftfcw 
belong to genera that have no representatives fn depths 
i^haUower thtm $0^ ^tboms. Among tlw very deqi^a 


forms lim find 

150a to 2233 fa&ems ; Syna^a 
3350 ^thorns ; at a 

1375 to 3200 fathoms; ohd the deepM-livipf; 0^ ^ 

forms, I/oMkurta tkomsom^ at a Of firpm jki 
2900 fathoms, Some fifty-three new spedes or 
marked varieties are described and figured^ A vali;* 5 i^e 
bibliography is annexed Many impeifsetly-^iescrlbed 
species have been re-described from fresh specihieiri/ 
thus rendering this Report of immense value td the 
working zoologist. 


OLTR BOOK SHELF 

Miscellaneoux Papers relating to Indo-China. % Vpk. 

Trubneris Oriental Series. (London; Trtibner hnd 

Co., 1886.) 

In Oriental matters, more than in any other branch of 
investigation, the student is beset at every step by riie 
difficulty of knowing what has been done already, for, 
besides books and papers published in London and other 
European capitals (which are accessible enough), there 
are those published in the East itself by numerous Socie¬ 
ties as well as private individuals. In addition, many of 
the and Proceediny^s of Societies to which the 

student would desire to refer are long since out of print, 
and many of them fetch a very high price indeed. Such 
are the Chinese Repository^ tl;e Oriental Repertory^ 
Logan’s Journal of the Indian Archipelago^ and many 
others that could be named. In London these can be 
consulted at the British Museum, at the libraries of the 
India Office and the Royal Asiatic Society, and perhaps 
elsewhere ; but this is of little service to the student 
elsewhere in the British Islands, and still less to 
one who is working in the very field itself, in the 
Malay Peninsula, Java, Borneo, Bangkok, or China. 
Occasionally, an enterprising Society or publisher may 
republish some of these old papers, but this is not often 
done, for the number of immediate buyers is necessarily 
small, and the return therefore slow and doubtful. 

Recent events in various parts of Further India, in¬ 
cluding in this temt that part of Asia west of Burmah and 
south of China, have attracted the public mind to these 
regions. Accordinijiy, the Straits Branch of the Royal 
Asiatic Society, winch has its seat at Singapore, deciaed 
to publish a first instalment of papers relating to Indo- 
China, but mainly to the Malay Archipelago, scattered 
about in various periodicals now beyond the reach of 
most students, and out of the question for those who are 
unable to consult large libraries. A selection of papers 
was made by officers of the Society in Singapore; these 
were carefully edited by Dr. Rost, the Librarian of the 
India Office, and the work was fortunate in being placed 
in Messrs. Trlibncris Oriental Series—a series ^ works 
which, whether we regard individual excellence Or the 
ran^fc of Oriental knowledge which it embraces, sri^s 
unrivalled in the world, for in every direction it forms iho 
high-water mark of European study of the East- Tha 
sent volumes include selections from the papers puhUam 
in Dalrymple’s Oriental Repertory^ the old AnaBt^ 
searches^ and the Journal of the Asiatic Society of 
It may be hoped that the Society will feel able and 
tocontinuetheifisueof similar selections firom otheraoutces. 
The papers commence about i8q 8, and the latest a)te 
dated about i860, and they embrace almost evety 
of interest relating to the East. Some o£ the 
reports are now of merely historical interest,' 
Topping’s acooimt of Keddoh, Barton’s survey 
scripcion of Balainbatigan, and the hlstary of ihe lpt^ 
tion of , the Inm Gon^ttmy'a 

Penang; Bet; are gf nimre 

numeironli desert 


the^tttciiauc vine of Snmatm. 
4m in the Mela/ Peninsula. In philolog/ and 
Vet^pi#^^MYea{wper ^ the Hindu language 


Dr. Leyden^s fomous 
on the langui^es and literature of the Indo-Chinese 
natiV^i alpnal^ts of the Philippine Islands, 8 cc. 

are ateveral papers on geology and natural history. 
Two of the latter are catalogues of the Mammalia and 
inhabiting the Malay Peninsula, by Dr. Cantor ; 
A third is a catalogue of the botanical collection 
brought home by the same naturalist in 1841. Another 
phper re-published has a peculiar interest, in view 
of the aurvcys undertaken by the French two years 
ago ia the^ Kcau isthmus for the purpose of cutting a 
canal This is a report by Capts. Fraser and Forlongon 
a journey from the mouth of the Pakchan River to Krau, 
and thence across the isthmus to the Gulf of Siam. In 
the 16th paragraph of that report they urged that the Bay 
of Bengal could be connected with the China Sea by 
cutting through the isthmus at comparatively little ex¬ 
pense. They enter into calculations showing how easily 
this could be done, the advantages of the route. &c. 
These calculations of distance, cost, etc., are exceeaingly 
elaborate, and show that the two officers entered tho¬ 
roughly into the matter. 

It will thus be .seen that the volumes ofier much of 
interest to several classes of students, and we repeat the 
hope that the Singapore Society may shortly be in a 
position to continue the publication of further selections. 


LETTERS TO THE EDITOR 

\Tht Editor dm not hold himself responsible for opinions 
pressed hy his correspondents. Neither can he undertake to 
return^ or to correspond 7 vitk the writers ofy rejected manu¬ 
scripts, No notice is taken of anonymous communications. 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impsossible otherwise to insure the appearance even 
of eommunications coniahsing interesting and novel facts, ^ 

Physiological Selection and the Origin of Species 

SkEING that criticisms on the theory of physiological selection 
are flowing through channels other than the pages of Natukk, 
and this in a volume larger than could at first have been antici* 
pated, it seems desirable that 1 should now permit them to 
exhaust themselves before urulertnking a further and a general 
reply. On the present occasion, therefore, I will only ask you 
to be good enough to insert the following remarks. 

In order to put myself right with my critics, I should like 
them to remember that the paper published by the Idnnenn 
Society is designedly restricted to a preliminary statement of 
principles, which, it was hoped, might fulfil its avowed object 
of other naturalists to co-operate with me in verifying 

the theoryT»yol^rvation and experiment, in the ways 8uggestc<l, 
Such being.the design, all details as to facts and references were 
iatentionariy omitted, and the same has to be said for all objec- 
tioaa to the theory which had occurred to my own mind. All 
these things will require to be gone into with the utmost care, 
dhdtild the course of verifying inquiry eventually prove that the 
vdee of Nature pronounces for the theory. Therefore, while I 
thajdt/ul for all criticisms,! should like my critics to 
Temember that they have not as yet my whole case before them, 
la Mirdeular, I may intimate that 1 should not have published 
«yni tho outlines of my theory had I not been prepared for the 
v^wy obvious exceptions which arc taken to it by Mr. Wallace 
hei the^enrmt Issue of the Fortnightly Review, 

■. indebted to Mr. Francis Darwin for his reference 

, to, llXi aatlqpation of my theory, for the foot that in its 

■ I theory has independently occurred tp so dis- 
[tralittt, appeals to me as an additional pledge 
ty. On the other hand, t am greatly dis- 
fhtther statement that he has reason to suppose 
srith the pidnclplh bf philologies! 
(at did hbl regard it with any great favour." 
ihbeAiidder the it wds n 

Q< his prahsMy 


elioed, and therefore I shall await with no ordinary interest the 
statement of his reasons for thinking otherwise, whether this be 
communicated ihibugh your columns or privately to lUyselt It 
only remains to add that, if Mr. Darwin will be kind enough to 
turn to p. 380 of my paper, he will find that I have quotM in 
extensOf and with its context on both sides, the passage from the 
** Origin of Species ’’ which he extracts. But it does not appear 
to me that this pass^e furnishes any evidence that the theoiy of 
physiological selection was ever present to the mind of the 
writer—less evidence, for instance, than there ix'from a passage 
in one of his earliest writings that the theory o? natural selec¬ 
tion was present to the mind of Mr. Herbert S[>encer, 

George J. Romanes 

Geanies, Ross-shire, September 4 

Actlnotrocha of the British Coasts 

I HAVE been reminded by Mr. T. Bolton, of Birminj^am, 
that about three years ago 1 sent him living specimens 01 what 
Mr. A. G. Bourne afterwards identified os Phoronis, At the 
time I was under an impression, from hasty observation of the 
arrangement of the tentacular crown, and before I had seen the 
entire animal, that I had found a new Polyzoan allied to 
Lophopm, phoronis occurs here in company with SpU seti- 
corms ; a solitary individual or a small group of the former, in 
the midst of a colony of the latter. A block of stone densely 
populated with these annelids is a most interesting object in a 
tank. To me they have proved so interesting that t believe I 
have spent more time over them than over any other marine 
organism. 

1 lake the opportunity of calling attention to what I believe 
is an undescribed species of Peridinium that annually recurs in 
these waters. The form is llattish, and the outline lu-conicaj, 
having one end bifurcated, with a flagellum in the fork, and a 
central ciliary groove. By degrees it loses its present form, and 
assumes that of a spheroid. 

I will gladly send specimens of either or all of these organ¬ 
isms to any naturalists who may wish to study them, if the cost 
of carriage be defrayed and the applicants not very numerous. 

Sheerncss«on-Sea W, H, ShrubsoEE 

A New Aerolite 

On May 38 last a farmer of Barntrup, a small town of the 
Principality of Lippe, in the north-west of Germany, walking in 
the afternoon, 2I1. 30m., on the edge of a neighbouring wood, 
suddenly heard repeated reports like those of a gun, followed 
shortly after by an indistinct rumbling as of thunder. At the 
same time a meteorite came crashing through the leaves of a 
tree. The rumbling came from a south westerly direction, the 
temperature was warm, the sky bright, and almost entirely 
cloudless. 

This is the twelfth case of a meteoric fragment being found in 
the north-west of Germany. It is n monolith of about the size 
of a walnut, and weighs I7’3 grammes (specific weight = 3‘49J). 
It is covered with a black crust chipped oflf in places by the fall. 
Under this crust it is of a light gray colour and granitic sub¬ 
stance, dotted in places with small yellow crystals, which are 
probably troiiite or schreibersite. It has been lately present^ 
to the Detmold Museum, T. IIakpkb 

Bremen, Germany 


DRAPER MEMORIAL PHOTOGRAPHS OF 
STELLAR SPECTRA EXHIBITING BRIGHT 
LINES 

T he spectra of ordinary stars, whether examined 
directly by the eye, or indirectly by means of 
photography, present little variety. The comparatively 
tew cases of deviation from the usual type are therefore 
particularly interesting, and the occurrence of bright lines 
In a stellar spectrum constitutes perhaps the most sin^lar 
exception to the general rule. The brightness of the F 
line in the spectra of y Cassiopeiae and ^ Lyree was 
noticed by Secchi. Rayet afterwards found three ratiber 
faint stars in CymuSy the light of which was largely con¬ 
centrated in bkif^t lines or hands. The adoption at tihe 
Observatory of a system of sweefdng, 
with a attached to the eye-piece w t£s 




tetescppfi, resulted in the discovery by th^ 
ItrasHInt writer of several additional objects uf the same 
date. Still more recently, Dr, Copeland, during a 
journey to the Andes, has extended the list by the dis* 
eovery of some similar stars in the southern heavens. 

Among the photographic observations which have been 
undertaken at the Harvard College Observatory, as a 
memorial to the late Prof. Henry iJraper, are included a 
scries of photographs of the spectra of all moderately 
bright stars visiBle in the latitude of the Observatory. A 
recent photograph of the region in Xygniis, previously 
known to contain four spectra exhibiting bright lines, has 
served to bring to our knowledge four other spectra of 
the same kind. One of these is that of the compara¬ 
tively bright star P C'ygni, in which bright lines, ap¬ 
parently due to hydrogen, are distinctly visible. This 
phenomenon recalls the circumstances of the outburst of 
light in the star T Corona*, especially when the former 
history of P Cygni is considercJ. According to Schon- 
feld, it first attracted attention, as an apparently new star, 
in 1600, and fluctuated greatly during the seventeenth 
century, finally becoming a star of the fifth magnitude, 
and so continuing to Ihe present time. It has recently 
been repeatedly observed at the Harvard College Ob¬ 
servatory with the meridian photometer, and does not 
appear to be undergoing any variation at present. 

Another of the stars shown by the photograph to have 
bright lines is D.M. 4 * 37'^ 3^31, where the lines are un¬ 
mistakably evident, and can readily be seen by direct 
observation wuh the prism. The star has been over¬ 
looked, however, in several previous examinations of the 
legion, which illustrates the value of photography in the 
detection of objeclb of this kind. 

The other two stars first shown by the photograph to 
have spectra containing bright lines are relatively mcon- 
spicuous. The following list contains the designations 
according to the Durckmusten/jigy of all eight stars, the 
first four being those previously known:—35" 4001, 
35 ^ 4013, 395^ 36' 3987, 37'’ 3821, 38^* 4010, 37" 3871, 

35 3952 or 3953. Of these 37^ 3871 is P Cygni, and 
37* 3821, us above stated, is the star in the spectrum of 
which the bright lines arc most distinct, 

KDWAKU C. PlCKKRINi; 


P£A7' FLOODS JN THE FALKLANVS 

PI accompanying narratives of a singular visitation 
* which has befallen the town of Stanley m the Falk- 
lands may be of some interest to the readers of Nature. 
Though the causes arc so different, the effects of the 
bursting of a peat-bog in some respects curiously simulate 
those of a lava-flow. The papers have at different times 
been sent to Kew from the Colonial Office, It is partly 
in the hope that their publication may lead to some prac¬ 
tical suggestion for dealing with the trouble that I ask for 
their insertion in your columns, 

W. T. Thiseuton Dvek 

The Acting-Governor Pajeev to Governor 
Callaghan, C.M.G. 

Stanley^ Falkland Islands^ January i, 1879 
Slk ,—1 regret to have to report to you the circum- 
vtAftces attending an accident which happened early on 
the morning of November 30 last. 

Just after midnight on Friday, November 29, one of 
the inhabitants was awakened by the continued barking 
of his dog, and thinking that a cow had strayed into his 
prden, he went outside, when to his alarm he found that 
his house was surrounded by a black moving mass of 
peat several feet in height, and travelling down the Ihil at 
about four to five miles an hour. It wsu^ not until day* 
light that the extent of the disaster was mamfesjtecL 
The sufierm by the calamity were quite shut ofiT 
communication with the rest of the settlement, until thby - 


had cut a way for 

pex't, which everywbeib''0tMrri)U«iJbd‘'^d^ 

' tunaleW no lives Verb'Jbst. , ' ^ 

Immediately, when the t^epewt reacHod hie, 1 prohmMt 
to the scen^ of the disaster, and found thetbw m a 
state than it had been rej;irescnted, ^ ctornmimtiatlM 
between the east and west end of Stanley being 
cut off. except by boats. At this time chete WaS no 
ceptible movement in the mass of peat which cOvered'tbh 
ground in confused heaps, except in Phiioinel Stt^ add 
the drain on the east side—where 1 perceived the liquid 
peat moving down at a very slow rate. To get rid of this 
as quickly as possible, 1 found it advisable to tstrn all 
water that could be damned tip, and shiice the p|^t 
whilst in a liquid state, and by this means I cventuaHy 
cleared Philomel Street. On following up the cotrr^ 
which the slip had taken, the hill presented k curiou* 
appearance. From the peat bank, down to the brow of 
the hill, a distance of about 250 yards, the surface-peat 
lay in confused heaps direct from the opening of the po^. 
The moving power (whether water or liquid peat it t» 
impossible to suy) travelled over the ground faster ths,n 
the heavier bodies, which were left standing 3 to 4 feet 
above the level of the ground. 

Proceeding to the top of the bog, I found a depression 
extending over 9 to 10 acres of ground, the ed^c^ 
Clacking and filling up w'ith water, and threatening 
another accident. I at once saw the necessity of calling 
upon the inhabitants to assist me in cutting a trench at 
the back of the hill, so as to draw off this accumulation 
of water, which seemed likely to float the loose peat left 
in the depression down into the settlement. I am 
glad to say that this call wms heartily responded to by 
every man in the settlement, the g^entlemen finding sub¬ 
stitutes to take their placc-j. 

All worked for eight days in the cold and the rain, but 
nevertheless they were unsuccessful in canying the 
ticnch through the bank into the bottom of the slip, 
owing to the soft peat welling up from the bottom and 
filling the trench again. Seeing that the exertionB were 
of little avail in tlic present state of the bog, I did 
not press the settlers to continue the work that was so 
disheartening in its results; and as I now felt satisfied, 
from'the great quantity of water that had been drained 
off, and the cutting being at a level, that this would pre¬ 
vent any further accumulation of water taking place in 
the slip, as there was no immediate danger of another 
accident taking place, the work was stopped, and I pub¬ 
lished the inclosed notice. 

With your Exccllcncy^s permission I will, in the course 
of a few weeks, prepare sections of the bog and the 
settlement, showing a plan of drainage wliich will^ I hope, 
prevent a similar accident happening again.—I have, Stc., 
(Signed) ARTHUR Bailby 

His Excellency Governor Callaghan, C.M.G- 

Lieut.-Guvernok Bakki-y to Earl GranvilUS 

Government House^ Stanley^ Futhland 
/tt/w 3, r886 

My Lord,—! regret to have to report that a slip of the 
peat-bog at the back of the town of Stanley, simlAt |0 
that which occurred in November 1878^ but 
yards to the westward of the scene of ths^ accident, 
place last night A stream of halMiquid peat, oytt 144 
yards in width and 4 or 5 fteet dbep, flawed SttddbiJLly, 
through the town into the harbour, bhclAit Up, ifiie 
streets, wrecking one or two houses in its > 

rounding others so as completely to 
ants. Fortunately, as the night was wtt arid 
almost every One Was doors, and thb 

in the wrecked houses issued in 
unfi^rtttnau^y, sibdtlifSiW m the 
been recoveted^ i»o 
have,Qccum' 4 ' 



N-4rmjss^ 


44 * 


may a|so have 

^ W h^8 house la almost filM with peat, 
|a} people of Stanley, as on the former oexasiopf 
respmee in dealing with the 
i myaelf reached the spot barriers 
l^dlKan effected and lanterns placed to keep the public 
spots, whilst all those who had been 
driv^ lrom their homes had been accommodated by their 
neigyiaub, 

(5) This morning bodies of volunteers were early at 
work» clearing the streets, so far as it was safe to do so 
without risk of disturbing the superincumbent mass of 
p^t and setting it in motion again, and draining the 
Wati^ from tt as far as was practicable. 1 have also em¬ 
ployed a strong body of labourers, under experienced 
supervision, in the same work, and have directed tlic 
remoyal of all persons remaining in dangerou>ly situated 
bouses arfd there is now little risk of further accident. 

(4) The slip was caused, apparently, by the unusually 
heavy rains which have fallen during the last few days, 
and which the drains constructed by Mr. Itailey, the Sur¬ 
veyor, in 1S78, proved insufficient to carry otf. Deeper 
and wider cuttings will now be made, and 1 trust that the 
recurrence of any similar catastrophe may thus be pre¬ 
vented. The town of Stanley is, however, from its situa¬ 
tion and the mass of peat-bog on the high ground behind 
it, always to some extent exposed to danger of this nature 
in times of ujuisuaUy heavy rainfall—T have, &c., 

, (Signed) Arthuu Bakkly 

The Right Hon. Earl Granville, K.G., &c. 


77//:* BRITISH ASSOCIA TION 

BiRMlNr.HAM, Tuesday 

T he Birmingham meeting has been one of unusual 
excitement, mainly originating in the pre-arranged 
discussions which have taken place in several of the 
Sections. It is generally felt that this comparatively new 
fcatujteh^is given new life to the Association, and ought to 
become general in all the Sections. At present the 
arrangements are somewhat crude, and the discussions 
are apt to become unmanageable. In some cases each 
of the speakers has all he means to say already written 
out, 30 that the discussion becomes merely the reading 
of a series of papers on a given subject. In other cases, 
however, at the present meeting, the discussions have 
been to a large extent extemporaneous. This was espe¬ 
cially 80 with the joint meeting of Sections A and U 
to consider the subject of colour-vision, and with the dis- 
cuasipn in Section E on Geographical Education. Pro¬ 
bably the most lively and generally interesting discussion 
W8i8 that which followed Mr. Seebohm’s paper on Dr. 
Romace^' theory of Physiological Selection. Among 
those who took part in this were Profs, M. 
Foster, Newton, and F'rancis Darwin. On Saturday 
there was a lively and instructive discussion in Sec¬ 
tion C on Pre-Glacial Man, in which Prof. Me Kenny 
Hughes, Mr. Pengelley, Prof. Boyd Dawkins, Mr. De 
Ranee, and others took part. The address of the 
President, Sir William Dawson, was a great popular suc¬ 
cess, so far as he could be heard, Prof. Rucker’s lecture 
on sdai^^babbles was universally admired, the experixnents 
b^ttg unusually brilliant Prof. Roberts-Austen's lecture 
tb forking men, on Saturday night, on the colour of 
greatly appreciated by a crowded audience. 
Tm weathb* has not been so good as could have been 
wdehbd, 80 that the excursions and garden parties have 
damped. The soirie in the highly inter- 
ItiduOtrial Exhibition at Bingley Hall otf Thursday 
waf .erbwdod and sv^ccessful. Indeed the arrai^^e- 
by the toad Cohunittee for the 

Kdaitprt ;foive giyen complex 

pshc^vaWe Way; ; 


At the meeting of the Qeneral Committee yesterday, 
it was resolved to accept the invitation to Bath for iSSS. 
For the Manchester meeting of next year, Sir Henry 
Roscoe was chosen President, the meeting to begin on 
Wednesday, August 31. The fact of an invitation having 
been sent from New South Wales for 1888, has been 
already noticed in Nature. The invitation came up 
for consideration yesterday, with the result that it was 
decided to send a deputation of forty or fifty representa¬ 
tive members of the Association, to be selected by the 
Council in co-operation with the Sectional Committees. 
The New South Wales Government hoVe oflfered to pay 
all the expenses of such a deputation, but they insist, in 
somewhat dictatorial terms, that the deputation shallconsist 
only of the most eminent representatives of British science. 
This subsidiary meeting will take place in Sydney in 
January 1888, when it is hoped representatives of science 
from all the Australasian colonies will assemble, and with 
the deputation hold a meeting, which will have for its 
object the promotion of science in Australia, and of more 
intimate relations between its representatives there and 
here. On the return of the deputation to this country it 
will report its proceedings to the Bath meeting; for the 
Australian meeting will not be regarded as a regular 
meeting of the British Association, On the whole, the 
decision come to at the General Committee meeting 
appears to give satisfaction. Victoria has also sent an 
invitation, but agreed to retire in favour of its sister 
colony. 

The number attending the Birmingham meeting is 
about 2500. 

Dr. MacAIistcr read on Thursday last to Section A 
a communication from the (benadu Eclipse Expedition, 
announcing that excellent photographs had been taken of 
the eclipse, and tliat successful experiments with the 
spectroscope had been made in the northern part of the 
expedition by Dr. Schuster, Capt. Darwin, and Prof. 
Thorpe. Dr. Schuster obtained two good and two fair 
photographs of the corona. (h>od spectra of the solar 
prominences have been obtained, showing the bright lines 
of highly incandescent vapours. In this respect the result 
resembles that obtained in the two previous cclipscs,- 
though it was thought possible that this year, being one 
when sunspots arc tending to a miniminii, would be 
marked by the more continuous spectrum that bespeaks 
lower temperature. The bright lines were especially well 
marked when the slit of the spectroscope was tangential 
to the sun’s disk, less marked when the slit was radial. 
Capt, Darwin was in charge of the coron.agraph, an 
instrument by which a continuous series of photographs 
of the corona, before, during, and after totality, can be 
taken. Before and after the ecliiJse the photographs are 
taken by means of Dr. Huggins’s device for mechanically 
shutting oif the jjlare of the sun. The idea of Capt. 
Darwin’s observations is to test the trustworthiness of 
Dr. Huggins’s method. If a complete continuity appears 
in the series of pictures taken by what may be called the 
artificial and the natural methods, the confidence of solar 
observers in the former method will be established. The 
scries has been duly obtained, but until the plates are 
closely scrutinised in England it is impossible to pro¬ 
nounce on the success of the test. Dr. Thorpe, was in 
charge of an instrument prepared by Capt. Abney for the 
determination of the intensity of the light sent out from 
different parts of the corona. He has b«n very success¬ 
ful, having made no fewer than fifteen determinations. 

The following is the list of grants which have been 
made this year by the Association :— 


A — MfUMnuxtks md Physics 


Solar Radiation . 

... y:*p 
... p 

ElecUroIySiS .. . 

Ben Kevia Oheeitatoiy . 

75 

Sitandanls of . 

Insttuotions Obanevadons . 

10 

IS 









|$et«orojogicir Obsemtoty . *.. 

Obacrvatkms ... .. 4^^ 

EkM:teic Standards . 5^ 

, B^Ckmistry 

Silent Discharffe of Electricity . ao 

Absolution Spectra. 40 

Ttansfation of Foreign Records . 5 

Nature of Solution. 20 

Influence of StHcon|On Steel . 30 

C—Ceohgy 

Volcanic Phenomena of Vesuvius. 20 

Volcanic Phenomena of Japan .. ... 50 

Exploration of Cae Gwyn Cave . 20 

Ermtic Blocks . lo 

Fossil Phyllopoda .. 20 

Carboniferous Flora of Halifax .. 25 

Microscopic Structure of the Rocks of Anglesey. lo 

Eocene Beds, Isle of Wight . 20 

Circulation of Underground Waters . 5 

Erosion of Sea Coasts .. ... 15 

‘'Manure'* Gravels of Wexford ... ... ... ... 10 

Provincial Museum Reports. 5 

D—Biology 

lymphatic System .*. 25 

Naples Zoological Station. 100 

Plymouth Biological Station . 50 

Grantun Biological Station. 75 ^ 

Zoological Record . 100 

Flora of China . 75 

Flora and Fauna of the Camcroons . 75 

Migration of Birds. 30 

British Marine Area. 5 

E—Geography 

Batho-Hypsographical Map. 25 

Depth of Permanently Frozen Soil. 5 

F—Economic Science and Statistics 

Regulation of Wages. 10 

//—A nth ropology 

Prehistoric Races, Greek Islands . 20 

British Barrows . 20 

North-Western Tribes of Canada. 50 

Racial Photographs (Egyptian) . 20 

Anthropological Notes and Queries . 10 

Total. 


SECTION C 

GEOLOGY 

Opening Address by Prof. T, G. Bonnev, D.Sc., LL.D., 
F.R.S., F.S.A,, P'.G.S., President of the Section 

I HAVE felt it ft great honour and an especial pleasure to be 
asked to preside at tlic meeting of Section C in Birmingham. 
A great honour, because of the repute of my predecessors ; an 
especial pleasure, because, as bom in the Midlands, I am 
naturally proud of the Midland metropolis, its intellectual 
activity, and its commercial enterprise. Besides this, there are 
few towns in England where I number more friends of kindred 
tastes th^ in Birmingham, Geology especially seems to thrive 
in this district, and little wonder when you reckon among your 
residents, in addition to a host of other workers, such leaden? as 
Crosskey, malleus e^^raticorum^ Alljxvrt, who taught me how to 
wptk with the micro ^cope, and Lapworth, to whose genius my 
duller mind Is under constant obligation. 

The addresses delivered at the annual meetings of the British 
Association afford a convenient opportunity for what maybe 
termed stock-taking in some branch of science which has espe¬ 
cially attracted the attention of the author ; for a brief review 
of past progress ; for a glance forward over the rich fields which 
still await exploration. We may compare ourselves to pioneers 
in a land as yet imperfectly known, the resources of wmehare 
only beginning to be devdoped. Takh^our stand npon som^ 
vantagerf^nd at the border of the cleanngs, we glance forward 
over plams as yet furtroddeor cyct forests as yet nntmdted. in 
conaider in what by sriaat methods 


tiott itew lands can be wm thfongb 

treasures added to the woi^'s inteOectnid waaldii , < ^ ^ ^ 

I purpose, then, on the present occasion fo o^a fo# 
upon a bratudi of geologfoal Investigatipn whtdb ^ 

oheridi in promise for foture workers, tbe key^riote of #y 
address might be conveyed in the following aentenoa t 
application of microsooplo analysis to discovering the fhymv 
geography of bygone ages." The ultimate elm of geioiog^ 
researenes is obtaining an<«wers, in the widest and fullmt 
to these two problems in the history of our globe^-4lte evplnt^ 
of life upon it, and the evolution of its pbyrical featuses* 
the former a host of labourers, before and sii^ the epoch pt 
Darwin’s great book, have been employed in colleoUng siitd 
co-ordinating facts, and in framing hypotheses by smentific 
induction. In the latter the workers are fewer, but the remits 
obtained are neither small nor unhopefuL In the past geneva^ 
tion, men like Godwin-Austen pointed oat the principles of 
work and gathered no frniall harvest, but in the present the 
application of the microscope to the investigation of rock-struc¬ 
ture has facilitated’ research by furnishing us with an iikitrutnent 
of precision ; this, by disclosing to us the more minute mineral 
composition and structural peculiarities of rocks, enables tis to 
recognise fragments, and sometimes even to determine the source 
of the smaller constituents in a composite clastic rock^ The 
microscope, in short, enables ns to declare tin identity where 
formerly only a likeness could be asserted, to augment largely 
in all cases the probabilities for or against a particular hypo¬ 
thesis, and to substitute in many a demonstration for a 
coniecture. 

Once for all, 1 ask you to bear in mind that this address is 
mainly a recital of other men’s work, so that 1 shall not need to 
interrupt its continuity by remarks as to the original observers. 
The subject is, indeed, one to which I have paid some attention, 
but I can only call myself a humble follower of such men as 
Godwin-Austen, “ the physical geographer of bygone periocU," 
and Sorby, who was the first to apply the microscope to similar 
problems, and to whom in thU class of investigation we may 
apply the well-known saying, Nihil tetigit quod non ormndii 
^ With the deepest gratitude also 1 acknowlege the loan or the 
gift of specimens from Drs, Hicks and Callaw^, from Messrs. 
Howard Fox, Somervail, Shipman, Gresley, Houghton, Marr, 
Teall, and J. A. Phillips, from Profs. Lapworth and Judd. 
Through their liberality I have had the opportunity of examining 
for myself the greater part of the materials whicn have already 
been described in the principal geologic^ periodicals, and of 
adding many new slides lo my own collection. 

The nature of the materials of grits and sandstones has been 
so admirably treated by Dr. Sorby in his presidential address to 
the Geological Society for 1881 that I may posks briefly over this 
part of the subject. I will, however, add a few details In the 
hope of placing more clearly before you the data of the problems 
which are presented to us. In order lo exemplify the size of the 
fragments with which we have to deal, I have made rough 
estimates of the diameters of the constituent grains in a seriec of 
quartzose rocks. Sometimes there is much variability, but very 
commonly the majority of the grains are tolerably utmbrm, both 
in size and shape. In a slide from the LickeyquarUiterOxjfosed 
in the railway cutting at Frankley Beeches, grains, often well 
rolled, ranging from *02*' to '03'' are very common. In a speci¬ 
men of Uartshill quartzite, they range from *01'' to *03'', 
but the most common size is a little under •025". In a 
quartzite from west of Kushton (Wrekin) a good many grainy 
range from *03" to ’05." In two spedments of quartzite 
and pale grey) from neir Loch Maree, the grains commtmly v#ry 
a little on either side of *02", while in a specimen ^ fbe 
“fucoidal quartzite" (mouth of Glen Logan) much greater 
variety is exhibited, a good deal of the material being about 
in diameter, but with many scattered grains up to The 

gmins in a pole grey quartzite from the Hunter beds at 
side of Cannock Chase range from about *or to And ^ 
very uniform. In a liver-coloured quartzite from the snme focnUty 
they are about ns long, but narrower ami AhsUpty aUguW in 
form. These will serve as examples of wbnt: we may oaRan 
average, moderately fine grit or sandstone. It is my Ifbppufloii; 
that in a very Ijitge number of ordinary sandstones i^ast of ihe 
rains range from about one to. three bundlrediibs w uh l^^ 
n rocks, liQi^everf to whidt most penions ^ 

^ithet rather coaraie-lpuiiied," foagmedfs 6f a 'iei»h 
fa itatxrt ^ m 

It is extrti^dlffihiriEt to give, In gen#!^ 
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tW «vyw«lltn« ooattimenti of ordinary gwU«B« 
Bffld thd ootoMy crystolHiiegneiBMHu |(ut Apoaki^ of those 
totd'the ooRipoBitioA of the gvouna naaes^ 1 should 
w^Mi miodividttdd grains dO not often exceed os*', 

^hr«' VetT fire<|(OiBEit}y between this and ' 08 \ la the finer- 
gi^td giwtcn and mote distinctly banded gneisses, and their 
assbChitS qnarteifet'ous schists, about 'ot'' is a common me, 
White te finer schists (believed by many geologists to be later 
in itete tteui the aforesaid) they range from ‘002" downwards, 
and tte tfoe (mteniUy exceed *aor''. Feldspar crystals, where they 
prdbanly do not differ very materially in area from the 
quarts^ though they are often, as might be expected, rather 
loDgce Ohd natterwer ; mica crystals, cut transversely, are often 
longer and usually much narrower. Of other constituents, ^ 
be^ either rarer or more liable to change, 1 will not speak in 
The individual quarto grains^ in the compact ana glossy 
varieties of the more acid igneous rocks, are about the same 
siee as those in an ordinary granite. 

Space does not permit me to enter upon the methods of dis¬ 
tinguishing between the materials furnished by the diHeient 
varieties of crystalline schists, gneisses, and igneous rocks of 
slmtltu' chemical composition. For the most important of these 
I must refer you to Dr. Sorby’s address, but 1 may add that there 
ate others which it would be almost impossible to describe in 
words, as they can only be learnt by long-continued work and 
varied experience. I do not pretend to say that in the case of a 
grit composed of fragments of about *02'' diameter we can suc¬ 
ceed in identifying the parent rock of each individual, but I 
believe we can attain to n reasonable certainty as to whether any 
hn^ number of its constituents have been furnished by granitoid 
TO^s, by banded gneisses and schists, by fine-grained schists or 
certain phyllites, by oltler grits or argillites, or by lavas and . 
scoria. There seem to be certain minute differences between : 
the feldspars from a granitoid rock and from a porjihyrilic 
lava, and more markedly between the quartz grains from the 
two rocks. The latter can generally be distinguished from the 
polyftynthetic grains furnished by certain schists or veins, and 
these not seldom one from another. Obviously the larger the 
fragments the lean, cteteris paribus, the difficulty in their idenlifi- j 
cation. When they exceed one-tenth of an inch the risk of 
important error is, 1 believe, to a practised observer compara¬ 
tively small. 

Obviously, also, the shape of the grains leads to certain 
inferences as to the distance which they have travelled from their 
original source, and as to the means of transport, but into the 
detpuls of this I must forbear to enter. I will merely remind 
you that small angular fragments of quartz are so slowly 
rounded when iransporied by running water that, if well- 
rounded graiuB appear in large numbers in a sandstone, it seems 
reasonable to suppose that these are, in the main, wind-drifted 
materials« 

Urns every rock in which the constituent particles admit of 
recognition and of identification may be made to bear its part in 
the work of deciphering the past history of the globe. Where 
the constituents have been derived from other rocks, we obtain 
some clue to the nature of the earth’s crust at that epoch ; where 
the locality whence a fragment was l^oken can be discovered, 
the nature, strength, and direction of the agents of transport can 
be inferred. Some idea as to the structure and surface-contour 
of the earth in that district, and at that time, can be formed ; 
and thus the petrologiat, by patient and cautious Induction, may, 
in proceu of time, build up from these scattered fragments the 
loa^vaniahed features of the prehistoric earth, with a certainty 
hfuwy lew than that of the palieontologist, when he bids the dry 
boiaiss live, and repeoples land and sea with long-vanished races. 
Tb« latter study is in vigorous maturity, the former is still in its 
infimey : an much wider then is the field, so much more fasci- 
oari^, to many minds, ^ the investigation. There arc many 
whi0h are without fthit for the palseontologist—there 

tew tedeed vdiich, to the petrologist, do not offer some hope 
The field of research is so wide that not one nor few 
iM ean gidher all its fruits. It needs many workers* and it is 
te ^ bdie of eolisting more that 1 have veotared to bring the 
teno» you to-day, 

if tie Coar^ of ' 

, ^ ^ as I haw w Utile 

dealtfidtewith , 


B8 X know it, of our British grits, sandstones, breccias, and con- 
fl^omerates* I shall exclude, as involving too many collateral 
muei, the Post-Pliocene beds, and dwelt more on the earlier 
than on the later deposits, because the latter obviously may be 
derived from the former by denudatioii, so that it becomes the 
more difficult to co^ecture the immediate source of the con¬ 
stituent particles. Further, in order to avoid controversy on 


localities at which, at the present day, granitoid rucks (many of 
which may be of igneous origin, but are of very ancient <tete), 
gneisses, and crystalline schists ore exposed in Great Britain, 
as well as those where considerable masses of igneous rock of 
age not later than Mesozoic occur. The former constitute a 
large part of the north-western and central highlands of Scotland 
and of the islands off its west coast; they are exposed in Angle¬ 
sey and in the west and the north of Carnarvonshire ; they form 
the greater part of the Malvern Chain, and crop out at the 
Wrekin; they occur on the south coast, at the Lizard, and in 
the district about Start Point and Bolt Head ; they rise above 
the sea at the Eddystone. It is probable that these last are the 
relics of a great mass of crystalJine rock, which may have ex¬ 
tended over the Channel Isles to Brittany; also, that we may 
link with the massi/of the Scotch highlands the crystalline rocks 
of Western Ireland on the one hand, and of Scandinavia on 
the other. Among the indubitably igneous rocks we have 
granite, or rocks nearly allied to it, in Scotland, in the 
Lake district, in Leicestershire, and in Devon and Corn¬ 
wall. Feldstoncs, old lavas, and tuffs of a more or acid 
^pe occur in Southern Scotland, to some amount also in the 
Highlands, in the Lake district, and in various localities of 
rather limited extent in West-Central England, as well 11^ 
in the south-west region just mentioned, while in Wales we 
have, in the northern half, disiinct evidence of three 
great epochs of volcanic outbursts, viz. in the Bala, in the 
Aicnig, and anterior to the Cambrian ’ grits and slates. In 
South Wales there were great eruptions at the last named epoch 
and in Ordovician times, I have pa'^sed over sundry smaller 
outbreaks and all the more basic rocks as less immediately con- 
necleil with my present piir])osc. It is, 1 suppose, needless to 
observe that a coarsely crystalline rock, whether igneous or of 
metamorphic origin, must be considerably older than one in 
which iu fragments occur. 

Cambrian and later Pre-Cambrian .—That the majority at 
least of Che gneisses and crystalline schists in Britain are much 
older than the Cambrian period will now, I think, hardly be 
disputed by any who have studied the subject seriously and with¬ 
out prejudice. There arc, however, later than these, numerous de¬ 
posits, frequently of volcanic origin, whose relation to strata 
indubitably of Cambrian ^e is still a matter of some dispute. 
Therefore, in order to avoid losing time over discussions as to the 
precise jmsition of certain of these deposits, or the particular 
bed which in some districts should tw adopted as the base of the 
Cambrian, I will associate for my present purpose all the strata 
which, if not Cambrian, are somewhat older. The latter, how¬ 
ever, exhibit only micro-mineralo^ical changes, and of their 
origin, volcanic or clastic of some kind, there can be no reason¬ 
able doubt ; so that the difference in age does not appear to 
be enormous ; that is to say, I include with the Cambrian the 
Pebidian of some recent authors. 

The utility of microscopic research has nowhere been 
better exemplified than in the case of the oldest rocks of St, 
David’s. Some authors have supposed that the base of the 
Cambrian scries in this district has been ** translated’^beyond 
recognition, others that it has been thrust out of sight by the 
intrusion of granitic rock. But low down in the series, beneath 
the earliest beds that have os yet furnished fossils to British 
palaeontologists, there is a well-marked and widespread conglo¬ 
merate ; underlying thUj with apparent unconformity, comes a 
series of beds very different in aspect, chiefly volcanic, and 
beneath this a gmnitold rock. The conglomerate, in peaces, 
even without microscopic examination, proves the esdstence, 
though probably at some distance, of more ancient rock, as it U 
full of pebbles of vehi-quartz and quartzite; but in other parts 
it is crowded whh pebbles dosely resembling the feldstones in 
the nnderiviiiii; imluanfc group, and in some parts becomes a 
regular up almost wholly of quartz and foldspar, 

* 1 ndst V ^ Aiealg M ffia eonmieacenieat of th« next 

oBt» Wwefi ihui leoreiMaei on* phase ot Lower SUarioo 

lb the vWtohteiwMmiriemrt oif theOa^cal Survey. 








6f ifDd two or three beds of ^uartsite^ 

TOe id tnies^ eep^ to have' t^eh derived old jjranftoid 

fi^ poi^hydtic rhyofitee 6f the district In 
ou^ oi^. tfift Brende^ they ar6 ipbst c^nslncuously rolled, and 
tfttifh«»,hi^(^ed, tiMWh less uhiformly, in a grit from near the 
iidiWii contains grains of compound structure. 

I jnttst bi^edy notice the so-ealled Torrldcm sand- 
stoh<r North-Western Scotland, which is in many respects 
to the student. That it is not later than the hase of 
thc ^h^viclan is indi^>putalTSe ; that It is underlain by and cierived 
ii tnhSS Pif Archsoan rooks—gneisses^ more or less granitoid, 
wM) ^oifMiionaVschists—is universaliy admitted. Its coarser base- 
men! be^ are crowded with fragments of ihc underlying gneisses 
and stdikts, and since the epoch of their formation no material 
change has taken place in either the one or the other. Tlie hner 
h^8, though other materials occasionally occur, are largely, 
Rdm^lmes aluiost exclusively, composed of grains of quartz and 
of feldspar identical in every respect with tho'ic it) the underlying 
s^ps. it may be a fact of some significance, for it agrees with 
What I have elsewhere noticed in very old fragmental rocks, that 
the feldspar appears to have i)een broken off from the parent rock 
while stm undecomposed, and in many cases is even now remark* 
ably WcU preserved, It would seem, therefore, as if the denu¬ 
dation of the granitoid rock had been accomplished without 
material decomposition of its feldspar, butj must not allow myself 
to digress into .speculations on this interesting and suggestive 
fact. While referring to this district I may mention the quartzites, 
though, strictly spewing, they are Ordovician in age. These in 
some cases consist all out exclusively of (juartz grains derived 
from the Archxan series, which, however, are generally smaller 
than those in the Torrid on ; it would seem as if the feldspar of 
the parent rock had either decumi>ostd in situ, or had been 
broken up in consequence of the longer distance from the source 
of supply. This quartzite is sometimes of singular [mrity, con¬ 
taining little or no earthy material, and only rarely a flake of 
mica or a grain of feldspar, tourmaline, or epidotef?). 

Ordcvician- Silurian ,—In regard to the earlier of these forma¬ 
tions I am better acquainted with the volcanic than with the 
non-volcanic fragmental beds. Still, so far as I have seen, we 
find among the latter frequent indications of a supply of materials 
from regions of crystalline as well as of ordinary sedimentary 
rocks. The quartzite of the Stiper Slones (possibly earlier than 
the Arenig) appears to have derived most of its grains from 
granitoid rocks, and probably the .same is true of many of the 
o<jarser beds in the Caradoc gfoup of Shropshire and Eastern 
Waleit. The Garth grit of I’ortmadoc appears to have derived 
much of its quartz from a like source as the Stiper Stones, but 
it aUo contains bits of a fine-grained quartzose schist and of 
older clastic rocks. A grit from the Horrowdalc scries of 
ChftpeMe-dale contains, in addition, bits of old andesite and 
probably diabase, with frajgments of a rather granitoid gneiss 
and quartzose schists, b’ragments of cry tall me rock, both 
small and large, abound in the Upper Llandovery beds at 
Howl«ria Hoam, at Ankerdine Hill, in the Abbcrley district, on 
the west flank of the Malverns, and at May Hill, thus indicating 
that early in Silurian times far greater outcrops of crystalline 
rock existed than are now visible west of the Severn. Mr. W. 


Keeping Soc. vol. xxxvii. p, 149, Ac.(calls 
aitenUon to the abundance of framuents of quartz, feldspar, and 
mica in the **'greywackes *’ of the Aberysiwith district, which 

g e the rock Sometimes quite a granitoid appearance, and adds 
hi? opinion {iHd, p. 150), the abundance of feldspar 
<^iit(d[?, ?o general in the Silurian rocks (Upper Silurian of 
Worth, Wains; South Wales, andthel.akc district), points to the 
nelghWringpresence of a vast mass of early, perhaps primjeval, 
ignhda? rooks -Os the great source of sediment supply in Silurian 
Wt^ I have seen of the Denbigh grit of North Wales 
a:hd 4f Uie ConUtOh bed? of the Lake district confirms this con- 
It h true that some of the material may have been 
Odlvidan volcanic rooks, and that the quartz grains 
in th|j speclin^s which I have examined are not large. But 
^ mttst ret^mt^ that the latter can hardly have been furnished 
% jfhe hiva^ 0r,the X4tke district; and thnse of North Wale?, 
iSq^'Hnhhrlo sUtqi, do not, so far as X know, generally con- 
These, indped, may have been derived 
Cambrian rooks, hut I should doubt 
kH expl^natioh., Ih one specifheh, h 
near Cbrwto, tasrq occM. bei^ides 
la a 


among beds which, are almost certainly Ordovician or Silu¬ 
rian, we find similar evidence of derivation from much more 
ancient rocks. The conglomerates of the Meneage district con¬ 
tain, in addition to quartzites, greywackes, and other old sedi¬ 
mentary beds, abunoant fragments of a moderately coarse¬ 
grained granitoid rock^ and occasionally a hornblendic rock 
simitar to the well-known Lizard schist. A series of sp^imens ' 
which I have examined microscopically shows, irT addition to 
compact igneous rocks, apparently volcanic, qnartz grains pro¬ 
bably derived from granitoid roex, various fine-grained schists 
and schistose argillites or phyHites, quartzites, grits, and other 
older clastic rocks. One fragment of Hchist contains little eyes of 
feldspar, and in general structure reminds me of some in the so- 
called “Upper Gneiss’* series of North-Western Scotland. 
Another, n fine-grained mica-schist or a phy Hite, exhibits a cleav¬ 
age transverse to the rumple<l foliation. 

A rich harvest probably awaits the explorer in the ** gvey- 
wackes’* of the southern uplands of Scotland. A “Lower 
Silurian’* conglomerate from Kingside, Peeblcs-shire, contains 
numerous fragments of igneous rocks, probably of volcanic 
origin, and hits of granitoid rock, with some which are either 
very old quartzites or perhaps vein quartz. These have been 
crushed and re-cemented before being detached from the parent 
rock. The basement conglomerate of the Craig Head limestone 
group (Llandeilo-Bala) is full of rounded fragments of volcanic 
rocks. These, as in the last-named case;, exhibit considerable 
variation ; the majority, however, are probably andesites, and 
perhaps in one or two cases even basalts. A Middle Llandavery 
conglomerate from near Girvan is largely made up of fragments 
which appear to have been derived from very ancient quartzose 
rocks. The greywacUe of rather later age from near Heriot, 
Edinburghshire, contains, with numerous volcanic fragments, and 
a little argillite, a few bits of fine-grained quartz-schist, together 
with grains of quartz and feldspar, suggestive of derivation Trom a 
more coarsely crystalline rock, 

0/(1 AW .^iWi/sioud and Azwiww.—It is, I believe, indisput¬ 
able that when the Old Red Sandstone of Scotland was formed 
a great period of mountain-making had ended and one of 
mountain-sculpture was far advanced. The conglomerates are 
often full of fragments of the crystalline rocks of the Highlands, 
and no doubt the sandstones derived their quarU grains from the 
same source. In ihc southern half of the country, however, as 
is well known, vulcanic materials, more or less contemporaneous, 
play an important part. 1 have not been able to examine closely 
the Old Re<l Sandstones of England and Wales, but their fre- 
(juent near resemblance to the sandstones of Scotland suggest? 
a similar derivation. True, the materials may have been sifted 
from older clastic rocks, but there is nothing specially to suggest 
this, and the abundant pebbles of vein-quartz, which I have seen 
in one or two localities, seem rather more favourable to the other 
hypothesis, I have only examined microscopically a very few 
specimens of Devonian grit, all from the south side of the country. 
These certainly seem to have derived their materials, in part at 
least, from crystalline rocks, both granitoid and schists of finer 
grain ; one specimen also apparently containing some bits of 
hyix»me tarn Orphic rock. 

Carboniferous .—In Scotland some of the basement beds of 
this series so closely resemble the Old Red Sandstone that no 
further description is needed, and the same remark maybe made 
of the very few overlying sandstones wliich 1 have carefully ex¬ 
amined. In the North of England the basement conglomerates, 
so far ns I have seen them, are made up of earlier Paleozoic 
rocks, but for many of the great masses of sandstone which occur 
in the series a source of supply is not so easily found. Dr, Sorby, 
who has made a special study of the Millstone grit of South 
Yorkshire, tells us that it is formed of grains of quartz and 
feldspar, apparently derived from a granite, and contains pebble®, 
sometimes an inch or so in diameter, of vein-qiiarU, of hard grits, 
of an almost black quartz-rock or quartz-schist* and of a non- 
micaceous granite, lie also note? ope fragment of a greenstone, 
and another either of a fine-grained mica-schUt orof aclay^slate. 
The granite, he states, more resembled those of Scanainavia 
than any one now visible in Britain, and the bedding indicated 
a supply of materials from the north-east. In the Miflstouefirit 
near Sheffield he says that the grains appear to be but little 
worn, as if they had not been drifted from far. A few also appear 
to have beeii derived from schbts. , P’rom what I have 
seen. 1 antj^ij^e Sorby'e conclusions may be extemHed 

tomnst CarboOiferova tdostic beds of Northern 
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anoth^ Importaal, If pot the pnndpal, source of supply mutt be 
on the nokih-wevt. Tne tnatedals of the b^ement con^ 
gloiPemtes and grits in North ’Wales appear to be either Paleeozoic 
ip^k ot vein-quartz and au impure jasper; but a microscopic 
Study of carefidly selected specimens^ especially h'om Anglesey, 
paknt produce interesting results. In Central England, os the 
Ola Sandstone is commonly absent, and, if present, must 
have bieen speedily buried, we should naturally look further aheld 
for the materials of the Coal-Measure sandstones and Millstone 
grit, where it occurs. But probably we shall be right in including 
this, as indicated by Prof. Hull, with the northern district. He 
also points out that in the south-western part of England and in 
Soutn Wales there is good evidence that the materials Itavebecn 
brought by currents from the west. I have only examined one 
^ectmen from tliis region, but it has proved very interesting, 
ft is from a Carboniferous grit near Clcvedon, in Somersetshire. 
About one-third of the rock consists of quartz grains which I 
should suppose derived from schists or gneisses of moderate 
coarseness ; quite another third rd fragments of a very fine¬ 
grained micaceous schist, about ‘03" long. It is possible that 
these may be phyllites, but 1 think it far more probable that 
they are true schists. They are very like some ol the more 
minutely ciystalliue schists of Anglesey, and it is evident 
in some caries that the rock had been corrugated subsequent to 
foliation. 'Phis grit also contains a few bits of feldspar and flakes 
of mica, I must not forgot to mention some curious boulders 
which have been discovered occasionally in actual coal-seams. 
Through the kindness of Mr. Radchfle I have been able to 
examine some specimens found at Dukinfield Colliery. They 
are hard quartzosc grits and quartzites, licaring a general resem¬ 
blance to sundry of the earlier Palicozoic rocks. One of the 
latter is as compact and clean-looking as the well-known quartzite 
of the North-Western Highlands. Besides quartz, and perhaps 
a little feldspar, it contains a small quantity ol irun-oxide {?), two 
or three flakes of while mica, a gram or two of tourmaline, and 
of a mineral resembling an impure epidote. A similar quartzite 
bos l«:‘cn found by Mr. W. S. Gresley in a coal-seam in Leicester 
ahire, and I have described another from the “thirteenth coal ” 
at the Cannock Chase Colliery. In each of these quartzites the 
two minerals last named may also be detected. 

Before quitting the Carboniferous series I must call attention 
to some interesting grits which during the last few years have 
been struck in deep borings. In the London district a red 
sandstone, in some places conglomeratic, has been found under¬ 
lying fiundry mcml>c« of the Mesozoic series. Some have 
thought this of Triassic age, but inasmuch as it is very doubtful, 
as we .shall presently see, whether the coarser beds of thcTuassic 
formations extended so far to the east, and the dip of the red 
beds in the well at Richmond agrees better with that of the 
Palaeozoic rocks in <dbor parts of the buried ridge, 1 think these 
sandstones more probably older than any part of the Mesozoic 
series, perhaps not very far away from the base of the Carboni¬ 
ferous. In the lioring at Gayton, in Northamptonshire, Lo a cr Car¬ 
boniferous rocks were succeeded by reddish grits and sandstones. 
Tlie finer beds much resembled the ordinary Old Red Sandstone, 
and, like it, suggested a derivation from fairly coarse-giaiued 
crystalline rocks. But of the origin of one rock, a quartz-ftldspar 
^it, there can lx: little doubt. 1 may briefly describe it as very 
Dkc the Torridon sandstone of Scotland, except that the cement 
ia calcareou'*. I do not, indeed, claim for it a like antiquity, for 
I think it far more probably about the age of the lowest part of 
the Carboniferous series ; but it, too, must have been derived 
from granitoid rocks. While some ui the grains arc fairly well 
rounded, others, especially of feldspar, as in tlic Millstone 
grit of South Yorkshire, do not seem to have travelled 
very far. 

Permian ,—The sandstones of the northern area belonging to 
this formation do not, as far as I have been able to ascertain, 
afford us much information. Quartz grains, of course, abound, 
as they are rather small, it is not possible to be sure whether 
t]^y have been primarily derived from a granitoid rock or a 
schist The former, however, api>ears to me the more probable 
source. They also contain fragments of feldspar still recognisable, 
flakes of mic4, and possibly a little schorl. TPhe frequent occur¬ 
rence of crystalline quartz as a secondary formation in these 
sandstones ts a point of much interest, but has no relation to my 
present inquiry. The breccias near Appleby, Klrkby Sleriheii, 
See. , which I have not seen, indicate that at this time not distant 
taasaes of Carboniferou* limastone, and of earlier Palmosoic 
lodu, were undergoing denudation; but it appears td im¬ 


probably that the flner tpaibriKls of tbe 
by any 'fock* in the vici0ii;y<^ ■" ' ^ ^' "i .V 

The Permians of the oen^ ajea offter a 
work. For the materialc of the sandy beds*! should 
a distant source, hut for dm pebbles tn the conglbmetatee^ ^blW 
the fragments in the breccias, we need not traveLvory fornfidU 
The Lower Carboniferous Measures contributed llmertonei^ 
chert, the former being especiaily abundant in tlm cong^ov^idfoiL 
but the “ vein-quartz, jasper, slates, and hornstone,^ menthitm 
by .son^e observers, indicate that yet earlier rocks ftunaiahed thkw 
contingent, while of the igneous materials 1 will speak dlrectlyii 
I shall pass very briefly over the breccias, so well dl«playeij|, 
instance, on the Clent and Lickey hills, at no great 
from this town, because I trust we shall have presented to us, as 
the course of this meeting, a sample of the rich harvest whip is 
awaiting explorers. Earlier investigators looked towards Wahtt 
for the origin of these fragments ; we shall, I believe, learti that 
the majority are more prol^bly derived from rocks, Which, though 
now almost liiddcn from view, exist at no great distance. Some of 
the more compact traps may have come from the old rhyolites, 


granite " to outcrop of crystullloe 
rocks Mnlvernian age. These breccias have Men regarded Os 
proving the existence of glaciers in the Lower Permian age. It 
is, of course, possible that floating ice has been amoujg the agents 
of transport, but after carefully examining the speamens in the 
museum of the Geological Survey on which glacial atrias are 
asserted to occur, I am of opinion that tlie marks are clue to 
subsequent earth-movements. On only one specimen did I 
recognise glacial striation, and this pebble is so different from 
the rest that 1 think it must have come drift, and not from 
the Permian beds. 

No less interesting are the Permian breccias of Leicestershire. 
These have attracterl the attention of an indefatigable local 
geologist, Mr, W, S. Gresley, and to his kindness I am indebted 
ior the opportunity of examining both rock specimens and slice^ 
As might be expected, fragments, which 1 have no hesitation in 
referring to the Charnwood series, arc not wanting, though 
hitherto they have not occurred in any abundance ; but perhaps 
the most interesting member ia a tolerably hard conglomerate, 
containing rather abundantly pebbles of a speckled grit and of a 
com}iact “ trap.” Microscopic examination of this conglomerate, 
which varies from a fairly coarse puddingstuuc to a grit, shows 
that the above-named speckled grit is coin posed of smaU and 
rather angular fragments of quartz, associated with grains of 
brownish and greenish material, which may be in aome^ Cases 
decomposed bits of a rather basic lava, in others possibly a 
glauconite of uncertain origin. But the trap ’* pebbles arc yet 
more interesting. These are the more numerous, and are com- 
monly well rolled. They probably belong, roughly speakiii|^ 
lo one species, but exhibit many varieties. In a single slide I 
have seen at least six, perfectly (listinct. Some are indubitably 
scoriaceous, others full of microliths of a plagtoclastio foldsOat, 
others almost black with opaclte, others mottled brown devltri' 
fled glasses, more or less fluidal in structure. Probably they 
belong to the andesite group, with a silica percentage not vety 
far away from sixty. In none have I observed any w 
crushing or cleavage, so that I cannot refer them to the Charo* 
wood scries, but conjecture that they are relics of volcttUd;^ 
later in age than the great earth movements which affected that 
series, though I cannot connect them with the more baric iwuit- 
Carboniferous outbreaks of which we have indications at Whit- 
wick and elsewhere. Quartz grains also occur^ and of 

these exhibit a rather peculiar “network ” of crackfl which, is 
characteristic of this mineral in the rocks of Peldar Tor, Sharply* 
&c., and one such grain is attached to a fragment m.mihiafoly 
devitrified rock. Hence, as shown by Utger fragments^ th^ 
Charnwood series has contributed to tne materials of this Cph' 
glomerate, but the more abundant appear to have been deri^ 
from volcanic vents, the locality of which h at present 
undiscovered.^ 

7 he Burner l>eds and the lower part of the 
consist of more or les ^ coarse materials, while id the remiip^r 
of the latter such deposits ore rare and loo^. 
dent that after the depnrition of the Keeper jipto 

different set of physical conditions ptewL 
consisu of sandstoifoli Olid oi^lometa^ 
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cwi the e«$teiit gide of the Pennine Ch{i|a«, 
have It developqtent in X;aiinft«hii^e ftlod Chetliire, end thin 
the ionth-eo^t, almost disapi^earing in eastern 
end in Warwickshire. As the Trias is followed 
along the valley of the Severn, the Bunter in like 
aiisiy dies mn, while the Keuiper marls may be traced on into 
SomerAetshiit and l>evon* In that region also there is a grand 
de^lopment of the lower and coarser members. As might be 
there are considerable differences between the lower 
Tnlssio deposits of the northern and southern areas, so that it 
wHl'be convenient to speak of them separately. The northern 
group, as is well known, is separable in the Midland and north- 
wesUm district into the Lower Bunter sandstone, the Pebble* 
btdSi and the Upper Banter sand'^tonc, over which come, more 
or leas unconformably,' the Reaper sandstones. Pebbles arc 
either absent from, or very rare in, every part of the Hunter 
exc^ the pebble-bed, and are generally small and scarce in ihc 
Kouper sandstones, except in the basement breccias, li will be 
convenient to make a few remarks on them before dealing with 
the associated sand < and sandstones. The pebbles in the Hunter 
conglomerate are most abundant, and generally attain the largest 
siee in the Midland district. Towards the north-west, though 
the conglomerate attains a thickness of more than 500 feet, 
pebbles are rarer and smaller, and this, I believe, is also the 
case in Yorkshire, though the thickness of the deposit is not so 
great. 1 can, however, answer for the occurrence of pebbles of 
fair size and in considerable abundance for some distance to the 
north of Retford. In the Mitlland district they are very fre¬ 
quently from about 2" to 4'' in diameter, though smaller arc inter¬ 
mingle and occasionally some of large size ; these attain in 
certain localities to a diameter of 6", or even a little more. The 
majority, as far as I know, are well rounded. In this district 
many different kinds of rock arc found in the conglomerate ; the 
most abundant are quartrose—vein-ejuartz, quartzites, and hard 
grits or sandstones. Besides these we find chert and limestone 
fiom the Carboniferous series, variou'i fossiliferou*. locks of 
Silurian, Ordovician, and possibly Cambrian age, with uiud- 
stonea and argillites, more or less flinty, of uncertain date. 
FeWstones, using the term in a wide sense, are not rare, and 
granites or granitoid rocks sometimes occur. These, however, 
together with the scarce fragments of gneiss and schist, are usu¬ 
ally veiy decomposed, A hard nuartz-feldspar grit, somct)ine.v 
very like a binary granite, may be found, and I have noticed 
a ))e(^liar black quartzose rock of rather schistose structure. As 
the lithology of the Hunter conglomemtc has already attracted 
the notice of more than one author, I shall restrict myself to a 
brief mention of its more salient features. The most abundant 
rook U a quartzite, frequently so compact as to give a rather 
lustrous smb-conchokial fracture, in which the individual grains 
can be with difficulty distinguished. In colour it varies mostly 
fifom white to some tint of grey, but is occasionally “livcr- 
ooloured.” Rather obscurely marked annelitl-tubes are the only 
organic indications which I have observed in these quartzites, 
imd these are very rare. Under the microscope the rock cou- 
sifltg chiefly of quartz fr^ments, of various foruis in different 
wedmens^ with an occasional fr^ment of feldspar (sometimes, 
i think, sijicified), a flake of white mica, a grain of tourmaline, 
Wd of an impure epidotc (?). As a rule it is easy to distinguish 
this qflartxite from the other indurated arenaceous rocks which 
octiur in the conglomerate, especially from those containing 

The above-described quartzites differ in appearance both 
ranctb^oopically and microscopically from those of Ilartshill, the 
and the Wrekin district, but they closely resemble the 
m#8t compact variety, which I have already described as occur- 
tittf in bouldem in coal. They have also an extraordinary likc- 
netW to quartaite pebbles iu Old Red Sandstone and Lower Car- 
bobUbroua oonglomerates of Southern Scotland and to the 
of the Northern and Western Highlands, already 
oescKbed^^ « liver-coloured variety of which, os I have been in- 
fortiM, CHCCnn ih the iMand of Jura. These quartzite pebbles, 
to my knowledge; may be traced into Lancashire on the one 
w l^ehnine €haiu and to beyond Retford on the ocher. 
The iqnaru4eldapat grit consists mainly of quarts and feldspar, 
ok4^kH^ty^ the debHs of granitoid I have £>und It at 

the nc^erq mittgio of Cannook Chase, and 
beds neat the Liekey 


every othorjock which I have seen w tifu in any other part of 
JMtaim Tm nearest approach to it ia the qoor^flHdspar grit, 
already mentioned as having been struck in the Oayton bonng, 
Northamptonshire, but this ha.s a calcareous cement. The feld- 
stones vary from micro-crystalline to glassy rocks more or less 
devitrlfied, some being slightly scoriaccous. They may be 
classified lithologically as quartz-felsites, rhyolites (more or ku 
devitrified), quartz-prophyrites, poiphyrites, and old andesites. 
Some specimens contain a considerable amount of tourmaline, 
and 1 have seen this mineral in the vein-quartz pebbles. It also 
Occurs rather abundantly in a very hard, black uuartzose grit. 
I have received varieties of feldstone, which I have found on 
Cannock Chase, from^he Bunter l>cds of the Lickey and from 
Nottingham. In Staffordshire pebbles of granitoid rock, gneiss, 
juitl schist are not only rare, but also generally too rotten to 
admit of examination ; but I found a few months since, in the 
conglomerate at Style Cop, near Kugeley, two pebbles of a 
whitish gneiss, which appeared to me to indicate a secondary 
cleavage-foliation, such as may be observed in many parts of the 
Scotch highlonds. The black quartz-schist already mentioned 
exhibits a peculiar “squeezed-out" structure,’ which ordinariiy 
indicates that the rock has undergone great pressure. 

The sandy matrix and associated sandstones of the conglomerate 
l>eds, together with those of the Upper and Lower Bunter, and 
of the Lower Ken per, consist mainly of quartz grains, most of 
which appear to have been derived originally from granitoid 
rocks. They arc often more or less angular, but at certain 
horizons, as described by Dr, Sorby, Mr. Phillips, Mr. G. H. 
Morton,^ and others, well-rounded grains are so abundant os to 
suggest an exposure to the action of the wind> They are often 
stained red with iron peroxide, and mixed with more or less 
earthy matter. In Cheshire and Lancashire recognisable grains 
of fckl'?; ar have l)een noticed by Mr. Morton and others, and 
probably this uiineral is, in most oases, the source of the 
argillaceous constituents which are often intermingled with the 
<j«ariz grains. Flakes als > of while rnica are sometimes rather 
common. So far as 1 Imve been able to judge, distinct grains of 
ixdled feldspar arc commonei in the north-western district than 
in Staffordsnii‘e, where, however, mica-flakes are sometimes rather 
abundant, 

'I he Keuprr sand-tone seems to me to differ from the above 
only in the general absence of the red colour, and infa more even 
bedding, especially towards the upiier part (the waterstonos), 
where they are interbedded with the marls. The appearance of 
j these last suggests that the currents were gradually losing strength, 

I and only capable of transporting the finer fcUUpathic detritus with 
occasional liny plates of mica. 

q'he lithology of the lower part of the Trias in the southern 
area is as yet imperfectly worked out, and a rich harvest awaits 
the student. My own knowledge of it but superficial, so tlml 
I must pass it by wilh a brief notice. 'I he great beds of breccia, 
so finely exposed on the Soutli Devon coast, are crowded with 
fragments, sometimes of large size ; these have clearly been 
dciived from the older roc^^H which are still in part exposed to 
the west and south-west, and probably had once a much greatef 
extension in the latter direction. Fragments of Devonian lime¬ 
stone, grits, and slate, together probably with other Paliscozoic 
rocks, earlier and later, are mingled with granites, resembling 
those of Cornwall and Devon, and many varieties of more com¬ 
pact igneous rock. The fossiliferous quartzite pebbles which 
occur mingled wilh others in the Trias at Budleigh Salterton, 
have been discussetl by the late Dr. Davidson in an exhaustive 
memoir (“British Fossil Brachiopoda," A/rw. Stfc, vol. 

iv. p. 317). He refers the majority of the fossils obtained from 
them to the Lower Devonian age, Imt a few are Caradoc, and 
four occur in France in beds which are cither Llandetlo or per¬ 
haps a little older. As the first two formations are represented, 
lithologically and palscontologically, on the Opposite side of the 
Channel in France, and the third is at presehtjonly known to 
occur in the Armormin of that country, he thinks it 
probable that these pebbles have been derived from rocks which 
are now concealed beneath the waters of the Channel, It may 
then, 1 think, be taken for granted that land to the west and 
south-west has supplied the materials of the Lower Trios of the 
southern district of England* and I may add that there is every 
reason to believe that ourikrs f>f the formation itself stfll mcist 
betieatj^ thfi,^9ea* 

11)Q conglomerates! which occur chiefly in 
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been «b faUy worked oiU hf Air, ]Stberi^e 
aM;U,r^ iw to requite hut a ]»aasixu; riotioe. It is evident 

di^r somewlmt in date* though probably all may be 
ime^to the age of the Keuper, and that they are local breccUui 
^ comgkMaaeratea formed around the margin of islands or on a 
eenfkwtal eoast-llne during a gradual iiubsiclence and in com* 
pfeatiwely quiet waters. 

^/nMWJCiV^Coarse detrital material is not very common in the 
Jnaaasic aeries. The limited Khactic beds indicate a transition 
rrmn the peculiar physical conditions of the Kcuper to the marine 
condition^ of the Lias, and the sediment in them was probably 
dori^red ffotn the same source as the Kcuper marls. Great clay 
beds aiio occur, as is well known, throughout the Jurassic series ; 
and the sandstones, so far os 1 have 1>ecn able to examine them, 
do not cualtle me to offer any suggestions as to their origin. Pro¬ 
bably some of the grains were originally derived from granitoid 
rocks, but they may have been directly obtained from other 
aamlstooas. A grit, however, in the estuarine series of the lower 
oolites of Yorkshire (Mr. Phillips’s collection) l<H>ks as if it 
might hove been partly derived from a schist, but as this is the 
only rock froan the northern area which 1 have had the 
opportunity of minutely examining, it would be imprudent to 
speculate. 

JVfPCffmmfi-Cr^^aieiJUs .—1 have examined very few specimens 
from the fresh water Neocomians of the south of England, but, 
BO for as I have seen, I should think it probable that the quartz 
had been derived from old crystalline rocks, though perhaps not 
immediately. The same remark applies to the sands of the 
upper and marine series, which, in one instance at least, exhibit 
exceptionally rounded contours.^ Among these, however, con¬ 
glomeratic beiU occur which have already attracted some 
attention. It is obvious that no small part of the materials, as 
at Fotringdon, Potton, and Up ware, has been derived from 
IbsaiUferouii sectmdary rocks of earlier date. There arc also 
pebblea of vein-quartz and (juartzite which, however, may have 
heen obtained by the denudation of Triassic rocks. The 
** Lydian atone,” which is abundant in angular or aubangular 
fragments at Potton and Upware, is for the most part chert 
from the CarVionifcrous Limestone, or m some cases from Jurassic i 
rocks, but a few specimens may be flinty argillites, and thus of 
p>wtt«r antiquity. One or two pebble's of older Palwozoic rock 
hwve bmm found, and a hard quartz grit lias occurred, containing 
Among its grams minute acicular crystals, proi>ably of tourmaline. 
Potton has furnished one or two pebbles which appear to be a 
dewtrihed pitchstone, and a large pebble of porphyritic quartz- 
foUite has been sent to me by Mr. Willct from flenfield (Sussex). 
'J'hcsc conglomerates, together with others in the Upper Nco- 
comlanof England, have been so fully described by Mr. Walter 
Keeping (Gku/. Dee, 2, vol. vii. p. 414), th.at I need not 

cater into further details, though I am well aware that the subject 
IB W no means exhausted, 

POT a like reason 1 may pass briefly over the remarkable 
erratics found in the Cambridge greensand (Sollas and jukes- 
Brownci <?. G. S. vol. xxix, p. ii). 'Phey occasionally 
slightly exceed a cubic foot in volume, but are generally smaller. 
Among them ai;e diverse sandstones and grits, probably Palaeo- 
foiCp granite, gneiss, various schists, quartzites, and slates, besides 
greenvtonet a very coarse gabbro or hypersthenitc, and a com¬ 
pact feldstone. 1 think it highly probable that many of these 
erratics came from the north, in some cases almost certainly from 
Scotland* and were transported by ice, though I am not satisfied 
that any exhibit true glacial striae. In the south of England n 
boulder of old quartzoserock, perhaps a piece of a coarse quartz- 
vein, eru^d and re-cenoented, has been found by Mr. J, S. 
Gardner in the gault, and in »hc chalk we have the wcU-known 
eases of the granitic rock and other boulders at Penley, near 
Croydon, aaid of coal (Wealden or Jurassic) in Kent (Godwin- 
Atwidw, (7. y* G, S, vol. xvi. p, 327). Mr. G(xlwin-Austen 
deaoribei other instances of pebbles in chalk, and 1 have received 
taw or three small specimens from Mr. W. Hill, from about the 
hoHeOKL Off the Melbourne rock, which, however, have not yet 
tkttMrn Mf light on the subject. 

writers have called attention to the fact that 
the sofldi xlkr the xhanet, Olc^aven, and Bagshot be^is is maiuly 
ocNK^i^eed ef quartz. This is abundantly confirmed by my own 
observetioM. So I liave seen^ in all these the grains ate 
not, as a nde, eonspicapnsly.rounded. It can hardly be doubted 


that dider landstone" or |t*atdtotd: 

feruiktwfl the (natetkds 

wide an'extension ih ihai direefi^ 

would lead us to took towaras tbt|d^e v|itartt^ Isr ibe 

of the more limited Oldhoveh and ThMiet iMHisu 

flint j^bbles in the Oldbaven scries, and k 

the Bagshot, suggest the proaituHy of a sKorediUe ol 

Cretaceous rocka. / V 

I have had no m^portutiity of adding to what ^ been 
on the lithology of the limited Pliocene deposUs in Englahdfeixidi 
as stated at the outiset, have excludiHl from the scope m ttda 
address all beds of later date, which have been so ably distmad 
by Mr. Mackintosh* Dr. Crosskey, and many other geolcigkrta./ 

Principles of InterpreteUioH - * 

In attempting to interpret the facts which 1 have enamOta^ed 
we must Ixar in mind the following principles ^ 

(1) Pebbles indicate the action either or waves of tht seu,*' qr 
of strong currents, marine or fliiviatile. 

(2) The zone in the sea oyer which the manufacture of pe^’loa 
can be carried on is generally a very narrow one. It extends 
from the high-tide line to Uic depth usually of a feUr feet below 
low-water mark. It Is estimated that Os a rule there is jjio 
disturbance of shingle at a greater depth than twenty feet below 
the latter. It is therefore probable that a thick' and very widely 
extended pebble bed is not the result of wave action. 

(3) The movement of the deeper waters of the wea As a fule 
is so slight that only the very finest sediment can be affected by 
it. Now and then great currents like the Gulf titream, or more 
locally ** races,” may have sufficient power to transfer pebbles 
and sand, but instances of Ibis will be exceptional, and confined 
to rather shallow water. The larger c<.>ast currents, however, 
may transport mud to considerable distances, but in directions 
parallel with the main trend of the shores. 

(4) Except where very large rivers discharge their water into 
the ocean, or in some .special case of (3), Bcdimcnt is deposited 
comparatively near the shores of conlincnta. Even in the cajie 
of very large rivers only the finer sediment is canicd far frbm 
land. The Challenger soundings have shown that 1^0 miles is 
about the maximum distance from land within which Any im- 
IKirtant quantity of detrital materials is deposite<].* As a rule (fo 
far as I can ascertain), the coarser sediments are generally 
dctiosiied Within a few miles of the coast. Hence this is fringed 
by a zone of sediment, which, after passing a maximum thickneas 
within a short distance from the shore, gradually thins away. I 
doubt whether this detrital fringe is often more than seventy or 
eighty miles wide ; pro^^ably the coarser sands dq not uaually 
extend for so much as a quarter of this distance. Theinertiaof 
the mass of the ocean water quickly arrests the flow of oven the 
mightiest river or reduces it to a mere superficial current. Honce 
the great ocean basins are regions where rock-building is Carded 
on slowly and chiefly by organic agency. Their border? boar 
the burden, and the load taken off the continent is laid 

on the bed of the adjacent sea. 

(5) Thus rain and rivers are generally more important 

of denudation and transportation than the sea, becauM nplaae 
the land he rising or sinking the zone over whif^ the latter c4a. 
operate is limited both vertically and horizontally. 

(6) q'he coarser materials of rock are capable of being tTam- 
ported by streams to considcralile distances without aeriQaz 
diminution of volume. Prof. Daubrtie has proved experimoiddfy, 
that a stream flowing at the rate of about two miles par hour 
would roU angular fragments of quartz or hard granito ittlo 
perfectly smooth pebbles after a transit of *5 kilom^irejl 
(15(1 miles). Daring this process the/ragments loAt ahmU feqr- 
tenths of their weight. Further transj^rt reduced the voltfOiA 
the pebbles very slowly. The loss afterwords varied from 

to 4/1000 i>cr kilometre. To reduce a ^bble of a, dfttflieo 
diameter to 1 inch dlA3neter*"Hhat is, to, diminish 
by seven-eighths—*would require a journey of from abotU qiftio 
875 kilometres (^toximatdy from 137 to 548 mtlaa}.. ^ This 
approximation, rough as it is, becooiei siill evMCt ga ihb 
pebbles decrease in rice; Cheaate of dimiiwtion 
pariifus) bearing a rdation to the area aS the snrfitwsv 
smaller the pe&ble the ifitrther it will tsavol 
diminution otsiee. Band gtains are even xoodded 

^ I focceptflo^ iriodpiN 







tlufr VMoe ai«^or a qva^it grain t/Soinch 
/ik' iQ he tiakapoited by wnttr Mme 

On tbU acc!Q«tat the prchenee 
namatoiui wdl-rouAded gmin» Us taken to indl- 
of £6n a» is well luQOwn^ blown sands arc 
imttLlnorfr ratixidtdJ 

(#^iThtW dal^Mtits of dpiravcl and coarse sand, of considerable 
vatwd thickness and great extension, are more likely to indicate 
tHk'iKMnmliate action of a river than of a marine current. If 
Honted in SKtent they may have been formed at Che embouchure 

£ a riv0r' into a lake or sea. If, however, they can be traced 
iong distances, they are more probably in the main sub-aerial 
dqgesltl from livers, 

The following examples may convey some idea of the kind of 
riVer which would be required to transport the more important 
depptiis of grits and stones mentioned in the first section of this 

adarm ?—. 

The old river-gravels of the Sierra Nevada arc *Mn some 
places ^00 or 400 feet thick and almost homogeneous from top 
to bottom,*’ sometimes they even obtain a thickness of 600 feet. 
Mr, Whitntyisof opinion that the fall in these old river channels 
was probably from 100 to 130 feet per mile. Apparently, how¬ 
ever^ we need not invoke so Urge a fall as this. The total fall 
of the Danube is 3600 feet, and its length 1750 miles. From 
Pa^U to Vienna the fall is 1 in 2200, from Vienna to Old 
Moldava r in 10,000. Yet the velocity of the current from 
Vienna to Basias (fifteen miles above Old Moldava) is ** from 
two to three knots an hour,’' depending on the amount of water. 
This would suffice to transport pebbles of the average size of the 
Eitglish Buntcr. Below the Iron Gates the fall is still less rapid, 
but sand is carried down for a very considerable distance. If 
then the rivers of the old continental land resembled the larger 
Streams of Europe, they would sviffice for the transport of the 
materials with which we have dealt, especially if aicied by coast 
currents after the debris had reached the sea. 

(8) if boulders occur in a matrix consisting of fine mud, or 
mainly of organic material, they must (unless tliey are volcanic 
bombs) have floated thither cither attached to large seaweeds or 
entangled in the roots of trees, or supported by icc. If they arc 
rather numerous and a foot or more in ditimcler, in a marine 
depofiiit, the last ia the most probable mode of transport. A cubic 
yard of ice will more than suffice to float a cubic foot of average 
rock, 

Canc/usief/r 

The facts already mentioned, regarded in the light of the 
above principles, justify, in my opinion, the following inferenceb 1 
as to the past physical geography of our country. At the com- I 
menceii>ent of the Cambrian jscriod great masses of Archaean 
rock, granites, gneisses, and schists, must have existed, not only 
oh the western side of Britain, but also over a considerable tract 
of land now covered by the sea. Detritus from this continent 
became an important constituent in the Cambrian rocks, and in 
many cases, as at St. David’s, in Anglesey, Carnarvonsliirc, &c., 
the ehoreOine must have l>een very near at hand. Witli the 
Cambrian period commences a long continued subsidence, so 
that iU b^ement beds at different places are very probably not 
all of quite ibe same age. The land surface was from the first 
irroffulax^ and it is very probable that waves of the sea were 
fremng away some parts, while rain and river, heat and cold, 
were Ktul sculpturing others^ But among the materials of the 
andent land were not only granitoid rocks, gneisses, and schists, 
but also newer atrata more distinctly of clastic origin, merao- 
riols of past denudation—^quartxitea and grits, phyllites and 
sbrtea, JWt to mention othora—and theae, by their intimate .struc- 
thrhi vOMtftimea indicate t^at great earth-movements must have 
alraady pcouried,^ In many localities, perhaps as a result of 
thea^ disturbances, there occurred, towards the conclusion of the 
AithWran period, ^eat volcanic outbursts—by which, no doubt, 
iuv«itoa»xume$ were built up, end many of the materials of the 
^eaMhd BebSdion group were supplied. It ie, X think, at present 
edfr to atiempt to trace the exact land boundaries of 
thit Ckia^Uiji oceao, but the enormous masses oi Archaean 
wlribh are^ entombed in the earlier Pabeoioie strata of 
Wklilaiid qf^Kort^Vi^ett' Seoiland can, I think, oiily be ea- 
of agreat conUnental Ihnd^an extension 



of the presojri Scandinavian peninsula^which not rntprotialkf 
hoa a general towards the sooth-east, the main watevSbed 
of whi^ may have lain aotoe distance to the west of the Outor 
Hebrides.* But even' over the more central parts of Britain 
there cannot have been deep or <toen ocean* We are eonr 
stactly cominff upon the traces of pre-Cambriim and' keriy 
Camion land; some of our Mid-England Arehsean m sn e e ii 
like the Malveras, appear to have risen above the watery and 
to have undergone denudation after the great earth-raovenmttta 
which ushered in the Silurian period. Prior to this, after wthne 
of repose in the Cambrian, at more than one epoch, and iv-more 
than one place, there were great volcanic outlimnts, irideh ap¬ 
pear to have studded the sea with volcanic, islands, and tO^ bmre 
added to the heterogeneous materials from which the segments 
were now formed. It is evident that in Silurian times the'enost^ 
line had extended southward and eastward. The coarse deposks of 
this age, in Wales, the Lake district, and Southern Scotbniid, eom- 
pared with the finer mudstones and limestones of the Welsh bowdift 
nnd of England, seem fully to bear out this assumption, if in 

accordance with a well-known law of mountain-making. Tbe^ld 
Red Sandstone of Scotland and of Wales indicates a yet further 
continental extension towards the south east. A g^ot epoch 
of mountain-making in the Scotch highlands, whios bad per¬ 
haps been going on at intervals from the beginning to the end of 
the Silurian period, had now come to an end ; the southern up¬ 
lands bad risen up, like a Jura to the Alps. But probably 
their elevation did not terminate the earth-movements, for the 
post-Silurian cleavage of the Lake district, and the abtcBpe of 
Old Red Sandstone both here and in Central Knghmtk iitdi'- 
cate that the Palaeozoic land mass continued to extend on it* 
south-eastern flank. The Devonian perio<l introduce* vm in the 
greater part of Great Britain to an epoch of limited and eneepir 
tional deposits, and of widely prevalent terrestrial condtrioiw* 
It seems almost certain that the Old Red Sandstonea-of dootrland 
and Wales arc of fresh-waterorigii)*-^hedeJtas of river*, fomed 
either in lakes or ix>ssibly in part a* sub-aerial deposits. Streams 
of considerable volume and of some strength are indicated Iqr 
the raaterialfi. In one case, the Old Kc<l Sandstone of North-East 
Scotland, we may perhaps discern in the Great Glen som® indl- 
cation of the old river course. It is easy to ascertain the source 
of the materials of the ScottiKh Old Red Sandstones. They are 
as obviously the detritus of the Highland mountains—then pro 
bably a far grander and loftier chain—as the nagelfluw and the 
molasse of Switzerland are of the Alps. 

At this time marine conditions prevailed in the southrof Bag- 
land. The sea appears to have deei.>encd towarrU the south, 
but I suspect that a region of crystalline rock still existed at no 
great distance in that direction and in the west. Probably the 
Brito-Scandinavian peninsula curved round to the eaxt *0 a* to 
include some part of mittany.’ Another great epoch of suhaidoiKe 
now commencedf commemorated by the formation of the Car- 
b<miferous limestone. At this I need hardly glance, am k ha* 
been so fully disaissed by Prof. Hull and other Writeis. The 
land sank both in the north and in the south of England. Thwfe 
was deep sea over Derbyshire and Southern Wales, but the 
ground beneath our feet probably remained above water, fornriag 
either a continental promontory or a large island. 

There were other well-known interruptions to the sea, ivttidt 
also overflowed a considerable part of Ireland and distrktts frdr to 
the east of England, The Scotch highlands, however, probably 
remained above water, for, as is well known, the Corbonifierous 
limestone of Central Scotland overlie* a fresh-wator formatioB, 
and is itself not wholly marine, since it contains coal, and like 
conditions prevailed in Northumberland. 

Gradually, however, the sea shallowed, and terrestrial con¬ 
ditions returned. In the later part of ihe Carbonifeitms se;rieB 
we have clear indication* of two, or perhaps three, important 
current*, almost certainly those oS rivers, bringing motcriaU, in 
the southern district from the west; in the northern, fram the 
north-west and probably the north-east. These naoterials may 
have been in part derived from older Palaeozoic rooks bolt the 
fact* when fatrly considered seem to indicate that there wns also 
an extensive aenudation of crystalline and not improbably 
Archseon rocks, tmless we sappOM that great areas of eniptive 
Falarozoic granite have now disappeared Mneath the waton* At 
any rate, we may pwhap* regard the open water between Irriand 

* of th« Atlantic 

too^&uioiii lias ttiay nave moie reladoo to the westwn outtme of ime 

cxkvhia rouad of the Alpine rilrih c*i % 
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eotevT the other; as sl|{hiAeaht<^f a detittiktioa earlier than 
thefc of the sea which has in later tunes divided the BrttUh Isles^. 
lAifkflhcr epoch of earth' movemefits dosed—as was to be expected 
<Jathoniferutni sul)sident.e and deposition. We trace one 
^he of dexnres and of intense compression alon^ a broad 
eooe^ inoludittts the aonth of England; from Germany to Ireland; 
anotWiess imease over the northern part of onr country ; the 
JMies of the former flexure striking a little north of west, of the 
hpiter about west-south-west. "I'he one appears to me to indicate 
a thrust from a gredt mass of hard, more or less ciystadine rock 
in the south, wHidi probably led to the formation of a mountain- 
chain exlending from N unh-Cemrat Europe over the Channel to 
the southern margin of Knglamt. The latter may be explained 
by the presence of ihi above-named north-western continent. 

In the I'ernimn Li me ten es trial conditions probably prevailed 
over a large pan of Britain. It is extremely dtihcult to ascertain 
the exact circumstanccit under which the Termian beds of Cen¬ 
tral England were deposilctl, but I should think they imply a 
return to physical conditions not unlike those of the Old Red 
Sandstone, tnoiigh perhaps the marine fossils which have been 
found in Warwickshire may indicate that the water there had 
some imperfect connection with the sea. I must not discuss the 
vexed question of the age of the I'ennme Chain, but must con¬ 
tent myself with expiessing my opinion that, at most, it can 
only, as yet, have very partially interrupted the continuity of the 
water in Northern England. The bed- there appear to indicate 
a supply of materials from the north and nortn-west, as if the 
old rivers had hot been wholly diverted by the great earth-move¬ 
ments which closed the Carboniferous period. Sir A. Ramsay’s 
view, that the water in which the dolomitic limestone was de¬ 
posited was more or le^s cut off from the open sea, seems to me 
by no means improbable ; in any ca-e, it is a rather exceptional 
formation, and over the greater part of Britain, probably, land 
sculpture continued, and deposition was on the whole local. 

With the Trias a new era commences ; physical features had 
been now produced, which in all pruViability endured through a 
consid^able part of Mesozoic times. The facts which I have 
laid before you, regarded in the light of the general principles 
indicated above, compel us to look away from the immediate 
vicinity for the bulk of the materials, coar.-e and fine, of which 
the northern 'i'rias is composed, though neighbouring hills may 
have furnished occasional contributions, especially to the earlier 
deposits. The analogy of the Old Red Sandstone, the Calcifcrous 
Sandstone of Scotland, and the Nagelfliie and Molasse of Switzer¬ 
land, together with other peculiariti s too well known to need 
repetition, make it in the highest degree probable that the Bunter 
l^eds were not deposited in the ocean.* Hence they must lie 
either deltas formed in an inland sea or in a lake, or true flu viatile 
defiosits. Neither Jake nor inland aea ap, ears likely to have been 
sumcicntly large to admit of waves or currents capable of either 
rounding the pebbles or transporting the materials. We are 
therefore compelled to fall back upon the action of rivers. l‘he 
sandy beds of the Burner indicate a stream flowing from one- 
third to half a mile an homv the pebbles one from two lo three 
miles j that is to say, the U pper and Lower Hunter sandstones 
would require the former rate of movement, the Pebble Beds the 
latter. Now, we must remember that, in the WcBt-Central dis¬ 
trict, the Lower Trias consists of three wedge-like masses, about 
a hundred miles in length, of which the coarser is probably the 
more extensive. 'I'hc coin|>arative uniformity of the deposits in 
each case indicates a uniformity of flow, and suggests cither a 
large and broad stream, not liable to much variation, or one 
which, when flooded, quickly made a channel of its valley, and 
deposited mainly at such season. 1 have the greatest difficulty 
in jmderetanding how a current of the requisite velocity could be 
maintiunea by the water of a river or rivers flowing into a lake 
or an inland sea, or in explaining the trijiartite arrangement of 
the beds on the hypothesis that a basin was gradually filled up from 
the northward by a stream which, like the Rhone at the upper end 
of the Lake of Geneva, gradually advanced its delta by flowing 
over the materials which it had previously deposited in the basin. 
Hence 1 believe that we must regard the Hunter beds as sub- 
ni^riid deltas, analogous to the conglomerates in the Siwaiik 
deposits of India,* and to the sandstone and nagelflue on the 

z Oampwabolhe BunUtr ani Reaper in the region ttaverwtl hy the 
GonDAARkMW* 

* The lUiakigy of tbs litika conglomerate! was suggested to me by “Ot* 
Blsafotd. liiee S, V(^. x. p. 514. 
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of clearness, as ,if these were perfectly dUtwt’ _r-- rr-. 

would by no means follow that some port of die flner _ 
to the south-east might not be contempocaneons wldi e pOC^ 
tion of the coarser beds to th^ north-west, os the velc^tv 
first increased, and then diminished. As I have 
the materials of the pebbles and of the sand make it 
po.ssible to refer the main constituents to local souYO^ 
Many of the rocks do not exist in the Midland; there 
no reason to suppose that at that time there were In this region 
of land of sufficient area and height, to fe<^ imjWrtant 
rivers.* From currents of any other kind we are prectuded| 00 
that I believe we may safety turn our eyes northward smd K«k 
for the ultimate source of the Triussic Mtndstones ami conglo¬ 
merates among the older rocks of the Scotch highlands^ and 
their extension to east and to west, though very probably ttw 
materials may have been more directly supjpUed from Old J^ed 
Sandstone and early Carboniferous strata, m rexnnanUi of which 
identical fragments may still be seen. In like way we may re¬ 
gard the Trias of the south of England as the detritus of at least 
one great river, u hich flowed from the west or south-west- The 
materials of tlic Keuper came frum the same directions in each 
case, but here, I think, we have indications of dtq>t)hitk>n m an 
inland sea. Breccias formed on it.s coasts, and sands were at first 
deposited in it j but presently the area of water increased, o&d the 
coarser materials must have been arrested in the uplands, while 
the fine sediment which forms the marls may have been canied 
nut into rtie fall lake and slowly settled down in its calm watevx-^ 
Its shores may have been hardly more favourable lo a vigorous 
development of life than were its salt-saturated waters ; during 
this period and the preceding Bunter the lowland border of the 
mountains, like some of the northern dUtrlets of India, may have 
been arid and barren regions of shifting sands. 

The Trias of Northern Scotland very probably indicates a 
repetition on a more restricted scale of the physical conclidoiub 
of the Old Red Sandstone, but after this we oUsorve signs of on 
encroachment of the Atlantic on the above-named old area of 
continental land. 

The Jurassic series is represented in Northern Scotland on 
both the western and eastern coast.s by marine or estuarine bod^ 
This probably indicates important modifications in the river 
channels, subsidence on the west aliering the slopes, reducfoig 
the length, and cutting away some of the feeding-ground. Traces 
may still be discerned in England of the two northern rivers, 
but that which in Triossic times was the larger contributor, 
appears in Jurassic to have been gradually enfeebled ; the other 
one and the south-western stream seem to have still flowed with 
some strength. Sands, however, now become qomparaUvely 
local. Probably the coarser materials, as a ride, didnot xeada 
the sea. This a^Jpears at all limes to have been compamiively 
shallow and inclosed by land on every side but the south-east. 
The recent discovery of Oxford Clay beneath the Cretaceous 
beds at Chatham suggests that a narrow Strait running fo, a 
northerly direction may have insulated the PalaeoxOic rocks 

* It may be useful to give a rough idea of the quantity of rock Blivtt 
I have been denuded in order to obtain tnaterlaU for the Bunter 
j pose, for purposes of calculation, we consider the BUnter be^, Whira 
! cover tho di!itru;t from the Chesluw ooost to the Midland coufkfleS, ft» IbStiwig 
the section of a cone ooatoined by two planes drawn thratugh the Ods wo 
j as to include an angle of 30*. |f A be the height of thU Olds, 

! radius of the base, the volume of this figure is Take, for pvrpoioao 
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of rough calculation, A = J mile, Bo mile*, jr sn 3; the volume 
133 cubic miles. Conceive chU piled up to form a lung mdUlul, in u 

isosceles triangle x mile high, With 4 base Of s miles. Uhgth WOWd. 

he over 65 nules. Thus the nuttedoli buried In the Buntnheds'ml|mawve* 
named district represent a chain Of hills uttfbmWed by valjiy#^SO^:jMt 
high, 4 miles wm«, and 63 miles long. Suppose the NtW BeoL ia 
slice of a cone, aw ou-ibb^ df a aule, hose 70 faHOs t yofobie rid ripli^ 

than 40 cubic ttfles. SuPpoto the qUeitx and qumrite 
of its volume i Urts^ repimnt a mou of 4 w o^rtls^nwwi 

likf alwve icoo foot blgh, 4 miles wide, and no iM* r. ;, J ' 
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ThcdbiTtoftbe LSctf, OxfordUn, 
ii^eatft & dtrect diftchai^e of se4i- 
tb0 toe Ibnbktone^ doptesf^loti sufficicig to conveH 
hli the upjiMr pti^ of whidt pediment was 
#ti^wM BO fhftt the yrtMs oi the sm mite dear. The deposits 
l^Utbe^.ohd'Wedd indicate that the westera river still 
«h dht^dve atea, and a gradual rise of land in later 
foi^ue^ tlmei, eBpedaity towards the south, appears to have 
Wd^oed tlhe ^er delta eastwards, and to have umitcd the area 
bf the Jetassio sea on the north. 

T-eWirds the end of the Keocomian, owing to a widespread 
SMiaence, Ihe ms onde more returned to South-Eastern England, 
a ctnttmUnicstioa appears to have been opened between it 
Olid the Speeton basin. This comparatively narrow strait was a 
r^giOh of considerable denudation and of strong and shifting 
cosist Currents.^ The Cretaceous subsidence at first brought 
iHudt physical conditions not very different from those prevalent 
ill Oxfordian and Kimmeridgian times, but later on a very 
con^derable depression must nave so far submerged the northern 
COittinental land as either to break up the parts adjacent to 
Britain into groups of islands, or at least to flood the valleys so 
COtnplctely as to prevent any discharge of sediment into the sea. 
The erratics of tne Cambridge Greensand suggest that a free 
COrttmunication into the northern ocean was established, anterior 
to the formation of the Chalk marl, through sume part of the 
present interval between Scotland and Scandinavia, so as to set 
up a coast current witli a southerly drift of shore ice near the 
eastern part of England ; to this also may be due the erosion of 
the Cambridgeshire Gault. 

The larger part of Britain was dry land during the Eocene, 
though the sea after retreating appears to have again encroached 
over the southern and eastern districts of England. The sands 
may indicate that the western river again resumed its course 
the extension of the London Clay up our eastern coast suggests 
that the northern river still flowed. But with the important 
disturbances which closed the Eocene and ushered in the con¬ 
tinental conditions of the Miocene—new flexures along the old 
east and west lines—the earlier physical features appear to have 
been finally obliterated, and the sculpture of the English low¬ 
lands began. The tale of the volcanic outbursts of Western 
Scotland has been 8> well told by my friend and predecessor 
prof. Judd that 1 need do no more than recall it to your minds. 
The Pliocene deposits of Eastern England indicate a new 
Encroachment of the Franco-Belgian Tertiary sea. 

Thus ends my sketch, too lengthy, I fear, for your patience, 
yet too brief to allow of a complete treatment of the subject. 
It may, however, suffice to indicate that in geology the “task 
of the least” is by no means despicable, and that great results 
may be hoped from apparently small means; that in this 
Beiu^h for ” Atlantis through the microscope’* we may find it 
very near at hand, and may discover analogies, as has been 
itidfoaied in our President’s address, between the two borders 
of the ocean which severs Europe from America, An enlarged 
sftldy of the materials of our Paleozoic and later detrital rocks 
may indicate that from very early times there has been a recur¬ 
rence of similar physical conditions, and that in geology also 
a Vecurrmtee of effects indicates a recurrence of the same 
cailBee. The facts which I have lirought before you have justified, 
I trvBt, my opening remarks as to the rich harvest which yet 
awoiu Investigations into the structure of the fragmental rocks. 
To' resume the simile then used, I see the land of promise, 
Stretchiiig far away from beneath my feet, till it seems to meU 
dim and os yet unknown distance. Not speedily will 
it» rieftm be exhausted. Our hands will long have vanished, our 
wiU long have been still, before the work of discovery is 
emibd, and men have reached the shore of that circumfluent 
Ooena which, at least in this life, limits their finite powers. 


1^ that this was the case. Hli papers 
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SECTION D 

BfOUWY ' 

Opening Aowtnsls ,by William Caiuuthees, PEEa.L(.S., 
F.R.S., F.G.S., Pkesipent oe the Section 

In detaining ybu a few minutes from the proper work of the 
Section, I propose to ask your attention to what is known of 
the past histoiy of the species of plants which still form a por¬ 
tion of the existing flora. 7 'he relation of our existing vegeta¬ 
tion to preceding floras U beyond the scope ^ of our preawit 
inquiry: it has been frequently made the subject of expemtion, 
but to handle it requires a mote lively imagination than I Can 
lay claim to, or, perhaps, than it is desirable to employ in any 
strictly scientific investigation. 

The literature of science is of little, if any, value in tracing the 
history of species, and in determining the modification or the 
persistency of characters which may be essential or accidental to 
them. If help could be obtained fron this quarter, botanical 
inquiry would be specially favoured, for the literature of botany 
is earlier, and its terms have all along been more exact than in 
any of her sister sciences. But even the latest descriptions, in- 
corporating os they do the most advance<l observations of 
science, and expressed in the most exact terminology, fail to 
supply the data on which a minute comparison of plants can be 
instituted. Any attempt to compare the descriptions of Linnccus 
and the earlier systematists who, under his influence, introduced 
greater precision into their language, with the standard authors 
of our own day, would be of no value. The short, vague, and 
insufficient descriptions of the still earlier botanists cannot even 
be taken into consideration. 

Greater t>recision might be expected from the illustrations that 
have been in use in botanical literature from the earliest times ; 
but these really supply no better helj) in the minute study of 
species than the descriptions which they arc intended to aid. 
The earliest illustrations are extremely rude: many of them are 
misplaced ; some are made to do duty for several species, and 
not a few are purely fictitious. The careful and minutely exact 
illustration.s which are to be found in many modern systematic 
works are too recent to supply materials for detecting any 
changes that may have taken place in the elements of a flora. 

But the means of comparison which we look for in vain in the 
published literature of science may be found in the collections of 
dried plants which botanists have formeil for several genemtions. 
The local herbaria of our own day represent not only the 
different species found in a country, but the various forms which 
occur, together with their distribution. They must supply the 
most certain materials for the minute comparison at any future 
epoch of the then existing vegetation with that of our own day. 

The preservation of dried plants as a help in the study of 
systematic botany was first employed in the middle of the six¬ 
teenth century. The earliest herbarium of which we have any 
record is that of John Falconer, an Enjishman who travelled in 
Italy between 1540 and 1547, and who brought with him to 
England a collection of dried plants fastened in a book. This 
was seen William Turner, our first British l^otanist, who 
refers to it m hU “ Herbal/’published in ISSI* Turner may 
have been already acquainted with this method of preserving 
plants, for in his enforced absence from England he studied at 
Bologna under Luca Ghini, the first Professor of Botany in 
Europe, who, there is reason to believe, originated the practice 
of making herbaria. Ghini’s pupils, Aldrovandris and Cse^- 
alpinus, formed extensive collections. Caspar Bauhin, whose 
” Prodromus ” was the first attempt to digest the literature of 
botany, left a considerable herbarium, still preserved at Basle. 
No collection of English plants is known to exist older than the 
middle of the seventeenth century j a volume containing some 
British and many exotic plants collected in the year 1647 
some years ago acquired by the British Museum* Towards the 
end of that century great activity was manifested in the collec¬ 
tion of plants, not only in our own country, but in every district 
of the globe visited by travellers. The labours of \<&y and 
Sloane, of Petiver and Plukenet are manifest not only in the 
works which they published, but in the collections that they 
madCi which wore purchased by the country in 1759 when the 
museum of Sir Hans Sloane l^came the nucleus of the now 
extensive ooltectiotis of the British Museum. The most im¬ 
portant of these collections in regaid to British plants ts the 
nerbarium of Adhm Buddls^ collected nearly 306 yearn ago* an4 
containing ah esttiensive seriesi which formed toe basis of a 
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[The following is a list of the of attciaht Bg;;|^p8iiftW 

plants determined by Dr. Schweinfurth ? 1 am indebted t 0 pt 
Schweinfurth for some species in this list, the dieoovery^ whlds” 
he has not yet publishea f 

/us Ltaitet, DC. ; Nymphea c^emUa^ Savt ; Nyn^kat^ JL^Hxis: 
Hook. ; J^paver Rhms^ L, ; Sinvtpisarvemk^ L., Wet. 

Jacq, ; Meerua umfiora^ Vahl. ; OncQ^ spinet Forldb!,' \ 
7'amatix niloiicay Ehrb. ; A/cea Jkifoliit, L, ; Linum Apwjl^^s 
Mill. ; Ba/aniits tr^^ptiaca, Del. ; ViBs vimfera^ j Mfifinjgit 
aptera^ Gaerin. \ AJeaicago dtHiitulaUi^ Willd. ; Stahani^ 
acUj Pers. ; Faba vu/garis^ Moench; Zrwjf esadtHiat MewicH ; 
Lathyrus sativus^ L. ; Cajanus fW/rtfii L. ; Acueio^ niioHs^^ 
Del. ; Lawsonia inermis^ Lamk. ; Punica Granatum^ L. ; Mpi^ 
/oinum kirsutum^ L. ; Lagenatia vul^ris^ Ser. ; CitruiluM 
aysHs^ Schrad., var. cdocynthouies^ Schweinf.; Apium gremi/ktttii 
I.^ ; Coriandmm sativum^ L. ; C^ruana pral^ftsis^ Forsk. ; 
Spkaraft/kus suavro/ms, DC, ; CArysanthtmum ci>ronaH$tmj 
L. ; Centattrea depressay M. Bicb. ; Carthamus tindBrsuSy L. ; 
Picris conmopifoliay Asch, ; Mimusaps Schimp«Ht y 

ydsmtMum Sambacy L. ; 0/ea eurip^ray L, j Mtntka 
\j. ; Pumtx deniatuSy L. ; Ficus SyconioruSy L. ; Pkus CdnVo, 
L. ; Sa/ix Safsafy Forsk.; yuniperus phxnUmy L. ; Pinm 
PinfQy L. j Allium saiivumy L, ; Allium Cepay L. $ Ph&vUx 
dactyliferay L. ; Calamus fasciculatusy Hoxb, ; ify^am the* 
baicuy Mart.; Medemia Arj^sfi, P. G. von Wvirtemb, } Cy/ww 
Papyrusy L. ; Cypsrus iscultntuSy L. ; Andrapa^n lanigBti 
Desf. ; Ixpiachloa bipinnata, Retz. ; Triiicum vulgarty L. ; 
Jlcrdeum vul^arcy L. ; Parmdia furfuractUy Ach, ; XlsnstB pli^ t 
caiay Hoffm.] 

The votive offerings consist of the fruits, seeds, or sterns^ of 
twenty-nine species of plants, Three palm fruits are common : 
the Medemia Argutiy Wiirt,, of the Nubian Desert, and the 
Hyphane thebaUiiy Mart., of Upper Egypt, agreeing exactly with 
the fruHs of these plants in our own day ; also dates of different 
forms resembling exactly the varieties of dried dates found now 
in the markets of Egypt- Two figs are met with, Fkut Caricuy 
L., and Ptcus Syctmiorusy I.., the latter exhibiting the inckdonfes 
still employed by the inhabitants for the destruction of Che 
Neuroptcrous insects which feed on them. The sycamore was 
one of the sacred trees of Egypt, and the branches used for the 
l>ier of a mummy found at Abd-el-t^ufti^* of tbe twentieth 
dynasty {a thousand years before the Christian era), were moistened 
and laid out by Dr. Schweinfurth, equalling, he says, the best 
specimen of this plant in our herbaria, and consequently per¬ 
mitting the most exact comparison with living sycamor^, mta 
which they differ in no respect. The fruit of the vine la coaW^ 
mon, and presents, besides some forms familiar to the inodevii 
grower, others which have been lost to cultivation. The leaves 
which have been obtained entire exactly agree in form with ^uwe 
cultivated at the present day, but the under surface is clothed 
with white hairs, a peculiarity Di. Schweinfurth has ndt ob¬ 
served in any Egyptian vines of our time. A vetr large quantUv 
of linseed was found in a tomb at Thebes of the twentniatR' 
dynasty, now 3000 years old, and a smaller quantity In a vowr- 
in another tomb of the twelfth dynasty, that is, loOQ yenntdder, 
This brioDgi$ certainly to Linum Autmle, Mill., the species etUI' 
cultivated in Egypt, from which the capsules do not diffW SW 
any respect. Braun had already determined this spedjefs 
served thus in the tombs, though he was not aware of it$ coth 
tinued cultivation in Egypt. The berries of yuu^perw 
L., are found in a perf^t state of preservation, and 
somewhat larger average siee than those obtained from thbt 
juniper at the present day. Grains of barley and wheat af«f Pf 
frequent occurrence in tm tombs ; M. Marietta hasfmwd 
in a grave at Sakhara of the fffth dynasty, 540O years 

The Impurities fotmd wkh the seeds of thm oid(iva^:^aata' 
show that the w^s Which trouble the tillers of the spB at th^ 
present day iwBi^ were aq^ly the peits of 
w those early agei. Ttlm barley-heMa weri* Inlbitteid 
same spiny {Afedketga demiadatti^ W^.) 

found in grain e^w of Egypt. The presenoa of the 


Briririt flora, that unhappily for science was never published, 
h still exists in manuscript. Other collections of Brittrii 
plants of the same age, but less complete, supplement those of 
Buddie; these various materials are in su^ a state of preserya- 
tioii as to permit of the most careful comparison with living 
plants, and they show that the two centuries which have elapsca 
since their collection have not modified in any particular the 
species contained In them, 'fhe early collectors contemplated 
merely the preservation of a single specimen of each species ; 
comquently the data for an exhaustive comparison of the 
indigenous flora of Britain at the beginning of last century with 
that of the present are very imperfect as compared with those 
which we shall hand down to our successors for their use. 

The collections made in other regions of the world in the 
seventeenth century, and included in Uic extensive herbarium of 
Sir Hans Sioane, are frequently being examined side by side 
with plants of our own day, but they do not show any peculiari¬ 
ties that distinguish them from recent collections. If any 
changes are taking place in plants, it is certain that the 300 
years during which their dried remains have been preserved in 
herbaria have been too short to exliibii them. 

Beyond the time of those early herbaria the materials which 
we owe in any way to the intervention of man have been pre¬ 
served without any regard to their scientific interest. They con¬ 
sist mainly of materials used in building or for sepalture. The 
woods employed in mediaeval buildings present no peculiarities 
by which they can be distinguished from existing wockIs ; neither 
do the woods met with in Roman and British villages and 
burying-placcs. From a large series collected hy General Pitt- 
Rivers in extensive ex])Iorations carried on by him on the site of 
a villa^ which had been occupied by the British before and 
after the appearance of the Romans, we find that the woods 
chiefly used by them were oak, birch, hazel, ontl willow, and 
at the latter period of occupation of the village the wood of the 
Spanish chestnut {Cadanta vulgatisy Ijimk.) was so extensively 
cmi>loyed that it must have been introduced and grown in the 
diKtrici. The gravel beds in the north of London, explored by 
Mr. W. G. Smith for the palaeolithic implements in them, con- 
talned also fragments of willow and birch, and the rhizomes of 
Osmunda rtgalisy L. 

The most important materials, however, for the comparison 
of former vegetation of a known age with that of our own day 
have been supplied by the s^xicimens which liave been obtained 
from the tombs of the ancient Egyptians. Until recently these 
consisted m^ly of fruits and seeds. These were all more or 
less carbonised, because the former rifling of the tomb.** had 
exposed them to the air. Ehrenl>crg, who accompanied Von 
Mmutoli ill his Egymi.'tn expedition, determined the seeds 
which he bad collected ; but as he himself doubted ihe antiquity 
of some of the materials ori which he reported, the scientific 
value of his enumeration is destroyed. Bnssalncqua in 1823 
made considerable collections from tombs at 'rhebes, and these 
were carefully examined and described by the distinguished 
botanist Kunth. He pointed out, in a paper published sixty 
years ago, that these ancient seeds possessed the minute and 
apparently accidental peculiarities of their existing representa¬ 
tives. Unger, who visited Egypt, published in several papers 
identifications of the plant remains from the tombs ; and one of 
the latest labours of Alexander Braun was an examination of 
the vegetable remains in the Egyptian Museum at Beilin, which 
was published, afer his death, from his rnanui-cript, under the 
careful editorship of Ascherson and Magnus. In this, twenty- 
four species were determined, some from imj)erfeci materials, 
and necessarily with some hesitation os to the accuracy of their 
determination. 

The recent exploration of unopened tombs belonging to an 
early period in the history of the Egyptian people has permitted 
the examination of the plants in a condition which could not 
have Iwcn anticipated. And happily, the examination of these 
materials has been mode by a botanist who is thoroughly ac¬ 
quainted with the existing flora of Egypt, for Dr. Schweiniurth 
has for a quarter of a century been exploring the plants of the 
Nile valley. ^ The plant*remains were included within the 
muxmny-wrappxQ^B, and, being thus hermetically sealed, have 
been preserved wrtb scarcely any change. By placing the plants 
in, warm water, Dr. Schweinfonh has succeeded in preparing a 
aeries of apeeimens gathered 4000 years ago, which are as satis- 
factory for the purposes of science as any collected at the present 
day. These specin:cns consequently supply means for the closest 
examination and comparison with their living representatives. 
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mmong; the fiax eeed teBtifies to jfchc 
the days of Pharaoh, 
i^r piipfli^ U Therein not a single field of flax in Egypt 
jfilietlack doe$ not abound* and often in such quantity 
theHttx cotxiies intfi bloom, 
|!ke«ent appearance of a crop of mw^tard. The charlock U 
L»« var, AJJIumii, Jacq., and distii^uUhed 
fiiOT me ordinary form by iu globular and inflated silicules, 
urHi^H are as characteristically present in the ancient specimens 
Ttipm the tombs as in the living plants. duHtatuf^ L., 

<k>ok ‘ of the Egyptian fields of to-day, has been found in 
gravcs.of the Greek period at Drn-Abu-Negga. 

it is difficttU without the actual inspection of the specimens of 
plants employed garlands, which liave l)een prepared by Dr. 
RebateInfucth, to realise the wonderful condition of preservation 
in w^JUioh they are* The colour of the petals of PitpavAr Rh^eaSy 
and the occasional presence of the dark patch at their bases 
presetit the.same peculiarities as are still found in this species 
gpowihg in Egyptian fields. The petals of the larkspur 
\OA>lpAiuiuiin Gay) not only retain their reddish-violet 

•colour, but present the peculiar markings which are still found 
in the living plant, A garland composed of wild celery {Apium 
md small flowers of the blue {^ff/ipAtea 

Sav.}, fastened together by fibres of papyrus, was fijund 
on a mummy of the twentieth dynasty, about three thousand 
years old- The leaves, Howers, and fruits of the wihi celery 
have been examined with the greatest care by Dr. Schweinfurth, 
who has demonstrated in the clearest manticr their absolute 
identity with the indigenous form of this species now abundant 
in moist places m Egypt, The same may be said of the other 
plants used for garlands, including two species of lichens. 

U appears to have been a practice to lay out the dca<l bodies 
on a bier of fresh branches, and these were inclosed within the 
linen wrappings which enveloped the mummy. In this way 
there have been preserved branches of considerable size of Puui 
>fyi.vmorus^ JL., OUa Auropaat L., Mimusap^ SchipipMy If., and 
j’Utnarix nihitfay Ehrb. The Mimusops is of frequent occur¬ 
rence ill the mural decorations of the ancient temples ; its fruit 
had been detected amongst the ofl'eriugs to the dead, ami de¬ 
tached leaves had been tound made up into garlands, but the 
discovery of branches with their leaves still attached, and m 
ond case with the fruit adhering, has established that this plant 
is the Abyssunian species to which Schimper’s name has been 
given, and which la characterised by the long and slender petiole 
of the leaf, ^ s p 

in none of the specica, except the vine to which I have rc- 
ittfred, which Ur. Schweinfurth has discovered, ami of which he 
has made a careful study, has he been able to detect any pecii- 
liaridea m the living plants which are absent in those obtained 
from the tombs. 

Before passing from these Egyptian plants I would draw 
attention to the qualify of the cereals. They are good speci¬ 
mens of the cereals still cultivated. This observation is true 
also of the cultivated grains which I have examined, belonging 
to p^hUtoric times. The wheat found in the purely British 
IXXrtionpf the ancient village explored by General Pat-Rivers is 
etml to the average of wheat cultivated at the present day. 
This la the more remarkable, because the two samples from the 
loWr Komano-British period obtained by General Put-Rivers are 
' very rhuoh smaller, though they are not unlike the small hard 
gfiaths df wheat still cultivated on thin chalk soils. The wheat 
IrM Wce-dwelilit^a^ in Switeerland, for which I am indebted to 
Mr, J* T. i^ee, F.G.S., are fair samples. My colleague, Mr. 
W., Faweptt# has recently brought me, from America, grains of 
malffe from the prehistoric mounds in the valley of the Missis- 
liipph from the tombs of the Incas of Peru, which represent 
also folx ohmples of this great food substance of the New World. 
TBe early, pcoj^los of both worlds had then under cultivation 
varteries of these important food-plants, and it is 
Ihet in our own country, with all the appliances of 
mihlvxtion and imelligent farming, we have not been 
eblf to i^preciiihlry fturpaas the grains which were harvested by 
wr,imile toAcestM of oooo years ago. 

e..fiwUMir step into the past, and tracing the remains 
preserved in the otrota of the earth's 
" behind all certain chronology, 

'■at obieryet aad lecorder there can be no 

tihsfi, .Wax»aonly speoulate <as,to tim 
" ftrtP rtmetiBg ;the refweaented % the 


The peat'bogs arp composed entirely of plant-remains belong¬ 
ing to the floras e«isting in the regions where they occur. They 
are mainly surface-accumulations still being formed and going 
back to an unknown antiquity. They are subsequent to the 
last changes in the surface of the country, and represent the 
physical conditions still prevailing. 

The period of great cold during which Arctic ice extended far 
into temperate regions was not favourable to vegetable life. 
But in some localities wc have stratified cbys with plaht- 
remains later than the Glacial ci>och, yet indicating that the 
great crilil had not then entirely disappeared. In the lacustrine 
beds at lloldcrncss is found a small birch «etrtn, E.), 

now limited in Great Britain to some of the mountains of Scot¬ 
land, bat found in the Arctic regions of the Old and New World 
and in Alpine districts in Europe, and with it Pmnas Padusy 
L., Qudreus Robury L., Cor^Uus Ave'laHa, L., A/nus gittfin&say 
U, and Pinm syivAsirisy I.. In the white clay beds at Bovey 
Tr.accy (if the same age there occur the leaves o( Ayctostaphylos 
Uva-Ursiy L., three sjTecies of willow, viz. Siihx cintreay L , .S', 
myrtilloidesy L., and .S’, polarisy Wahl., and in addition to our 
alpine Bctuhi nantty E., the more familiar />. albdy L. In beds 
of the same age in Sweden, Nathorit has found the leaves of 
Dry (IK oftopetalay E., and SsxliJC ficrbactay E., this being asso¬ 
ciated with S. polansy Wahl. Two of these plants have been 
lost to our flora from the change of climate that has taken place, 
viz. Salix myrtilloideSy L., and S. polar is y Wahl ; and Betula 
na/tay L,.has retreated to the mountains of Scotland. Three 
others {Dsyat (f(/op.'labiy E., ArclosfiTpby/os Uva-Ursiy E., and 
Sahx ktrhacea^ L.), h.ave withdrawn to the mountains of 
Northern England, Wales, and Scotland, while the remainder 
are still found scattered over the country. Notwithstanding the 
diverse physical c mditions to wliich these plants have been 
subjected, the remains preserved in lliesc beds present no cha¬ 
racters by which they can be distinguished from the living 
representatives of the species. 

We meet with no further materials for careful comparisjn 
with existing specie^ until we get Ijeyond the great period of 
intense cold which immediately preceded the present order of 
things. The Glacial epoch includes four periods during which 
the cold was intense, ‘-eparated by intervals of somewhat higher 
temperature, which arc represented by the intervening sediment¬ 
ary del losits, Inuring these alterations of temperature, extensive 
changes in the configuration of the land were talcing place. 
The first great upheaval occurred in the early Glacial period, 
anti was followed by a c msidcrable subsidence. A secoiid up¬ 
heaval took place late iu the Glacial epoch. Various estimates 
have l)een fo iued of the time required fjr this succession of 
climatic conditions and earth-movements. The moLlerate com¬ 
putation of Ramsay amt Eyell gives to the boulder-clay of the 
first Glacial period an age of 250,000 years, estimating the time 
of the first upheaval as 200,000 years ago, while the subsideooe 
took place 50,000 years later, and the second upheaval 93,000 
years ago. 

The sedimentary <ieposits later than the Pliocene strata, but 
older than the Glacial drift, indicate an increasing severity in 
the climate, which reached its height in the first Glacial period. 

At Cromer, on the Norfolk coast, the newest of these deposits 
has sui»pUed the remains of Ralix polarhy Wahl., 5 . cinerAa, 
E., and Hypnum turgescensy Schinip. This small ^roup of 
plants is of great interest in connection with the history of 
existing species ; ihoir remains are preserved in such a manner 
as to permit the closest comparison with living plants. Such an 
cxamin.ation shows that they differ from each other in no par¬ 
ticular. Iri the post-Glacial deposits in Sweden, SiUix /urbaeAa, 
L., is associated with S, polariSy Wahl., as I have already stated. 
These two willows are voi^ closely related, having indeed been 
treated as the same species until Wahlenberg pointed out the 
characters which separated them when he cBtablished Salix 
polaris as a distinct sj^cies in 1812. One of the most obvious of 
the si^ccific distinctions ia the form and venation of the leaf, a 
character which is, however, easily overlooked, but when once 
detected is found to be so constant that it enables one to dis¬ 
tinguish without hesitation the one secies from the other, The 
leaves of the two willows in the Swedish bed present all the 
peculiarities which they possess at the present day, and the 
venation and fbym of the leaves of S, pilarisy Wahl, from the 
pre-GIacial beds of Ciromer, present no approach towards the 
peculiarities of its hArbaemy L., but exhibit them eieactLy 

m they appear In ^ lining plant* This is the more noteworthy 
as otjgaoa tn^y« as a rule, the least stable of thh 
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ehfivAotera employed in the dia^osU of sp«cie«. The dngle 
moM (^ypttum Schiiop.) is no longer included In 

the BritiBh flora, mit is still found as an Arctic and Alpine 
apftcies in Europe, and the pre-Gladal specimens of this celhUar 
{Hatit differ in no respect from theiv living representatives^ 

Tlie older beds containing the remains of cKisting species, 
which are found also at Cromer, have recently been explored 
with unwearied diligence and great success by Mr. Clement 
Reid, F.G. S., an officer of the Geological Survey of England* 
To him I am indebted for the opportunity of examining the 
specimens which he has found, and I have been able to assist 
mm in some of his detei-minations, and to accept all of them* 
His collections contain sixty-one species of plants belonging to 
forty-six different genera, and of these forty-seven species have 
been identified. Slabs of clay-ironstone from the beach at 
Happisl)urgh contain leaves of beech, elm, oak, and willow. 
The materials, however, which have enabled Mr. keid to record 
so large a number of species are the fruits or seeds which occur 
chiefly in mud or clay, or in the pent of the forest bed itself. 
The species consist mainly of water or marsh plants, and repre¬ 
sent a somewhat colder temperature than we have in our own 
day, belonging as they do to the Arctic facies of our existing 
flora. 

Only one sjiecies {'IVapa nntnns^ T..), has disappeared from 
our islands; its fruits, which Mr. Reid found abundantly in one 
locality, agree with those of the plants found until recently in 
the lakes of Sweden. Four species {Prunus spinosa^ T^., 
(Euant/ie Lnrht'ualii^ Cimel., Potamo^etonheterophyllus^ Schreb., 
and Pifius Ahies^ 1^.) are found at present only in Europe, and 
a fifth {Potamot^e'on irichoities^ Cham.) extends also to North 
America ; two species {Pmccdanuin palustrcy Moench, and 
/V«K.T syhcitris, I/.) arc found also in Siberia, whilst six more 
{Sangiiisorha offiriuahs^ L., Puhu<i fruticosus^ L., Cornus saft- 
j^tnnm, L., Euphorbia amy^dahiJn^ E., Quercus Pohur, L., 
and Potamogefon crispns, L.) extend into Western Asia, and two 
{Fagus sylvafica, L., and Alnus f^lutinosa^ L.) are inclutlcrl in 
the Japanese flora. Seven species, while found with the others, 
enter also into the Mediterranean flora, extending to North 
Africa: these are Thalictruni minus^ L., ThalUirum flavttm^ 
L., Panunculus repi‘n\\ L., Stellaria aquatica^ Scop., Corylu^ 
Auliana, L., Zannichdiia palustnsy L,, and Cladium Martscu^y 
Br, With a similar distribution in the Old World, eight species 
{Bidens iripartitay L., Myosotis ar^pitosa, Schultz, Siurda mart- 
iima, Pum., Ceratophyllum demersumy L., Sparganium ramo- 
suniy IT lids., PotamogdoH peetinatu^y L., Carox paludosa^ 
Good., and Osmunda r€gaii<iy L., arc found also in North 
America. Of the remainder, ten species Sm,, 

Menyatithes trifoHaiay L., .SVrtr^J'^ faiustrity Ey Pumex vtarh 
iimuty L., Pntnex AcHoscilay L., Bdula alba^ L., Scirpus paud^ 
^orusy Lightf., Taxus baccaiay E., and IsoeUs lartistrisy E.- 
extend round the north temperate /.nue, while three {Lycopus 
europ(vu$y L , Alismn flautagOy E., and Phragmiia comm uni,) 
Trin.), having the same distribution in the north, arc found also 
in Australia, and one [Bippurh T'u/gariTy L.) in the south of 
South America. The list is completed by Paftunru/usaquati/is, 
E., distributed, over nil the temperate regions of the globe, and 
Scirpus /aensirrs, E., which is found in many tropical regions 
as well. 

The various physical condition.s which necessarily affected these 
species in their diffusion over such large areas of the earth's 
surface in the course of, say, 250,000 years, should have led to 
the proiluction of many varieties, but the uniform testimony of 
the remains of this considerable pre-Glncial flora, as far as the 
materials admit of a comparison, is that no appreciable change 
ha« taken place. 

I am unable to carry the hi^fory of any existing species of 
plant beyond the Cromer deposits. Some of the plam-remains 
from Tertiary strata have been referred to still living species, 
but the examination of the materials, as far as they have come 
before me, convinces me that this has been done without sufficient 
evidence. The physical conditions existing during even the 
colder of the Tertiary periods were not suit Ale to a flora fitted 
to persist in these lands in our day, even if the period of great 
cold had not intervened to destroy them. And in no warmer 
region of the earth do these Tertiary species now exist, though 
floras of the sflime fades occur, containing closely allied species. 
The sedithenlary beds at the base of the Glacial epoch contain, 
as far as wp at present know, the earliest remains of any exUtii^^ 
species of plant4 

It is not my purpose jtp point out the bearing of these fisots on 


any theoretical .views ehter^ned at Jlhe 
merely to phpe them before the member* 
which must bo taken into account in coMt)nUdl% 
and as confirmir^ the long-established aaiom liliat 
least, as workers, species mtut be dealt With ts fixed f|uent| 


SECTION H 

ANTHROPOLOGY , \ 

Opening Address by Sir George Campbell, 

M.P., D.C.L., F.K.G.S., Pre.sident of the Section. 

1 FEEL much diffidence in taking this chniTj for, though ip. 
former days I used to pay a good deal of attention to whaTWetl 
then called ethnology, 1 have been for many years Immeraed jft 
perhaps more exciting hut* I am afraid, satisfacto^ oocupa* 
tious ; and 1 feci that I am very far behind in scientinc kzioW’* 
ledge and scientific methods. I only venture to address you 
because I take for my ^ubject practical, rather than sdentfec, 
anthropology ; the study and cultivation of the creature man 
as he. exists, rather than that branch of the subject which seeks 
to inquire into his origin and development. Intensely intendsHftjT 
.as are innuiries into the origin of man, it must be admitted that 
our knowledge on the subject is atUl very limited and our progress 
slow; that we have not yet got hold of the missing link, and 
scarcely know' whether the flint implements are the work of man 
or of some earlier intelligent creature. We are hardly on firm 
ground till we come to man very much in the form in which we 
now have him, and even already divided into the principal 
varieties which exist to this day. I now then invite you to 
approach the subject rather ns practical agriculturists deal with 
the subject of horses and cattle than as scientists who trace these 
animals to very ancient prehistoric types; and in dealing with 
man from this point of view I am emboldened by the considera¬ 
tion that here also science has not yet completely conquered the 
field, and that very much is open to those who bring to it only 
a quick eye and careful observation. I think it can hardly be 
doubled that, in distinguisliing well-marked tyj>es of humanity, 
the eye is after all the easiest and perhaps the safest guide. 
With that alone one can recognise the unmistakable differences 
of colour, size, facial features, set of the eye, character of the 
hair, and one or two other features by which the physical 
characters of different types of humanity are varied. On the 
other hand, when we come to nicer and moi-e subtile distinctions, 
especially among the mixed races which occupy most of the 
world, we must confess that anthropometric science as applied 
to craniology, &c., gives us results only partially conclusive. I 
have an unusually narrow head. I can hardly be fitted with A 
hat without making the hatter elongate it; my next brother 
has so remarkably Inroad a head that he cannot be fitted 
without altering a large hat the other way : and so 1 think it U 
in many families and races, as any one who tries to pimle ont 
craniological results will find. 

So again as reganls other guides to race. It is admitted thA 
language is not always a safe guide, but still it is a very import¬ 
ant element in ethnological inquiries, especiaUyamon^ primitive 
races. 1 have paid some attention to that, and my impreAsSon 
is strong that language tests of race are to be found in the lew 
simple elementary words and forms which any observer cA 
easily master and examine, and not in the higher developments 
of the language, which are generally much intermixed with And 
influenced by foreign elements. I roughly put togetbey a ftw 
dozen test words, &c., which we found very efficadouA in 
Take English, too ; the origin of the race 19 found in the lowet; 
and monosyllabic W'ords, though the majority of the 
words in a dictionary are Latin and French. 

There is another race-guide which requires much care ohd 
some scientific accuracy, though not of what we should toll, a 
properly anthropometric character—I mean laWs, cu^totn^ and 
habits, l.ike language these too may he vatiM bv 
influences, but 1 incline to think that they Ore more 
for our purposes than has always been recognia^, m 
least as persistent os, perhaps more pereUtent th^ I 
At any rale, they are oertalmy most important ai 
modern history and cultivation of man; and wltflios. 
and customs i^ntre scietitific study^ many hkfdb and 1 
are on the surfimoi kad Open to the Qbsmvatiou of 1 
gent obeerver, 1 and dimk aijihOkg 

M being thou ^ dii!P^h% < iC 
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l|»t«nc 3 ei one scarcely realises till one goes 
tio# ipspf^nnt is the cow as pre'eminmtly an Ar}'an 
betdy siCredboss of which was fo>ttnded upon uses 
ifindired ^ ofhbr ^eat raceSi such as the Chinese. The 
lignin; who wEl not touch mitlc, and reject some other 
food which we think among the best (pheasants, for instance), 
mitkn constant and large use of food which we reject, such as 
pup^^ and rats. It is most interesting to inquire whether there 
18 any foundation for either class of prejudices. 

Among other habits and institutions well worthy of observation 
I ttfi||ht<Ste marriage and the family descent, through the female 
or tKough the male, the forms of sinail self governing com- 
munhie^, and the tenure of land. Animals of nearly allied species 
seein to be divided by curiously sharp lines into polygamous and 
monogamous races. It U hard to understand wny hares should 
ba BttiCtly monogamous, rabbits polygamous, partridges mono¬ 
gamous, pheasants polygamous, geese monogamous, ducks poly- 
gatnotiS. We have yet to discover to which class man belonged 
More laws divided the race into two opposite camps in this 
matter. When we come to in-^titutions and land tenure we 
approach the region of politics, but for my part 1 must .at once 
say that, if we avoid mere party in politics, we anthroi>()logisis 
arc called on to perform most important functions in tlic social 
politics of the day. What can be more important than to ascer¬ 
tain the effect on the race of modern urban life, of the inerca ccl 
use of meat, of the diminished use of milk, of the enomiously 
increased consumption of tea, of the more constant use of the 
eyes and the brain, viewing these subjects in their broad general 
results, rather than from a merely medical point of view? 

My view of the good work that may be done by the more 
popular methods in anthropology may be somewhat consoling to 
Ottf countrymen generally, for they seem as a wliole to be too 
busy for much science, and to be deficient in it. I see it was 
stated that we have to get anthropometric instruments fr<jm 
abroad. But on the other hand our opportunies for observation 
far outrival all others. In our vast Empire we have every race, 
and every shade, every stage of progress, from the lowest to the 
highest : every institution and every method of living. As 
rulers, as explorers, as merchants, as employers of labour, as 
colonists, we come into the nearest contact, and have the m )St 
intimate relations with almost every people and every tribe on 
the face of the earth. VVe are indeed n people wlio, if we make 
but the most moderate use of opportunities, may bring together 
such a mass of knowledge of mankind as to leave nothing 
wanting. Surely then in this country anthropology is no mean 
subject. 

Both in regard to the greatness of our dominion, the vastness 
of the population, and its infinite variety, India is by far llic 
greatest of our fields, as it is that in which we have the most 
cotnplete and effective official machinery, India is remarkable 
not only for its many countries, climates, and races, but also for 
the division of the populations into what one may call huriyonlal 
Strata, There, imacr the caste system, every rank, occupaiion, 
and profession represents in some sort a race, and that in cnor- 
mouB variety. Whatever infiltration of blood there may be, evciy 
caste in India is at least as much a peculiar and separate race as 
were till lately lews or gipsies in our own country, and more so. 
Every one of them has, too, its own institutions, its own rules 
of marriage and inheritance, its own laws and customs ; and I 
need acavCely tidd that outside this Hindoo agglomeration of 
ittahy races there are the various almriginal races—also in great 
variety, and in a state of excellent preservation—tribes not of 
otle family of the human race, but of almost every great family, 
fh»m the purest Atyons* of the north-west to what I may call 
extreme Mongolians in the east, and primitive blacks m the 
centre and south. 

In truth, my experience of that great anthropological field India 
iis my excuse for sitting here to-day. It has been my fortune to 
^ferve ip vary many parts of that great country, and, so far as 
ligr S^nty "«eqaircments permit, 1 have always taken great 
imertstiHi and inquired much about, the races and varieties of 
; ihd 1 think I may claim this, too, that ever since 
1 D^n a good deal absorbed in politics, in all the travels 
1 in several parts of the world, in Eastern Europe, In 

Icmortoa; and elsewbeittr I have never wholly forgotten my 
^e$l pxocUvities^ and have pried about a good deal to 
iin&rinaUon togaiding the various races and tribes; 
iilbdta h some xehee m epitome of the world, sn i mey 

^ or nit d]>^me of At 


that time the whole of Assam and the eastern frontiers were 
under Bengal, and we certainly hid a very much greater variety 
of races than aby other province in India—perlmps I may say 
than any other country in the world. Among the more advanced 
races, besides the whole of the well-marked Bengalee nationality 
we had some twenty millions of Hindustanis on the north, the 
Ooryahs on the west, and the Assamese on the east; then of 
the Indian aboriginal races, while in other provinces they have 
but scanty hill tribes, counted by thousands, we have in the 
western districts of Bengal may millions of these aborigines, 
settled, comparatively civilised, a fecund, colonising, and migra¬ 
tory people i we have them in endless variety of both the great 
aboriginal families, the Dravidian and that now generally known 
as the Kolarian. Partly in the Central Provinces and portly in 
Bengal, it has indeed been my lot to adminidcr the whole of 
what I may call **aboriginal India.” I may here mention that 
the several aboriginal l)ravidian tribes of tins tract speak 
languages clearly Dravidian in their roots, and yet for the rest so 
distant from the cultivated Dravidian languages that the common 
origin must be very ancient indeed. But no one who sees these 
people can doubt their non-Caucasian chnracter ; and that may 
go far to settle the question whether the Dravidians of the 
Peninsula are of Caucasian Origin, or non-Caucasians overlaid 
by an Aryan over-crust. 

Again, on the north and cast wc h.ive some forest tribes which 
may or may not \>c related to the aborigines of tlie interior of 
India. But as soon as we get into the hill cmintry we meet with 
every fonn of what may be called the Indo-Chinese type—all 
the way from the frontiers of Nepal on the north, along the 
Kastern Himalayas, round both sides of Assam, and then ou 
to Maneepore, the Chittagong hills, and the Burmese country. 
Here an<l there in this great extent of ctumtry wc have many 
unclassctl races with peculiar languages and institutions of their 
own—some very savage, oilicr.s far advanced in civilisation. 
Among the latter 1 might rnenti m, for instance, tile Khassyahs, 
a very peculiar people with highly developed constitutional and 
elective forms of governuieiit, and also specially interesting as 
exhihiting far the best specimen of which I ha ve anywliere heard 
of the matriarchal, or perhaps I should rather say matri-herital, 
system fully carried out unaer recognised and well-defined law 
among n civilised people. 'I'hc result of observation of the 
Khassyahs has been to separate in my mind the two ideas of 
matri-hciitage and polyandry, and to suggest that polyandry is 
really only □ local accident, the result of scarcity of women ; as, 
for instance, in some parts of the Himalayas, where the hill 
women arc in great demand in the adjoining plains, and the hill 
men arc obliged to be content with a reduced number of women. 
Among the Khassyahs, on the other hand, there is no jxilyandry 
(so far as 1 have been able to learn) though there is, great facility 
for divorce ; and heritage through the female becomes quite 
intelligible, I may say natural, when wc See that the females do 
not leave the maternal home and family and join any other family, 
as do the Aryans, They are the slock-in-iradc of the family, tlie 
queen bees as it were ; they take tt> themselves husbands—only 
one at a time, and if he is divorced they may take another— 
but the husband is a mere outsider belonging to another family. 
The property of the woman goes in Liu* woman’s family, the 
property of the man in his own ninternal family. It should be 
added, however, th.U in these maternal families, though the 
heritage comes through the female, the males rule, as they ought 
to in all well-ordered communities. 

When I administered the Governmeni of Bengal I did the 
best 1 could to obtain a classilication of our many races, and a 
comparison of the languages brought i^ethcr under my system 
of test words, and officially publisTxed in a large volume. We 
owe to the unrivalled experience of the late General Dalton a 
mass of information regarding the western aboriginal tribes, 
comprised in his great ethnological volume and many other 
publications ; and more recently that very distinguished Indian 
officer, Mr. A. Mackeiuie, partly a Scotchman and partly n 
Birminghim man, has brought together in his “ North-East 
Frontier of Bengal ” a full and most interesting account of the 
eastern tribes. Now I am happy to say that one of my old 
fellow-workers in Bengal, who at present most worthily ana well 
adminifiters the government of that province, has undertaken^ 
through Mr. a much greater work than any of us have 

yet attempted* via, a general sotvey of the whole people, not 
Only as t’e^rde th'^r j^ystcal characteristics and languages, ftc., 
but also (atxd thh Is the newest and mo3t important part of the 
uttdectakihgi ^ae ni|iln!e‘thdir institutions^ laws, and sodat rules*. 
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It w hO|>fid thAtf ^ obtAining accurate inforEraiion of this kind 
vAgatding; the races, tribes, a£>d castes of these great pro- 
^IfaceSf a flood of light may be thrown on the sodal history of the 
Inunaii race. It S a vety great undertakings but successfully 
warded out must have very great results. I can conceive nothing 
more important and interesting, and only hope that something 
of the kind may be attempted for India as a whole. Some <m 
the most Important castes, the Brahmins for instance, are ao 
widely spread that yve can hardly realise their position without 
extending the survey over India. In Bengal I think they are 
little agricultural, while in some provinces they are among the 
best of the agriculturists. 

I could well wish that we had systematic inquiries of this kind 
nearer home, Europe is almost as good an anLhroi>t>logical field 
as India, and in our islands there is still very much room for 
invesligation. In my own country of Scotland, after much 
asking, I have never been able to get any information who the 
Aberdonians are, and what is the language they speak, so different 
in its forms and intonations from the rest of Scotland. In England 
some most interesting maps might be made ifit were only to trace 
the letter showing where it begins and where it ends. I have 
a belief that though languages may tie changed and cease to 
indicate races, there is a great racial persistency in the letter A 
or the absence of it. 7 'he Scotch and the Irish have adopted 
the English language, but no Scotchman or Irishman was ever 
in the smallest degree wanting in aspirates—an Englishman 
might perhaps call them hyper-aspirators. The greater )^art of 
England, on the contrary, is equally persistent in the dropping 
of The whole subject is most interesting, not only in regard 
to the use or omission of the h by various races, but also on 
account of the very singular—may say phenomenal—tendency 
of so many of the hhiglish neither to maintain nor to abandon 
the but simply to reverse the written language, omitting the 
A where it is written, and pulling it in where it is not, in a 
peculiarly aggressive manner. It has been noticed, with truth, 
that we seem legitimately to drop the // in almost all words that 
come direct from the Latin, as ‘‘hour," “ heir," “ honour," yet 
in the Latin we pronounce the h fully. Is the spoken language 
the true tradition? Can it be that, while the Greeks spoke in 
aspirates which they did not write, the Homans clipped those 
which they did write, and that the modern Englishman combines 
the practice of these two famous race*- ? Or is there any foundation 
for what I can call no more than a conjecture, viz. that the real 
English is that spoken by the Scotch, and that the corruption of 
the^'s is French brought in by the Normans? If a language 
map showed the clipping of A’s to be coincident with large 
Norman settlements, that might be so. Perhaps a few hundred 
years ago it was the aristocratic thing to clip the //’.s, and the 
fashion may have gradually gone to the lower classes like the 
swallt>w-iailed coat worn by the typical Irish j)easant, while the 
upper classes have been partially reformed back to true English 
l>y contact with the Scotch—only partially though, for they still 
say “ won " and “ waie " instead of “ when " and “ whale," to 
say nothing of “idear" and “ Indiar." 

This, however, is a digression. I am afraid I have been long 
in coming to the main object of this address, viz. to recommend 
the systematic and scientific cultivation of man—what I may 
call ** hoini-cuUure," in the same sense as “ oyster-culture," 
** bee-culture," or “ cattlc-culture "—and that with a view both 
to pliysicfll and mental qualities. It seems very sad indeed, that, 
when so much has been done to improve and develop dogs, 
cattle, oysters, cabbages, nothing whatever has been done Tor 
man, and he is left very much where he was when we have the 
first authentic records of him. Knowledge, education, arts, he 
has no doubt ncquired ; but there seems to be no reason to 
suppose that the individual man is physically or mentally a 
superior creature to what he was five thousand years ago. \Ve 
are not sure that under very modem influences he may not retro¬ 
grade. No one doubts that, by careful selection and cultivation, 
vegetables, and many other things have been immensely 
improved. In regard to animals and plants wc have very largely 
mastered the principles of heredity and culture, and the modes 
by which gwa qualities may be maximised, bad qualitieis mini¬ 
mised^ Why should not man be similarly improved? It is true 
that the miAd has a larger share in that which constitutes a man; 
but affer all this is only a question of degv’ee-*the cultivation of 
the mind enter very largely into ammal-culture* I appre¬ 
hend there U no doubt that the superiority for our purposes of 
shorthorns, black-polled, and other famous bree^ of cattle is 
very largely due io {lUad anid welFrcgulated mipda/ wbii^ 


enable them to take calmly a, 

assimilate thmr fdpd, m^enug In Whh 

restless and often vicious fliooestons. wklh 

had the requirite kaowledge, and, taking a 

could regulate our domestic orrahghmStu wUh abme 

reason, rather than by babi^, prejudice, ^nd J^ 

cultivated by foolish novelists, man . might be fr^y 

improved, j ', 

It may be admitted that we are not in ft position to 
confident man-culturc at once* Much study is first,‘and, 
much knowledge must he accumulated before we can be coitfir 
dent in practice. The first thing that most Strikes us in man* 
RB compared with all domesticated and even most widely-tpreaS 
I wild animals, is the extremely small variation in olt over 
the globe. There arc differences which seem large to US* hut 
are extremely small from a more enlarged point of View, Hbw 
enormous are the differences between different breeds of dogSf 
horses, and cattle 1 When wc come to man ihe difference ot 
which we make most is that of colour—a feature which we think 
quite tiivi.al in animals. Who thinks very much more highly of 
a white than of a black cow, of a grey horse than of A black 
one? Our skilled eyes recognise variations of human fcoiure* 
but they arc so slight that the inhabitant of another planet would 
see no more iliffcrencc than in the countenances of a flock of 
sheep. In size, compared to other animals, the differences are 
hut slight. Probably there is no race whose average height really 
approaches six feet, and 1 doubt if any are on the average so 
small as five feet. In other physical features there are no con¬ 
siderable differences of formation whatever. Then as rc^rds 
the mind we liave yet to learn that there are very wide differ-, 
cnees of mental capacity between different races. Very likely 
—probably, I may say—there are considerable variations, but 
they arc not so wide as to be apparent without careful and 
accurate study. With the superficial knowledge we have, no 
one can say that Kurope.ans, Hindus, Chinese, are born with 
brains superior or inferior to the other ; and even in regard to 
the negro I do not know that it is yet shoWn that with equal 
.advantages Negro babies might not grow up nearly or quite as 
intelligent as Europeans. 1 do not say that it is so, hut only 
that the f|ueslion has not yet been sufficiently worked out. The 
difference is not so ratiical as to be self-evident from the first. 
Still, such experience as we have and the analogies derived from 
domesticated animals both tend to the belief that there eon- 
Mclerable, if not excessive, variations in the qualities and capacities 
of different races of men. 

It seems to me, then, that the first object to which observation 
and experiment should he directed is to ascertain how far the 
qualities which distinguish different races, peoples, castes, and 
families are congenital and hereditary, and how far the result of 
education and surroundings. Tlic distinguished President of the 
Anthropological Institute, Mr. F. GaUon, has done much to 
make n beginning of the stu<ly of hereditary qualities In man, 
hut there is still much to be done. To begin with very rudi¬ 
mentary facts, we hardly know whether courage in man ^d 
absence of courage in women are natural or artificial qualities ; 
whether right-handedness is natural or a very ancient fashion. 
Coming nearer to modern variations we do not know how fitf 
energy, enterprise, constructive power, and all the rest of it Are 
qualities appertaining to particuW breeds, like the qualities,of 
pointer or greyltounds ; or whether they are more the teault of 
education and surroundings, What U the effect on tnind Pf 
body of vegetable and animal food respectively, and pf the uSe 
of one stimulant and another? Why do patlioular rac^ afihet 
particular stimulants? Why U the Nortnem European tnAM 
especially given to spirits, and the Chinese' and Xnao-ChipelW, 
races to opium ? Is there anything in the bread tltat enahWf 
Britishers to rule over Hindus, or is it only ediicatiDh 7 Why . 
has a Chinaman some virtues which An Iruhman has 
wVi' z^ersd f All through, the most important inquiry is to 
those qualities in regard to which we must look to irhptoyethhttt 
in the breed, and those which more dej^d on cditcaddA* Aid 
that power may not be wasted by efforts in the wrt>|iig direen^ 
—by breeding for qualities which already extat^ or edhcjlit^, 
where the breed retidAtis a particalar edacatioh l^ll^ / . ^' 

We must try to learn ,^be direction in Which we kre 
first, and then the method by which we mAy iftjsct 
in the oscerthihed 4t*kctipA™-whether h: hie V. ^ 
breed or in that of «dncaticwi. ' , - / , ' ' 

■ given,to, 
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it lUft I thiak th«ttj whi)« sq much effort 

gjj(^ itHenoe huft heeti ex^dcdi perhaps not very 

m Into the origin of too little sy^te- 

lu^ to the radical differences between 

the, Qfddjbi DMo ^4 olbdern animaU. i*'or instance, in the 
M speeth no one can doubt that clogs and elephants and 
aim'i^dtiitand a great deal of language. One cannot see the 
indlMuHds of a padc of hounds answer to their names without 
balw^atisfied that they not only attach a meaning to a few rude 
soixt^t but can distinguish niceties and refinements of language. 
Agdin^ we kfiO'W that parrots and other creatures can speak our 
language j but 1 have never seen the question whether any one 
creature can both speak and understanci thoronglily worked out. 
fla# k been carefully anci thoroughly ascertained whether any 
animals really cry or laugh ? Sir John I.ubbock and others have 
giVefh attention to the question whether, in habitation-building, 
Olfd the like, bees and ants exercise an intelligent discretion or 
follow one unVaiying hereditary instinct ; but I do not think any 
disiiaGt conclusion has-been arrived at. Can any monkey or 
athef creature be educated up to the point of putting sticks on a 
fire^ and cooking chestnuts? I am afraid that on all these 
subjects there has been nothing but very desultory individual 
eflort. 

Then as regards man-breeding. Prolubly we have enough 
physiological knowledge to effect a vast improvement in the 
pairing of individuals of the same or allied races if we cjuld 
only ^Pply that knowledge lo in tke fitting marriages, instead of 
giving way to foolish ideas about love and the tastes of young 
people, whom wc can hardly trust to choose their own bonnets, 
much less to choose in a graver matter in which they are most 
likely to be influenced by frivolous prejudices. As I am not 
preaching I need say no more on that—all that 1 could say is 
self*evident. But when wc come to the very irnjwrtant question 
of the crossing of races there is very great need of scientific 
observation and experiment. Both the general knowledge that 
we have of humans and the analogy of animals tends to show the 
great benefit of the crossing of breeds. Anglo-Saxon is an 
awkward term. I do not stop to inquire wliether it represents 
two races ; whether the peasant of the l.othhns is an EnglUh- 
man and the peasant of the south of fhigland a Saxon, or why 
one ifi superior to the other ; but using tlie word English for the 
Teutonic inhabitants of these islands I think one can hardly 
doubt that the English breed crossed with a dash of Celtic blood 
produces a better animal than either of the parent races. Witness 
the people of many parts of Scotland, of Ulster, and, I believe 
I may also say, of Cornwall. It is the use of th® Celtic blood 
as an alloy that makes me specially unwilling to see High¬ 
landers, and even wild Irishmen, exterminated from these inlands. 
It may be worse for nil of us if that comes to pass. 

There is a popular belief that the cros-; between an 
Eagllshman and n Hindu produces a race inferior to either. 
1 t«?ry much doubt the fact. Owing to the caste system (and 
U preVaUs with us sdmofit as much as with the Hindus) half- 
ca$tcsi are placed at a very great disadvantage, but 1 doubt 
if they are naturally inferior; at any rate, the question requires 
to be worked out. I think wc have the means of doing 
so if we synematically went about it. So again as regards the 
Oteute-broedH between whites and Kegroes. There is so much 
piwudlce on the subject in the United States that it is very 
dimcult to arrive at the truth. Some [people think that the 
stimulating climate tends to make the white race in America 
wear itsetfoot, and llmt (apart from the present great immigra¬ 
tion rtohi ^rope) It would be a real improvement to the American 
if the whites were crossed with the more phlegmatic blacks, 
suy, in the porpartion of six or eight of white to one of black, 
wmch now exigta in the Sutes. However, that is their affair^ 
hat a very important question for them. 

And this brings me to tlie effect of climate. Is it the fact 
that in course of generations settled in America the climate alters 
Hriti^ iwbe—or perhaps 1 should say European races ? What 
l|» Iha tefXdency of the very peculiar Australian climate ? It has 
into a popular proverb that the European race cannot 
India heyoua the second or third generation ; and the 
result of that hpliof has bean of enormous practical importance, 
mrao aort of coAoOisatkm has been attempted Vet I wholly 
If tM: Wtiftf am he auppprted by axty facfc$ whatever i it 
hMfi^ of Chines ibat are univatMUy believed heuatipe tW 
l^|l;fieYqf^beanJhrted, and therel^^ahnot b^oonUadiob^ 


good ap-hringing are verv much wanting—the surroundings are 
most unfavottrable to European children; yet a good many 
instances could now be quoted of Europeans Mught up in India 
who are physically just os good as their parents. The mortality 
in the European orphan asylums is extraordinarily low. It is not 
at all certain that toe race might not be adapted to the climate, 
especially as the cool hill regions are those least occupied by the 
natives, and most ht for many lucrative industries introduced by 
Europeans. 

Coming to physical and mental education, J have already 
alluded to some of the subjects which urgently require attention, 
the most important of which is, 1 think, the effect of what we 
call civilised life, and especially urban life. It is impossible to 
see the crowded and inferior dwellings in which so vast a jwpu- 
lalion live in towns, without room for the gardens Which their 
fathers had, and without the space and recreations natural to 
man, and not to fear for the result on the race. I might also vay 
more on the question of physical education and on that of a 
mental education so general as lo leave no mere primitive jungle 
plants ns n stock on which to graft improved varieties ; a subject 
which is already engaging anxious attention. On many other 
questions to wliich I have briefly alluded 1 might enlarge, but I 
have detained you so long that I think you would prefer to got 
to Imsiness ; and so I will conclude by recommending practical 
anthrojiology to your earnest attention. 


NOTES 

We have received the programme of the Finsbury Technical 
College for the session 1886-87. There is no change in the 
curriculum calling for remark. 

On September 3 a banquet took place in Bologna to celebrate 
the ix)th annivcr'»ary of the discovery of animal electricity in 
that city by Galvani, 

The Bumi announces that Prof. Forel, of Morges, in the 
Canton of Vnul, has discovered a natural gallery which goes 
right across the lower portion of the glacier of A roll a, in the 
Eringcrihai, in the Valais. It constitutes a natural grotto in 
the heart of the glacier, and was explored to a distance of 250 
metres {273 yards) by the Professor and some fellow-members of 
the Swiss Alpine Clul) from Geneva, Ncuchatel, and the Canton 
of Valid. Hie average width was. from 6 to 10 metres, broaden¬ 
ing out here and there to fully 25 metres ; the height varied 
from 2 to 3 metres. At the spot where the party stopped, the 
cavern divided into two galleries, the exploration of which they 
reserv'ed for another lime. The glacier was found to rest direct 
on the ground. 

AccoKUiNa to a Kimberley journal, Dr, Holub’s exploration 
party is making but little progress. The whole of the party had 
been down with the fever, wldch has been severe this year in 
the Zambezi region. 

The captain of the steamer Ardang^rm officially reports at 
Mai a that at i p.m. on August 30, in clear, calm weather, when 
about 14 miles north of Galita, a small island between Sardinia 
and Tunis, he noticed that the eastern and highest peak of the 
island api^carcd lo be in eruption, wliilc smoke resembling that 
ascending from Mount Etna was ejected at intervals from the 
crater. 

The A'iJwrr/'of Allahabad stales that news dated last April 
has been received from Mr. Carey, who is travelling from Eeh 
towards China. He was then at Lob Nor. His course from 
Leh was south-eastward into Western Tibet, and then due 
north to Khotau, whence he made the Tarim River, Aftcf an 
excursion northwards towards the Baba Kul Lake he returned 
to the Tarim River, Ond followed it to Lob Nor. He is said to 
haye probably enleiiict .Nbtthent China before now. 

OneoT theptojeo^f^ed by M, Paul Bert before^lwvits®. 
France ^ Ih Tonquin and Annatn, was the.- 
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of an Academy similar to that plaimcd by Napoleon t. 
^ issued a decree establishing the 

'^Tooqaiiptese Academy.’’ The preamble eeti out that it is 
■desirable to revive in the country, which has been disturbed for 
so long a time, the taste for literature and science, and to pre. 
serve to die people the vestiges of its glorious past; as wcU as 
to collect the scattered evidences of its ancient splendour. The 
decree then goei^ on to provide thtit the seat of the Academy 
shall be at Hanoi, and that its functions shall be to investigate 
and collect everything of interest, from any point of view, relating 
to Tonquin, to preserve ancient monuments, to initiate the 
people into the knowledge of modern sciences and civilisation, 
by translating and publishing in the Annamite language rJsum/s 
of European works, to translate into French extracts from the 
more important dynastic annals of Tonquin, os well as other 
works to be selected by a Commission, to aid in forming public 
libraries in tht principal towns, and a national library at Hanoi, 
to publish a monthly bulletin in which scientific and other ques¬ 
tions shall be treated, and to put itself in relations with other 
Oriental vSocieties in Europe and Asia. The Academy is to 
consist of forty members and an unlimited number of corre¬ 
spondents. The dignity of /lam lam is to be conferred by the 
Resident-General. Various degrees are to be given to Ton- 
quinese, and these are to be marked by a medal or emblem 
to be worn on the dress. Political questions arc not to be 
discussed. 

Wk regret to learn that dilficulties arising out of the re¬ 
organisation of the Imperial College of h'ngineering, Tokio, 
have resulted in the loss to the new Univeraity of Japan of the 
services of Prof. T. Alexander. 

Mr. R. Jasper More, writing to the Times, from the House 
of Commons, on the subject of “Science for the Masses,” inquires 
why sotne of the 600 papers which arc not read before the British 
Association should not be delivered as lectures at the schools or 
public rooms of the West Midland district, where “large and 
appreciative audiences would have been found, and a foundation 
daid for the objects of the British Association.” “ A few words 
spoken,” he says, “in a familiar manner to working-men and 
others by members of the Association would tend to 

make that taste for natural science the absence of which Sir 
John Lubbock deplores.” 

At the last meeting of the Entomological Society of London, on 
the 1st inst., Mr. C. O. Waterhouse called attention to the various 
reports which had lately appeared in the newspapers of the dis¬ 
covery of the Hessian Fly {Cecuiom) ia destructor) in Britain, and 
inquired whether any communication on the subject had reached 
the Society. The Rev. W. W. Fowler stated that he had been in 
communication with Miss Ormerod on the subject, and that she 
had informed him that neither the imago nor larva of the species 
hftfl been seen, and that the identity of the species rested on the 
supposed discovery of the pupa, 

Prof. Bron has published in the Archives de Geneve an 
interesting study on the so-called lightning holes to be found in 
the High Alps, He and other investigators have found them at 
heights of from 3348 to 4000 metres, or between 11,000 and 
13^000 feet above the sea-level. Usually they are found on 
flammitfi. Sometimes the rocky mass, which has been vitrified 
in the passage of the electric fluid, presents the appearance of 
stntdl scattered pearls, sometimes of a series of Semi-apherical 
■ cavities only a few millimetres in diameter. Sometimes tliere 
are vitrified rays goli^ out from a central point to a dhtanoe of 
4 5 latches. Sometimes a block detached from the mass 

appears as if bored through by a cannon-ball, the hollowed 
passage, being ^uite vitrified. The thickness of diis vitrified 
coating or strattim never exceeds a millimetre, and la sometimes 


nbt mortf than the qngrthr pf that 

which it presents depend the qh(aiiti«s'4hd 

rock. The same may be udd as to its irftxtspafehoy. ' Ww 

Rungfischhom the ^ass thneftW’Oied 

owiifg to the quantity of actinoUte whi^ the rbdk contaiei; fl 
is brown on La Ruinette» the rock consisting of fipMspae ttteStI 
with gneiss containing chloride of irtm. Under the micnMeofte 
these lightning holes display many interior cavities, which tenwt 
be attributed to the presence of water in the rotk at the mptthnt 
of melting by the electric discharge. This vitrified material h*e 
no influence on polarised light. ^ 

The captain of the steamer Thasafyt belonging to thellflMon 
Line, writing to the owners of that vessel, notes a strange Wpe' 
rience on his last voyage from Liverpool to Mqnte Video. On 
Thursday, July i, at 11.35 P-ni-» the ship, whieh at the time 
was in lat. 0° 55', long. 29* 34' W., was suddenly and violettily 
shaken and bumped, the shaking being accompanied by a lond, 
rumbling, metallic kind of noise. The first impression was that 
the ship was tearing the bottom out over hard rock, but know¬ 
ing there was nothing in the neighbourhood she eould toudiij 
save St, Paul's rocks, and as they could not see land, the captain 
concluded the machinery was going to pieces. A report received 
from the engine-room, however, stated that there was nothing 
wrong there. The engineer had slowe<l down instantlyf under 
the impression that Romcihing had gone wrong, The carpenter 
reported the wells all free, The shock lasted about a minute ; 
no disturbance was visible on the water. About 8 minutes after 
the first shock, a second, not quite so severe, stopped the ship, 
which in the meantime had been going slowly. Subsequently 
they experiencetl a third shock—a slight one. The lead indi¬ 
cated 60 fathoms with no bottom. Being now satisfied that the 
shocks were caused by some submarine disturbance, the captain 
proceeded on his course. After steaming about 15 mimttes, he 
experienced a fourth shock, only inferior to the first in severity 
and duration. After this all was quiet. During the shocks the 
compass cards were much agitated. 

We have received a pamphlet by Prince Albert of Monaco 
describing the investigations which he has made during the post 
year in his yacht, the J/irondellt, into the Gulf Stream, and its 
relations with the coast of France. After referring to the 
interest which the Gulf Stream possesses for various branches of 
science, the Prince describes, the knowledge of it possessad 
by the ancients, and the various investigations of modem times. 
The stream has been carefully studied by the Americans along 
their coasts, hut our knowledge of it farther out in the Attanric 
is more doubtful. Its influence on the French coasts has never 
been experimentally studied, and to this particular point the 
work on the HirctndelU was directed, 179 floats Were thrown 
out at various places to the north-west of the Asores. These 
were of three classes-—hollow copper balls, oak barrels^ ftnd 
ordinary bottles, there being ten balls, twenty casks, and 149 
bottles. The various places of immersion formed a line 
170 miles in length. The conclusion which the Prince draws 
from the results so far is that as far as 30a miles to the north- 
north-west of the Azores, the Gulf Stream shows no tendeneg^ to 
flow towards the north-cast, and even its tendency tow^idv ih® 
east is scarcely pronounced- The pamphlet contains two chevtSi 
—one of the places of immersion of the floats, with the datea^d 
hours, the other of the voyage of the HitQHdit/t from the it 
left Lorient until its return. 

The sessbn sg86 of the University Collie, 
begin on October 5. I^ttures and classes h «14 evi# 
and evening throttghoht the session. In the Chendohl Deptrit* 
ment lectures and olissei hte given in hll ht^hch^ df 
ehemkr)r, :fthd jWnKJrioOvin giv^ 

in the obemlcal &mu^ons to soi6t 
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t.:: ~ -^-r:— , ■ - : .. - 


tiW^ cUcmi^l worlct oX the neighlmrhood 
The Dttpftrtment of E^perimeata) 
course of lectures arranged progressively* and 
prw^l^ In the physical and electrical laboratory. 

T}iMil 9 atudents who attend the mechanical engineering course 
en^ engineering works during tl>e six summer months, and, in 
aooojrdanoe with this ticheme* varions manufacturidg engineers in 


29 it was again observed with the same comparison stars, and 
was found to be barely 9*5- There seems, therefore, reason for 
suspecting it of variation. Dundr calls this star **rou^jaune 
fbncd," spectrum 1 !, and identifies it with Pickering No. 
36 (Ajfriff$aptisthe AfaeMrichUn^ No. 2376), which seems Im¬ 
probable, as Pickering’s place is im. 20s. pnctdin^ and o* 7^ 
south. The place of D. M. + 35'" 4003 for 1885 is R. A. aoh. 6m. 3s,, 
Decl. + 35 36''!. 


the^ neighbourhood have consented to receive students of the 
Coil^ into their offices and workshops as articled pupils; 
the ici^ineering laboratory U provided with a powerful testing- 
machine, aD4 instruction in the use of tools is given in the 
workshop. Special courses in surveying are given, and excur¬ 
sions for field practice ore frequently made. The Department 
for Cedogy, Biology, and Zoology includes various courses of 
lectures in all branches of those subjects, together with labora- 
to^ instruction, In the Botanical Department practical in¬ 
struction is given by means of the Botanical Gardens, which 
contain upwards of 1000 specimens. 

The additions to the Zoological Society’s Gardens during the 
past week include a Common Mole (Talpa eurojupa)^ British, 
presented by Mr. J. Scatcherd ; two Hawfinches {Coccoihraustes 
vuigttrh)t British, presented by Mr. W. Strutt ; a Lanncr Falcon 
{Falco lannriui), Kuropean, received; two Common Vipers 
{Vip€ra horus)t British, presented by Mr. W. Robertson; a 
Common Viper {Vipera herus)^ British, presented by Mr. W. 
H, B. Pain j two Common Marmosets {Ilapale jacchux) from 
Brazil, three Indian Crocodiles {Crocodilus palustrix) from India, 
deposited ; a Mesopotamian Fallow Deer {Dama mesopoiamicii)^ 
four Long-fronted Gerbilles {Gerhillus longifron$\ five American 
Milk-Snakes {Coluber extmu^)^ an Argus Pheasant {Argu.^ 
giganteus), bom in the Gardens. 


The Binary Star 02 234.—In the Astronomiseke Nach- 
richton, No. 2743, Mr, J. £. Gore publishes elliptic elemeoU of 
the orbit of this binary. The components arc of magnitudes 7 
and 7*4, and the star has always been a close and difficult object 
to measure even with large telescopes. Mr. Gore considers his 
orbit as provisional only, on account of the discordance of some 
of the recorded measures. The following are the elements i— 


p “ 63*45 
T = 188115 
e « 0*3629 
y = 47 31' 


= 124® ii' (1880*0) 

A = 71*58' 

a =o"-339 

M = + 5**67 


Mr. Gore states that these elements satisfy .the observations 
fairly well from 18^ to 1853, and from 1870 to 1880, but in 
the years 1858-66 the discordances arc considerable. The posi¬ 
tion of the star for 1880*0 is R.A. iih. 24m. 20s., Decl. 

+ 41* 58'. 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 SEPTEMBER 12-18 


/pOR the reckoning of time the civil day, commencing at 
' Greenwich mean midnight, counting the hours on to 24, 
U here employed.) 


At Greenwich on September 12 

Sunrises, 5h. 31m. ; souths, iih. s6m. iros.; sets, i8h. 21m. ; 
dccl. on meridian, 4” 7’ N. : Sidereal Time at Sunset, 
I7h. 48m. 


OUR ASTRONOMICAL COLUMN 

Changes observed on the Surface of Mars.— In the 
July number of the Bulieiin Astrommi^ue M, Perrotin gives a 
detailed account of his observations of Schianarelirs ** Canals” 
made during the months of April and May 01 the present year 
(Nature, June 3, p. 110), remarking that their appearance differs 
little from that observed in the Milan astronomer's chart drawn 
In 1882, and that these markings appear to indicate the existence 
of a state of things, in the equatorial regions of the planet, 
which, if not absolutely permanent, at all events give evidence 
of considerable stability. But during the progress of the Nice 
observations of the ** canals,” some changes were noticed in the 
neighbourhood of the Kaiser Sea (Schiaparelli’s Syrlis Major), 
whudi M. Perrotin has thought it worth while to put on 
record. During the earlier observations this part of the planet’s 
surface was dark, like all the Martial “ seas,” and as it is 
represented in the chart. On May 21, however, the part of 
Syrtis Major extending from 10’ to 55® of north latitude was 
seen to be covered with a luminous cloud forming regular and 
parallel bands, stretching from north-west to south-east on the 
eurfaee, in colour somewhat similar to that of the continents, 
but not quite so bright. On the 22nd these cloud-like structures 
were mote unifomuy distributed than on the previous day ; they 
were oUo seen on the three following days, but were noted to 
be CX considerably diminished intensity. On May 25 the Nice 
DbscirVers noted the visibility of the isthmus which is placed in 
Bchlaporelli^s chart on the prolongation of Syrtis Major, below 
Itaiunotion with Nilus, in lot^itudc s<xf* and north latitude 52", 
which hod not hitherto seen by them. M. Ferrolin 
, diinks it ptobabk that these appearances are really due to clouds 
dt^olotingin the atmosphere of Mars; at all events he con¬ 
cludes they atke from something connected with the atmosphere 
jQu^y wilhc w jsnidkce of the planet capable of motion and of 
in a uomparatxvely short space of time. 

BuaWKSlTjtu New VaruWjE STA«*^In CirMar No* 8 
AsinrtunwM Ret, T, R. ittotes 
star D.M/t }$* 4002 woirbbctye^ by tiic 


Moon (Full on September 13) rises, i8h. 8m.; souths, 23h. 38m,» 
sets, 5h. i6m,*; dccl, on meridian, 6** 34' S. 

Planet Ribob SouthB Sets Decl. on meridian 

h. m. h, m. h. ni. • , 

Mercury ... 4 10 ... ii 9 ... 18 8 ... lo 46 N, 

Venus. 3 30 ... 10 40 ... 17 50 ... 12 53 N, 

Mars . 10 44 ... IS 19 ... 19 55 ... 16 46 S. 

Jupiter. 1727 ... 13 IS .. ^9 3 3 9 S, 

Saturn.23 58* ... 8 2 ... i6 6 ... 21 37 N. 

* Indicates that the rUing is that of the preceding; evening and the setting 
that of the following moniiug. 


Occultations of Stars by the Moon (not actually occulted at 
Greenwich) 

Correspotiding 

nUoT. n angles from ver- 

Diaap. Reap. ht for 

invertedimage 

ti. m. h. m. no 

I 50 near approach 227 — 

20 33 near approach 168 — 

7 12 near approach 56 — 


Sept. 


Star 


<p Aquarii 
24 Piscium 
u Piscium 


Mag. 


44 

64 

44 


Sent. h. 

18 ... 21 


Venus at least distance from the Sun. 


VaHable Stars 

Star R.A. Decl. 

h. m. , / h. m. 

U Cephei . o 52*2 ... 8i 16 N. ... Sept. 16, 19 25 m 

Algol . 3 0*8 ... 40 3> N. ... ,, 14, 19 38 w 

fGeminorum ... 6 57*4 ... 20 44 N, ... ,, 13, 21 15 M 

18, 23 6 sw 

a Librae .14 54*9 ■. 8 4 S. ... „ 14, 2 37 

U Coronrn.15 13*6 ... 32 4 N. ... „ 15, 4 2 w 

UOphiuchi.17 xo'8 ... i 20 N, ... „ 12, 2 55 w? 

and at intervals of 20 8 

3 Lyno.18 45*9 ... 33 14 N. ... Sept. 18, 21 o M 

ij Aquilae . 19^7... o 43 N. ... ,, 13, 5 ® 

„ 18, o o w 

a Cephei .8a 24*9 - 57 $0 N. ... „ 12 , $ o M 

„ 15,22 om 

. Ajf fRlu^iiin; m lOiiUmum. 





THE tiECENT EAl^rmUAKES 
earthqufilcc record of the jiast week is * long and dis- 
T- oitrous one. An enithquake of wide area and extraordinary 
intenaHy took place soon after lo oVIock on the ni^it df August 
throughout nearly the entire portion of the tJnited States 
east of the Mississippi, shocks being felt from the Gulf of 
Mexico northwards and from the Mississippi eastward to the 
Atlantic, The shocks were especially severe at Montgotnwy 
(Alabama), Cleveland (Ohio), Meadville (Pennsylvania), Kaleign 
(North Carolina), nhd Indianapolis (Indiana). In New York, 
Wo^ington, Detroit, Milwaukee, Cincinnati, Louisville, Chat¬ 
tanooga, and other places severe uttdulations were felt. The 
shock was light at Chicago, and west of the Mississippi at 
Omaha, Ogden, or San Krancisco no disturbance was felt The 
bounds of the (listurbcd area are thus roughly defined to be the 
Mississippi, the Atlantic, the Gulf of Mexico, the Lakes and 
the St. Lawrence. Georgia and South Carolina appear to 
have been the most severely visited of all the States. At 
Augusta, in the former State, there were ten distinct shocks 
between 9.15 and 10.45 p m., and tlie streets were filled with 
the terrified population. At Savannah five shocks were felt. 
Sharp shocks were also felt in New Jersey, and vibrations as far 
north as PhUadcljihia. Prof. Newcomb, of the Ntiuiicai 
Almanacy Washington, reports that the first shock occurred at 
9'53-20p and the second at 0.5436, liisling until 9.59. The 
Signal Service Bureau at Washington reports that four distinct 
shocks were felt there. The first began at 9.54, and lasted 40 
seconds, the second at 10.0,4, ihe third at 10.10, and, another 
at 10.3O4 Charleston, in South Carolina, suffered most severely, 
—the streets were blocketl with fallen buildings, lelegntph poles, 
and tangled wires. The population spent the night in the 
streets, As usual after violent eartluiuakcs, fires broke out. 
The principal business tjuarter and two-thirds of the dwelling- 
houses have been destroyed, and the town was isolated from the 
outside world, tlie bridges and railroads being all destroyed. Sul- 
livan^s Island, a watering-place near Charleston, wa- submerged 
by a tidal wave. At Columbia, in the same Stale, ten distinct 
shocks of earthquake were felt, the last at io.2o on the morning 
of the Ifit inst. Fresh shocks were felt in the afternoon of the 
1st at Augusta, Chailctdon, and Columlius, and during the same 
day throughout North and South Carolina and Georgia, and 
many fissures opened, emitting fresh water, white sand, and blue 
mud from a great depth. At 11.55 on the night of the 1st 
another violent shock in Charicsiton brought down several 
houses. Since that date, shocks of more or less violence have 
continued up to the present in the States above-mentioned. 

This earthquake is believed to have disturlred a greater extent 
of territory than any earthquake on record. Twenty-two .States, 
covering an area of a million square miles, were affected. 
Toronto and London in Ontario are said to have felt some 
symptoms of disturbance. 'I'he natural phenomena accompany¬ 
ing the earthquake are curious. The fissures in the earth, 
whence the sulphurous fume.s arise, arc not confined to Charleston 
itself, Iml are found for miles round the town. From these 
fissures U exuded sand, white in some places, and red in others. 
From other openings brackish tepid water has been spouted 
from IS to 20 feet high. These fissures are not made by the 
sinking of the ground, but by the tearing apart of the earth’s 
crust. Sometimes they are 20 yards long, and they are of 
uncertain depth. They could be seen to widen and contract 
during the shocks, and sand, water, and an unfamiliar .sub¬ 
stance of an oily paste character was expelled. After these 
ejections mound-like cones remained. The water in the wells 
was observed to rise and fall. At Summerville, the holiday 
resort of the people of Charleston, detonations were heard about 
once in ten minutes in all directions, but they appealed to have 
no relation with the earthquake shocks. There arc some doubt¬ 
ful reports of flames being seen proceeding from the ground. 
The atmosphere during the earlier phenomena was oppressive, 
and $0 still was the air that the lamps burned out of cloors for 
hours without flickering. A violent shock which visited part of 
iJoutb Carolina at 11 o’clock on the night of the Jth, was fol¬ 
lowed after an interval of five minutes oy two brilliant meteors 
which shot across the sky from north to south. A curious occur¬ 
rence is reported by the Correspondent of the Tlimes. He says 
that on the and inst, at Charleston * * two showers of morsels of 
flints^ abraded by mechanical action, were noticed, some 
having been recently fractured. The first shower firil at 7.00 
A,m., and the second at a,*' At the Signal Office at Waim- 


i^igton the seir'tMiSteiix^ wind-vane ahoWs a 
preceding and atm eqi^ t6 ihe thakit^^' 
steady, and almost invoriaMe brew; Ihc'ip 

40 seconds of the most ^Meht shakini^ 
diat the pencil point moved up opd down |^e paper 
with great rapidity. The effect of the eai^%nhkd at 
described by me captain of the steamer had, 

left Charleston, ana was twelve miles oft" rhfe harbour of roH 
Royal, in eight fathoms and a half, when he heard a terriMc 
rumbling, lasting a minute and a half. There had 
a heavy sea from the south-east, but when the ‘rumbltlig 
began the wave-motion ceased, and the waters remained 
in a perfect calm until the rumbling ended, when the swc^l wii^ 
agiiin manifest. The wind was south-east and lighti the wehther 
cloudy, the barometer 30*01, and the thennometer at 80*. The 
ship’s timbers viliratcd strongly. No Unusual meteofologlcol 
conditions prevailed at Charletiton before, during, or after the 
earthquake on the first day, according to the officer of the iS?gna? 
Service. Profs. Mendenhall and M‘Gee are investi^aiing the 
effects of the earthquake at Charleston and SummetviTic. 

Flarthquake.s are also reported from Malaga, where a severe 
shock occurred, on the tst and morning of the 2dd ; from Santa 
Cru^, in California, at 11.45 on the morning of the-2nd, where it 
is dcscril^ed as not violent, but long-continuM ; and from Smyrna, 
where .several shar|^ shocks were felt between lO and I2 on the 
night of the 3Kt, that is almost simuUancoualy with the Ameticon 
earthquake. A telegram dated the 5th inst., from Athens, 
reports that the shocks at Pyrgos have been renewed. 

We have received several letters relating to the earthquake in 
the Eastern Mediterranean of the 27th ult. Prof. Korel, of Merges, 
writes that, as it extended at least from Alexandria to Berne, it 
covered an area of about 25® diameter. At Berno the seismo¬ 
graph of the Observatory marked the ^hock at loh. 36m. i6s. 
local time, corresponding to 22h. 6m. 30s. Greenwich time. If, 
continues Prof. Forel, we admit, in accordance with the times 
recorded at Benevento, Ferrno, Pesaro, and Zaute, that the 
time of the shock at the centre was a2b. im. 20s. i Green¬ 
wich time, then the seismic wave would have taken 5m. los. to 
reach Berne. It is said that the shock was felt at Alexandria 
15 minutes after midnight, in which case progress in that direc¬ 
tion was a little slower ; put into Greenwich lime, this would 
be 22h. 15m., or about 14m. for transmission from Zantc to 
Alexandria. In Switzerland a small preparatory shock was felt 
in the Alps of Vaud, about n minutes before the Berne shock. 
Mr. Henry Simon, writing from En^elberg, in QbwaJden, states 
that the shock was distinctly felt there as a swaying motlofi 
about 10.20 by several of the visitors and in different houses. 


Tf/E scorns// METEOROLOGICAL SOC/ETy 

'^HE following is an abstract of the Report of the Council 
* read at the meeting of the Scottish Meteorological Society 
hold on July 22;— 

Since the general meeting of the Society in March, the num¬ 
ber of the Society's stations has remained the same. 

The meml:)crship of the Society now numbers 719* being 7 
more than at the meeting in March. 

The preparation of a fourth paper on the climate of the 
British Islands, dealing with the monthly rainfall for the twenty 
years 1866-85, i* now for advanced, and the results are prac¬ 
tically and scientifically of great interest. 

Much time has been spent in preparing for the pres? the whole 
of the observations of the Ben Nevis Observatory and those of the 
f'tation at Fort Wil liam for the two years and a balffrotn December 
1883 to May 1886. The volume will shortly be in the haftd^ of 
scientific men in all parts of the worlds In eohnection with 
these valuable observatiuiis, the investtgOtiou of the implant 
question of the bearing of the remits on the wedther^ Of tWe 
islands is steadily advancing, 

The position of the Ben Nevis Observatoiy on an elevate 
isolated peak, and the adjoining low -level station ufFoirt 
being close to the sea, and on a bank sloping down to it, 
this pair of stations second to none anywhere ^et 
the investigation* of Some of the fundamental;ftuit$ 6f 
logy. Among the more important qf these airesthms ^ thd.dt 
termlnatlan dLthe rath of decroMe of tempmtntp 
and the rate of dien^atkm of atmosphere 
for d&ffttrent mmoipherie teinpemtttres .smt^lerel ‘ 


t&e f tr th« t^o yeary &nd a b«If 

milnt 1^831886 Imve iiow been 4iftcussed, As 

w of t«0^peraiure with hci/ht, it is shown to be 
fl^. trfcC iWtO of F* foir eV^ry 270 feet of ^»cent-^a rate which 
, OfdMb the i^uUs of the most carefully conducted . 

W^Sn and of th)ae other pairs of stations over the | 

W^^d are so situated ai to yield trustworthy results for , 
iho ,in(|wry. Ben Kevis Observatory and the Fort Winiam | 
are among the very few such gi'oups of stall >ns that have 1 
yet heeu,anywhere eatabhalied. I 

In researchee into weather phenomena and weather pro’ 
^ istu^ the most important ];^int to determine is the nurnml 
between atmospheric pressure at the top of the Ben 
oad at Ft^rt Winiam for the diAerent atmas]>heric temperatures | 
and sea-l^vel pressures. This was empiiically calculated from 
th« obscrvatlonsi and thereafter the departures from the normals | 
ware afSCertained for the five observations of eacli day since the , 
Oustetvatory was opened. The results sliowed a diminution of | 
pressure from thi^ calculated normals during the occurrence of | 
nigh winds at the Observatory. ThcdilTcieiicc not unfrequently : 
amounts to the tenth of an inch, and on one day the hvo con- I 
sccutive observations showed differences of about a tenth and-a* | 
half inch. This diminution of pressure ih doubtless occasioned by ; 
the winds, as they brush past the Observatory buildings, partially ; 
suching out the air from the interior, thus lowering tlie pressure. 
This does not occur till the velocity rises to or exceeds the rate I 
of 30 miles an hour. ! 

It thus became «eces<lnry to recalculate the normals hir j 
pressure, using in the computations only tlujse observations | 
M’hicli were made when the vcl >city of the wind fell short of 30 j 
miles un h uir. 'fliis recalculation has recently l>een co.n- I 
pleted, and the inqviiry as to the bearing of the Ben Nevis j 
obBcrvation. on the weather of the BrilUh Islands is being 
poshed forward. I 

The work at the Ben Nevis Observatory continues to be dis- ! 
charged by Mr. Omond and his a sistnnts iu a way that leaves 
nothing to be desired. Since the last meeting of the Society Mr. 
Omond ha« contributed a valuable paper to the Koyal Society 
of Edinburgh, on the observations of wind ffjrcc recorded at the 
Observatory. Fn>m a comparison of the results obtained from 
the registrations of Prof, Chiystal's anemometer, and the esti¬ 
mations of the force of the wind made by the observers on scale 
o to la, he has determined the velocity in miles per hour for 
each figure of the .scale, i, 2, 3, tSic. The highe i figure for 
which Ine double obs'crvations were sulViclout]y numerous, so .is 
to give a good average, was 8, which was found to be equivalent 
to a rate of 73 an hour. This velocity is of frequent 

occurrence j and as regards the higher force 11, which occasion¬ 
ally occurs, Mr. Omond estimates its equivalent at 120 miles an 
hour. Observations on the rain band have l«;en undertaken by 
Mr. Rankin, the first assistant. 

The hygrometric observations made hy Mi. II. N, Dickson at 
the Scottish Marine Statiju and the Observatory have now been 
partiaUy discu sed by him, and the results submitted to a recent 
maering of the Koyal Society of Edinburgh. 'I'hesc results are of 
considerable value in determining how far Glazsher’s factoih, so 
largely t^sed by meteorologists in hygrometric inquiries, may be 
US^ satisfactorily. As regards the remarkably dry states of the 
aiiooaphor^i, which are 50 prominent a feature in the climate of 
the Bent.GUiidiei: s factors are altogether inapplicable, and hence 
th« hygrometric observations of the Observatory, therefore, will 
reqi^ a i^cuiUy constructed set of tables. 

The apoto^al work at the Marine Station Inn been carried ' 
on r«!^ArIy. The principal work since March last has been 
the i^anmination of the ova and larvse of fishes. Endeavours 
linye beon marie to obtain the early stages of as many species as 
pN^iido, acid ns only a few species breed at one season, con- 
saccesn hiu been achieved. The results of this work 
h^ve Wen counmumcaied to the Royal Society. 

SW 0 e the last meelii^ the Fhyrical Department of the Scot¬ 
ia Mririnn Station has been actively engaged in carrying on 
and water-density in the Firth of 
Ficiffh and tho Clyde districts. Meteorological observ&U(ms are 
at pnMHohv and ):he tmnpemtumof a number of rivers 
Ihurso at Ihiee the 'j'unuaoi. Forth at two. points^ 

TWth> Tw^ed, and. I>«rn^ent) is being obseiVed daily. Mr. 
>|Wl^^bWhdiirinned his moft 

fwved tW vertical diatrihhUofi 
^ W FirS> 01 FdrtW watty carried ^ 
rih aol% hy aemlteux^^tnrenbservdtions made on the 


inside the Isle of May, ha^ been supplemented by the captain of 
one of theOranton steam-trawlers, who was supplied with a deep- 
sea Ihermomcter, and has been using it to good purpose in the 
North Sea fro n 30 to 60 miles off shone. The tidal variations 
of salinity in the estuary of the Forth were investigated by Dr, 
Mill and Mr. Morrison during a week's stay at Kincardine, and 
the result embodied in a paper read to the Royal Society of 
Edinburgh. Two trips ol the Medusa on .the Clyde supplied 
data for a paper which is presented to this meeting, as well as a 
quantity of oijservations not yet fully worked up. 

Tlie work of collecting and discussing the sea temperatures 
around the coast of Scotland is being carried on by Dr. Mill 
and Mr, Morrison. Since last meeting the Meteorological 
Council of London has lent all the sea observations made at the 
Sc *ttish Coast-Guard .Stations from 1879 to 1885 ; and observa¬ 
tions of river temperatiiie made by direction of the Duke of 
Sutherland and Mr, Boyd, Peterhead, have also been received. 
The Government Grant Cornmiltee of the Koyal Society of 
London has given a grant of 50/. low-ards the coni])lction of 
this w 01k. Thermometers have been lent for use in the deep 
water off Shetland to Mr. F. Coulson, who is at present on a 
dredging trip in his yacht in that locality. The National Fish 
Culture Association of ICnglnnd, which has been in correspond¬ 
ence with the station for some lime as to physical oi>scrvations, 
has now commenced operations at several light-shipi and on 
Ixzard the mis.sion-sinacks m the Noitii Sen. 

Mr. John Murray, of the Challenger Expedition, made a coin- 
municalion on the extent of the areas of the different mean 
annual rainfalls over the glolx‘. He had been le<l to undertake 
this inquiry so as to find out the amount of material carried 
down fiom the land to the ocean, and which wont to foim ocean 
deposits, 'fhe amount of lain that fell upon the surface of the 
globe annually was estimated at about 34 ,ocxd to 35*^*^ cubic 
miles. Taking the inland tlminage areas disconncelod with the 
sea, such as the Sahara Desert, it is found that 77 cubic miles of 
rain fell upon these surfaces, which must be icgarded as equi¬ 
valent to the amount of evaporation. 'J‘he Americans hud 
calculated that 99 milho.i millions of cubic feet (ff rain fell 
annually over the Mississipj)i drainage area. Calculating the 
outflow of the river, they estimated that only one-lourlh of that 
water reached the ocean. By extending their inquiry over large 
area'', it was hoped that it would be made of some practical 
importance. 

Dr. H K. Mill, of the Scottish Marino Station, load u ])aper 
on the tenijjcrature of the water in the Firth of Clyde and its 
connected lochs. The configuration of the water system was 
explained hy means of a bathymelrical chart. R(?aghly speak¬ 
ing, the Firth of Clyde contained two tracts of dee)> water—one 
i>i which the water is over 70 fathoms deep, running up Kil- 
bninnan Sound, and the other rather deeper betiveen Amin and 
A\r-huc-^--uniLing with the fir^l at the north of Arran, and 
continuing up l.och Fyne to near Ardrisbaig, attaim.ig its 
greatest ileplh off Skate Island, near Tarben, where it is I07 
fathoms. 'I'hesc tracts of deep water arc sepaiated from the 
Atlantic by a broad platc.iu, which extends between the Mull of 
Cantyre and Giivaii, and iLos to within 25 fathoms of tho 
surface, 'fhere are also throe sliallow lochs—Gareloch, Holy 
I,och, and Loch Ridden; and four dcef> lochs --Upper Locn 
Fyae, Loch God, Loch Strivan, and Loch Long—which are 
shut off from communic.mion with the outside waters Vw barrier.^ 
rising m some cases to w ithin a few fathoms of the surmcc. Dr. 
Mill then gave an account of the tcnqx'raiure in each of the 
’regions as were ascertained during trips of the Medusa in April 
and June. Uc omitted, he said, discussing in detail the indi¬ 
vidual tdwerv.ations until fuller investigation gave the data for a 
general theory. In April, surface temperature over the whole 
Clyde district varied only from 42'' to 45“, anvl the temperature 
at considerable depths had a range of not more than half a 
degree—4^*3 to 4i'''8. The warmest water was found on the 
barrier plateau at the south end of the firth, and outside il, the 
deep lochs came next, and then the deep open basins. In all 
cases the temperature fell gradually, proceeding downwards for 
about 10 or ij| fathoms, and then remained constant to the 
bottom. By June a considerable heating of the surface-layers 
had taken places and the different regions had undergone changes 
to a very different exteht The shallow lochs had been heated 
apparently from the aiarfice and from the bottom ; the greatest 


in tempet«tiira Ayes found beyond the jdateau, then in the 
deep open basins, and the least in the deep lochs, one oi' 





v^eb, Ix>cb Ooi), was only half a degree warmer than in | 
A^iL The raitge of turface temperature in June was from 
45^ to 53®, and of bottom temperature from 42* to 47“% 
aoeording to locality* Constant leiuperature to the bot- ' 
tom commenced at a much lower depth than in April* 
iti the upper basin of Loch Long» which was discussed with more 
ftiiness, the jurfiEicc-temperature wns 48'**4, at to fathoms it was 
44*’ a* and from 55 fathoms to the bottom at 70 fathoms it was 
44". But between 10 fathoms and 55 fathoms the water was 
colder than nt eithei^of these points, reaching its lowest tempera¬ 
ture of 42**‘8 at 20 fathoms. It thus appeared that a lenticular 
mass of water floated between the warmer strata, the opinion as 
to the cause of which was meantime reserved until further light 
can be thrown on the phenomcn »n, In the Clyde district, 
Dr. Mill said, physical configuration is the determining cause 
of diflTerences of temperature, and it appears that as the season 
advances, warmth descends from the surface everywhere by 
conduction, and travels inward from the sea by conduction and 
convection. The study of water climate, he said, was likely to 
lend to important results, but it be carried on by a large 

number of observers, who would note the tem)>emturc of rivers 
and of falling rain, before any degree of comjjleteness could be 
obtained. The paper was illustrated by a series of admirable 
charts. 


SCIENTIFIC SERIALS 


Olid ottlphuidc acid u approKiuMd^lr to M 



tions. 'ihe electromotive la aigiiall/less with 
centrated soIuHons. Through the heated bf a 

and a sulphate the cuitent Hows chloi^e to 
Auerbach, on the electric conductivity of h^etal 
Precipitated silver was used. The author fhids aft 
reduction when the density u increased hy medluhiail 
H. Kriiger, on a new mwod of determutiog the verdt^ 
tensity of a magnetic held. This method con^sts in seeding ab 
electric current radially through a horieontai ^copper dUk 
pended by a thin wire, and otwerving the rotation of the diak.rt- 
K. M^aurer, on the ratio of the ficctional contraction td the 


longitudinal elongation produced in rods of glUe:Jelly« 
nids were made of gelatine and water, and of gelatine 
glycerine. One of the methods was an electricat one, CDnsislt* 
ing in observing the change of electrical resistance on stfetchir^. 
'I ncse jelly rods exhibit the phenomena of residual strains very 
markedly.—M, Hamburger, researches on the duration of the 
impact of cylinders and spheres,—Dr. K. Noack, on the fluidity 
of absolute and diluted acetic acids. Curious minima of fluidity 
are observed by the author, varying with concentration and with 
temperature.—W, Muller-Erzbaoi, the law .of decrease of 
absorbing j^ower with increasing distance* 


Thk journal of ihe Franklin hi^tituU^ August.—Capt. O. E. 
Michachs, the a]J]jlications of electricity to the development of 
marksmanship, i'his is the conclusion of an interesting paper 
on chronosctjpic and chronographic mcthtxls, illustrated by cuts 
of recent instruments. —W. l.cwis, experiments on transmission 
of power by gearing (conclusion of the discussion).—F. Lynn¬ 
wood tlarrison, the micioscopic structure of car-wheel iron.— 
O, Richmond, the rcfrigcration-macbine as a heater.—C. lloelc, 
a method of designing screw propellers.—F. K. Ives, correct 
colour*tone photography with ordinary gelatine bromide plates. 
A proposal to reduce the scu'sitivencss of the bromide films to 
the blue and green r.ays by iniroducing into a plate-glass tank 
mixtures of aniline colour solutions, chiefly yellow and red, in 
certain proportions, thereby equalising the .sensitiveness through¬ 
out the range of the visilde spectrum.—[oshua Piiscy, sugges¬ 
tions towards a simplified sy.stem of weather signal.?, termed the 
index weather-signal system,—P, E. Chase, Ilerschel and jevon 
on density of the ether. 

Annahn ihr Physik u%td Chenne^ vol. xxviii. No. 8, August 
i886.—rrv>f. G. Quincke, electrical researches, No. xii., on the | 
properties of dielectric fluids under strong electric forces. The ' 
dielectric constant of a number of liquids is examined by two 
methods, by attraction between two plane parallel plates im¬ 
mersed in the liquid, and by <lischarge of their charges through 
a galvanometer. High potentials were obtained by a Holtz 
machine, and measuied by a long-r.angc electrometer up to 
30,000 volts. The results show that with high electric forces 
the dielectric constant is less than with lower electric forces ; in | 
other words, tliere exists an app.arcnt tendency to saturation in ; 
inductive catiacity. Measurements of the dielectric constant are 
always from lo to 50 per cent, higher when made by the 
balance-method than those marie by the condenser discharge 
method. In different dielectric fluids the spark-<hstance for the 
same difference of potentials is different, and always much 
shorter than in air. The potential requisite to produce a spark 
within a dielectric lifiuid increases with the spark-length, but at. 
a slower rate. The strength of a steady electric current in a 
dielectric fluid increases more raiddly than the electromotive 
force which produces it; an exception, apparently, to Ohm’s 
law.—L. Sohneke, electrification 01 ice by water-friction. Ex¬ 
perimental proof that water becomes negatively electrified and 
ice positively electrified by mutual friction. The author thinks 
thereby to explain the origin of thunderstorms by friction of 
cumulus and cirrus clouds.—E. Edlund, researches on the 
electromotive force of the electric spark. He fincU the countcr- 
electromotive force of the electric spark to be divisible into two 
parts, one at each pole, that at the positive pole decreasing, and 
that at the negative pole steadily increasing, as the air-pressure 
is diminkhed. He regards this as explaiiung the andptialies of 
unequal heating of ih® electrodes.—W. Donle, contrihtttfdsui to 
knowledge of the ,thermo*e|ectric properties of 
Aocordh^ to these estperiments the thernio-clechw^l^^ 


SOCIETIES AND ACADEMIES 
Edinburgh 

Royal Society, July 19.—Mr, Robert Gray, Vice-Fresident, 
in the chair.—The Right Hon. Xx>rd Rayleigh communicated n 
paper on the colours of thin plates. He has laid down op 
Maxwell’s triangle of colours a curve representing the variation 
of the colours of thin plates as the thickness of the plates in* 
creases.—Prof. Dr. Fr. Meyer communicated a paper on alge¬ 
braic knots.—Prof. Tait described Amagat^s “manomitre 4 
pistons libres.”—Prof. C. G. Knott communicated a paper on 
the electrical properties of hydrogenised palladium. This paper 
contains the results of experiments on the resistance and thermo¬ 
electric properties of Iiydrogenium or hydrogenised paltadlom. 
Up to a temperature ol about aoo" C. no special peculiarity is 
noticeable ; but at that temperature, or a little higher, hydrogen 
begins to escape from the wire, and this causes the particular 
specimen of hydrogenium to recover partially, if not wholly, its 
pure palladium characteristics. It is known that the resistance 
of a palladium wire charged with hydrogen at ordinary atmo* 
spheric temperatures increases at a rate almost strictly propor¬ 
tional to the amount of charge. The (•ame law seems to hold 
at all temperatures up to 150^ C., and in such a way that the 
iotal increase of resistance of a given palladium wire for agivon 
rise of temperature is nearly the same at all charges; or the 
temperature-coefficient for any particular specimen of hydrogen- 
ised wire is practically inversely proportional to the restatakio^ 
as compared with the resistance of the wire in its pure unchaigod 
slate. Just before the hydrogen begins to escape, the Tosistance 
begins to increase somewhat more rapidly than at lower tem¬ 
peratures ; and this peculiarity U more marked in the specimens 
of higher charge. When once the hydre^en begins to 
the resistance begins to fall off rapidly as the temperatnce nto* 
to 300'’ C. At this temperature the wire cannot be dkUngttkW 
from pure palladium. In the thermo-electric eKpcrimentfl*p^tt- 
liar irregularities appear at the higher temperatures^ wjbich 
to be due to the fact that the hydro^nium wire is unttqiMiJiy 
heated, and that the hj^rogjen, which is almost compteto)^ 
driven out of the heated portion of the wire, returns partkljy 
as the wire is cooled down again. In all cases at Hcmperatu^ 
below 150*0., the current is from pure palladium to :hy4^ 
genium through the hot Junction, is probably pioporUoimt ^. tt^^ 
difference of temperature in each case, ana is greater for the 
greater charge, Tbermo^ectrically,. fully saturated bydr^<* 
nium lies between iron and copper at ordina^ atthdsphavic tium- 
peratures. On the thenno«dectric diagram the idl 

different (diarge^kre represented (up to a teinperatuto m 
by a series of attaint Ikies to pallkdihtor >hose 

electric pow^nt ir C- ri^ige roughly flpom ^ 
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Itve eletitro^fve force hi a eireHiU of paUadiujn 
ItMisd t«mnmt^T«s of the junctions 

lob^C., is *) X Id* C.Cr.S. units, or ’ooa volts. 


jCV 1 ^ 100* C.y U M X Id* C.Cr,S. units, or ’ooa volts, 
^tllAwemo^ele^ peduiinritiief df hy^roeenimn may be pettily 
sbiiir^'lif thd ^!owW simple etperiment. Let a palladium 
% inttnet^oti to naif its len^h in the electrolytic cell, be 

Attach the ends of 

tnift mtni^ single uniform wire to the terminals of a galvano* 
mdb^y nadlct a flame be allowed to play gently at the central 
pbili^'df the wire. A large current is at once obtained, which 
a maiumum, and then dimmishes to zero a*^ the tem- 
pemttife rh^ to a red heat. There is no such current during 
edoUdg. This spurious neutral point is due to the hydrogen 


the eve^Ahnhng point of separation between the charged and 
untbntged portions, we may repeat the experiment indefinitely 
un^ the hydrogen is all driven out of the wire, or until the 
di^ribution of hydrogen has become fairly uniform.—Mr. 
T^mas Andrews Communicated a paper on the electro'chemical 
reactions between metals and fused salts,—Mr. H. N. Dickson 
communicated a paper on the hygrometry of Hen Nevis and the 
Scottish Marine Station,—Mr. J. T. Morrison read a paper on 
dm temperature of Loch Lomond and Loch Katrine during 
Winter and spring; also, a note on the surface teinpernture near 
a tidal race.*-^Mr. John Aitken gave further remarks on dew.— 
Frof. J, B* Haycnift gave a communication on the nature of the 
objective cause of sensation. 

Sydney 

Royal Society of New South Wale?, July 7.—H. C. 
Russell, K. R.A.S.* in the chair,—The following papers were 
read !—Further additions to the census of the genera of plants 
hitherto known as indigenous to Australia, by Baron Ferci. von 
Miiller, K^C.M.G., F.R.S. The author gives the number of 
Australian plant-genera recor<led hitherto as 2248,—Notes on 
improvements in the construction of reflecting telescopes by 
hand, and experiments with flat surfaces, by Mr. H. F. Madsen. 
The author showed an 18-inch speculum, and the glass tool 
with which it was worked. The latter was composed of three 
plates of I-inch rough glass cemented to form a solid block, and 
worked to about one-quarter more convexity than the reepured 
coni ttvity of the speculum, which was partly hollowed out at first 
by a leaden weight and emery. The ^speculum-glass was then 
ground by hand over the block, the two forming tliemselves into 
perfectly spherical surfaces having a high reflective power, and 
free from irregularities of less than 1/50,000 inch. The specu¬ 
lum, having now an abBolutely true surface, was polished with 
emery upon pitch, it being uppermost, and moved round with¬ 
out preafture. The pitch-polisher had an improved graduation, 
the result being that, without side motion, the speculum was 
polished by hand for hours without producing the trace of a 
ring. Both polisher and glass having been regularly raised in 
temperature, were left together until cool, when ten minutes was 
required to give the true parabolic curve, the glass being simply 
revtalved on the poliaher, great care being taken to avoid 
the stighteftt inequality in temperature. Without the aid of 
mochltiety, it is doubtful if larger specula than 18-inch could be 
produced by hand. Mr, Madsen investigated the thickness of 
the silver film of a speculum by a novel optical method, and 
confirmed the late Dr, Draper's '‘chemical" estimate, viz. 
l/2ep,000 inch. Two perfectly flat surfaces 5 inches diameter 
Were taken and illuminated by a homogeneous yellow light of 
1/44,obo wave-length, falling at an angle of 30“" incidence 
(Broshear's colour-test), whereby a series of straight dark and 
colbnmd bonda were visible. By silvering half the upper surface 
of one qf these glasses the bands were displaced or broken at 
the edge, a distance of about ajc (jr being the distance between 
two oiioceeding bands). The thickness of silver, S, would be 
exprwsWil^ 
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Sei^eb!^ 1/300,000 inch. Under 

the jfme of heat and cold were ren- 

ww vlslWe and meAsilnibie- The true sur&ees were 
a AdlKih dut^ter 'Wooden bhuCk; the light at 
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regular concentric rings, causing the glass to become concave by 
a measurable quantl^. FUckng the gim upon an iron suppott 
produced convexity (1/30,000 inch) In a regular curve. With a 
pressure of 8 lbs. on iw centre, two wide bands of colour ap¬ 
peared, crossing in the centre, straining the glass in two direc¬ 
tions, and destroying its figure. These experiments show how 
the defining power of speciua and lenses is injured by tempera¬ 
ture. 


Academy of Sciences, August 30.—M. ^.mile Blanchard in 
the chair.—In the name of the Academy the President felicitated 
M. Chevreul on his hundredth anniversary, remarking that the 
case was unique in the annals of the Academy ; even Foutenelle, 
although spoKen of as a centenarian, having died shortly before 
reaching that venerable age. M. Chevreul replied with a few 
touching words of gratitude for the sympathy of his 
after which a telegram was read from the University of Kasan 
complimenting the patriarch of the scientific world on his long 
and laborious life, so fruitful in valuable contributions to the 
progress of the technical arts,—On a remarkable case in the 
problem of planetary perturbations, by M. F. Tisserand. In 
the case of two planets revolving round the sun, or of two satel¬ 
lites round their planet, in orbits slightly inclined towards each 
other, it is shown that even if the proper exccntricity be null 
there may lie a very sensible apparent exccntricity. In other 
word-., if the movement of one orb was originally circular and 
uniform, the perturbations caused by the other woultl transform 
this movement into one approximating to a Keplcrian elliptical 
orbit with a uniform rotation of the lonj; axis. 'Fhese results 
are compared with those obtained i)y A. Mall and S. Newcomb 
for the Saturnian satellite Hyperion, in so far as its movement 
results from the perturbations caused by the larger satellite 
Titan. —Un the atomic weight of germanium, by M, Lecoq de 
Itoisbaudran. The atomic weight of this body, provisionally 
determined by M. Winkler at 7275, and l^y the author theo¬ 
retically at 72*28, is now found by M, Winkler to be 72*32. 
The law of proportionality between the variations of the atomic 
weight and those of the wave-lengths, a law already applied to 
gallium, here receives a fresh and important confirmation. It 
becomes at the same time highly probable that no appreciable 
error now exists regarding the atomic weights of coesium, rubi¬ 
dium, ptUassium, indium, gallium, aluminium, tin, and silicium. 
In fact the wave-lengths and atomic weights of Cs, Rb, K, In, 
and A1 have served to calculate spectrally the atomic weight of 
gallium (afterwards verified analytically), while the \ and atomic 
weights of In, Ga, A I, Sn, and Si have helped to determine 
spectrally the atomic weight of gennanium.—Note on a reptile 
of the Permian formation, by M. Albert Gaudry. To this 
rojUilc, which was found by M. Baylc in the Permian 
beds of Telots, near Autun, the author proposes to give 
the name of fiaphdi*^ bay lei (from arreu and the teeth 

adhering so closely to the maxillarics ns at first sight to be 
scarcely distinguishable from them. In these rocks, where no 
animals higher than fishes were for a long time known to occur, 
there are now found four distinct types of Reptilia: Actinodon, 
I’rotriton, Stercorachis, and Haptodus.—Phosphorography ap¬ 
plied to the photography of the invisible, by M. Ch, V, Zengcr. 
Observing Mont Blanc after sunset in September 1883, the 
author noticed that the blue-greenish glow i^einaincd perceptible 
till 10.30 p.m. ; hence he concluded that the ice on the summit 
mingled with carbonate of lime emitted n light like that of Lake 
Geneva, and that it might be possible to fix the image of the 
mountain at night by means of the phosphorescent light of the 
ice, which is highly actinic. On his return he projected the 
images given by the photographic lenses in the dark chamber on 
a glass plate covered with a layer of Balmain^s phosphorus, just 
os such plates arc prepared with collodion. After exposing it 
for a few seconds, he removed it in the dark from the chamber 
in order to place it in contact with a not very sensitive dry 
photographic plate. After an hour of contact in the dark, the 
image of the object appeared in all its details as in an ordinary 
case of photoj^phic impression. Subsequent experiments 
tended to show that light may be absorbs, and afterwards 
slowly given back, and wat images of objects invisible in the 
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VAtory of Algiers wibb the ^50 mu tokiujupttt by Mu.Ch. TH^M. 
On August 33 the apparent position of this comet was :— 
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—On some non-linear differential equations, by M. Kt^r 
Liouriilc.—On the algebraic integrals of the problems of 
dynamicsi by M. G. - Koenigs.—Notes were submitted by M. 
Martin on an apparatus reproducing the motions of the heavenly 
hodie.s, and ))y M. t. Hugo on the geometrical ftjrms of the 
hailstones which fell in Paris ou August 23. 

Berlin 

Chemical Society, July 26.—C. Liobermnnn, President, in 
the chair.—S. Gabriel has further examined isoquinoHne ob¬ 
tained by the reduction of monochloriboquinoline ; it melts at 20'’. 
lie has also prep.ircd some new clcrjvalivC'i of dichlorisoquino- 
Uae.—Biedorvnann has prepared some derivatives of para- 
hydroxybenzylalcohol.-^Kaschig communicated a very interest¬ 
ing research on the nature of gold chloride. He has prepared 
nitrogen compounds corresponding to the three oxiclaiion 
siagC’^ of gold, and these he has analysed by a new method \ he 
]x)ints out the analogy between the iodides of nitrogen and gold 
fulminate and the analogous compounds obtained froai gr)ld 
chlorides and in ethyl amine.—Prof. Pinner reported on the fol¬ 
lowing communications received by the Society Cleve, on 
naphlhaleucsidphonic acids and on the value of orientation de¬ 
termined with the help of jihosphorus j)entachloridc.—J’. 
Bradley, on thienylglyoxylic acid and its derivatives.—-R. H. 
Mertens, on the nitration of di- and mono methylanilinc with 
dilute nitric acid.—R. Lcuckart and Ph Bach, on the action of 
ammonium formate on bcnzaldehyde and benzoplienone ; bases 
are produced, that from benzophenone having the composition 

. NHg. Camplior also reacts with ammonium 

formate with production of cry.stalUne compounds which, how¬ 
ever, have not yet been further examined.—T. H. van’i Hoff 
and Ch. M. von Deventer have studied the question of the 
temperature at which reaction mites place in chemical decom- 
l>Oidtion and the accompanying phenomena ; first in the case of 
double salts, sodium ammonium racemate or cojjper 

calcium acetate; and secondly in the case of double decom¬ 
position, e.jT, the decomposition of magnesium .Kulphalc and 
sodium chloride with formation of astracamile and magnesium 
chloride, the reaction temperature in ihi^ case being 31'.—B, 
ToUens describes what he considers the best method for jirc- 
paring formaldehyde.—Werner Kelbe and H. Stein hive a 
paper on the products of the* action of bromine on aqueous .solu¬ 
tions of xylcncsulphonic acids.—Ti. von Perger gives a pre¬ 
liminary account of ihc results obtained from the action of ethyl 
acctoacetate and ethyl acetonedicarboxylate on hydrazo-com- 
pounds. 

Stockholm 

Geological Society, May 6.—Baron Nordenskjbid gave an 
account of his researches on the atomic weights of certain raie 
terrestrial metals, pointing out the peculiar conditions umier 
which iliey combine in some rainemls. lie further described 
the analyses of the dust which had fallen in 1S83 in the 
Cordilleras, believed to be of cosmic origin, being coimccled 
with the much-discussed red glows in the autumn of that year, 
Baron De Geer expressed the opinion that the glow was a 
natural meteorological phenomenon, though very pronounccii in 
1883, whilst Prof. Brogger sided with the usual view of its 
being caused by the Krakatab eruption.—Dr. E, Svedinark 
exhibited a. nmp of the district of Kosltigen, near Stockholm, 
showing the lakes and valleys which were considered to be 
oau^ by the cracking of the earth^s crust. He al.so corrected 
tho reported discoveiw of basalt at Tolinga, in the province of 
Scania, which on closer examination had been found to be 
diabase accompanied by the formation of tophus.-’Dr. F. 
SvendniuR read a paper forwarded by Dr. H. Sjtigren, on the 
mud yotcanoea in the neighbourhood of in urhich locality 
he haa for a timo aojoumed, in order to prokebnte 
re»eardiea4 llte vokaitoea occur in a line along the Canphut 
Sea aome Y3Q mUaa in leimtii; Qne of the,Brisat<st mud cones 
a« tooo fm high, ||md the ofatef aido feet in diametert vi». 
almost equal to thm 0/ £tna^ violent eroptim hive 
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charge was so violent that the onrrent could poiliy W lured at a 
height of 7 feet from the openkig. The 

rounding rocks and mountains had suffered through itM lUi&iieitce ‘ 
of these volcanoes were of the greatest interest. . ^ , 
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E4&TJiQXJA«E DISTRIBUTION 

Cuial^^m 0/ the Earthquakes recorded as 
dkiit^g a^rred m Europe and adjacent Countries 
Sirve as a basis for an Earthquake Map 
ef Europe, By Joseph P- O'Reilly, C.E., Professor of 
. aod Mineralogy, Royal College of Science, 

, Dab^n. Transactions of the Royal Irish Academy, 
VoL XXVIil. Science.^' (Dublin, i386,) 

distribution of earthquakes may be studied either 
f geographically or topographically-—either along its 
broad lines in connection with the general physics of the 
globe, or in its smaller details with immediate and minute 
reference to local peculiarities. The field of inquiry is in 
both directions vast and comparatively unexplored. As 
regards what we may call circumstantial scismography, 
little has been done in the particular application of gene¬ 
ra) principles to explain the apparent caprices of disturb¬ 
ances. These are innumerable and fantastic ; ycl, by 
patient observation, they can to a certain extent be brought 
within the range of strict physical reasoning. The laws 
of wave-motion, taken in connection with the facts of 
geological formation, will account for a good deal. Not, 
however, for all. Subterranean agencies introduce an 
element of uncertainty into the calculation which no 
diligence or ingenuity avails wholly to eliminate. Thus, 
in South America certain districts are observed to remain 
year after year, perhaps century after century, unscathed 
amid surrounding devastation, 'fhey are hence called 
‘^bridges,” the disturbance seeming, as it were, to flow 
beneath them, like a river under a bridge. Prof. Milne 
suggests thit their immunity may be due to the total 
tedection of canh-vibrations which would otherwise reach 
them Earthquakes/’p. 141). An obstacle to the pro¬ 
pagation of such is besides often interposed by faulis and 
ds^ures. The partial repose of attributed to the 

frequency of cartons in its vicinity ; as, similarly, the 
Capitol of Home and the ciudel of Capua were said to 
be protected by numerous deep wells or springs sunk 
tound them. 

however, cannot invariably be depended 
upon. Their privdege of safety is liable at any moment 
to be withdrawn, The peninsula of Caraya, for instance, 
ftnrmiiig the northern shore of the Gulf of Cariaco, was 
never known to be shaken until December 14, 1797 ; yet 
it hae since had its full share of disturbance. The inte¬ 
rior arrangement of strata was here doubtless subverted, 
the harrier to the extension of shocks from the chalk- 
Wisdf the mamlaod to the slate-rocks of the opposite 
pi^hvula omtbrown, by the vidcnce of the blow which 
d^itroyed Gtimana. Centres of disturbance, coo, shift 

and the effects 

rf the, nf earth-waves, to which soidc terrific 

^ welt as many apparent andmalies of rest 
or are ascribed, can rarely be calculated 

knowkrige, of high 
wtontiCkl, might te a^uired 
of eonhquMM lit 


been done in this branch than in any other part of the 
workl), although earthquakes occur there at the average 
rate of two a day, yet with proper care a building site 
may be chosen as free from shocks as if it were sititated 
to Great Britain. 

The publication now under review is, however, directed 
to a different and a wider purpose. Prof. O’Reilly had 
already compiled a “ Catalogue of Earthquakes ” for 
these islands (sec Nature, voI, xxxi. p. 351); be has now 
accomplished a similar task for the whole of Europe with 
the outlying districts along the Mediterranean and Black 
Sea shores, designed to form the basis of a map showing 
die larger geognostic relations of these phenomena. 
Without some such picture, he rightly observes, no geo¬ 
logical map should be regarded as complete. The latter 
displays results ; the former represents the forces at work 
to produce them. The importance of earthquakes in 
geologic.'il history is great and far-reaching. Their con¬ 
nection with the physical structure of a country is most 
intimate. Every one of its leading features is related to 
them, either causally or consequentially. The main lines 
of jointing and Assuring, with the inseparably associated 
strike of coast-lines, are, according to a view originated 
by our author, directly conditioned by the prevailing 
direction of earthquake shocks. Its correctness can be 
tested only by statistical inquiries such as those of which 
he here gives us a laborious example. Other questions 
of interest awaiting similar elucidation relate to seismic 
action with reference to coal fields and to the progress of 
elevation or subsidence. 

Fuchs gives many instances of sliocks limited to or 
originating in carboniferous districts (“ Vulkaneund Erd- 
beben,’' p, 196), and explains them by the progressive 
decomposition of organic matters quickened by the 
admission of air in working the shafts. The resulting 
escape of fire-damp diminishes the volume of the beds ; 
they give way with a concussion, and an earthquake 
ensues, ICxtremcly curious, in this connection, is the 
close agreement between the curves denoting the monthly 
frequency of earthquakes and of colliery explosions 
pointed out by Prof. O’Reilly {Trans. K. Irish Academy, 
vol. xxviii. p. 297). Each shows a strong and precisely 
coincident maximum in March, while the earthquake 
maximum in November is less perfectly matched by a 
conspicuous increase, one month later, in the number of 
explosions. The analogy of the equinoctial maxima of 
aurorie and magnetic disturbances cannot fail to suggest 
itself; and there are other indications that seismic and 
magnetic perturbations are not wholly extraneous to each 
other. Both aurora: and earthquakes, for instance, dis¬ 
tinctly gain in frequency during the half-year which in¬ 
cludes our winter season and the perihelion passage of 
the earth; and there have been too many and too close 
coincidences between their occurrences to be purely 
accidental. 

Sudden changes of level, especially depreasions, are an 
ordinary concomitant of earthquakes. An internal col¬ 
lapse of the strata in some cases produces the shock; in 
othhre the shock tuptures supports or overtunis founda^ 
tions hmg unsound. Degtadation by water has perhaps 
i cbnitaicdbris have taken place through 
booUh|^, actipaa, possibly thsoqgh alw 

a tract nf land, 

xV’’ ‘ . " ' ■ X' 







deprived all at once of Its insecure props, settles down to 
a level, a forest perhaps subsiding into a lake, or the 
iwa ever-washing a stretch of shore. 

Slower processes of change, however, are probably 
fiir more general and effective, and with these seismic 
relations are still in part obscure. Such changes depend, 
there is little d6ubt, upon variations of equilibrium 
between internal forces of expansion and external forces 
of repression. Where these are accurately balanced, the 
bounding surface of the earth remains unaltered ; where 
subterranean heat gets the better of gravity, as through 
the denudation of large tracts, elevation ensues ; where 
the weight of the superincumbent strata is augmented by 
deposition, there is slow subsidence. The effects of the 
earth's secular cooling must evidently, in the long run, 
be thrown wholly into the scale for contraction ; and yet 
it is to them indirectly that the upthrusting of mountain- 
ranges is due. These might be compared to the folds 
and creases of a garment grown too ample for the 
shrunken body it covers. The terrestrial crust, indeed, 
is less easily adaptable than an old co.it; not a wrinkle 
in it but represents a scries of paroxysms, every one 
implying a greater or less amount of earth-shaking, past 
and present. The snap after prolonged strain, the shift¬ 
ing and twisting of rocks, the fissuring and faulting, the 
slipping and wrenching and grinding of tormented 
strata in the effort to satisfy the stresses put upon them, 
all result in earthquake action of the mechanical kind. 
Thus, mountain*making is essentially a seismic operation, 
not only while in progress, but in its effects during long 
subsequent millenniums. This is one chief reason why 
the lines of earthquake distribution follow so faithfully 
the general direction of mountain-ranges. 

Hut besides those commotions which result from the 
catastrophic restoration of disturbed equilibrium, there 
are earthquakes of the volcanic or explosive class. This 
species has been defined as an uncompleted effort to 
establish a volcano.” Such abortive eruptions are 
occasioned, there is much reason to suppose, by the 
sudden formation of steam at great depths beneath the 
earth’s surface. They arise where broken and disjointed 
strata facilitate the percolation of water to volcanic foci. 
A fractured crust and a plentiful aqueous store are 
their developing conditions. Hence their frequentation 
of sea-coasts. Prof, Milne remarks that most Japanese 
earthquakes originate in the Pacific, and that the steepest 
coasts arc, on the whole, the most severely shaken ; as is 
easily intelligible when we consider the violence of the 
dislocations necessary to produce them. 

Earthquakes may then be broadly distributed, accord¬ 
ing to their kind, into two systems, now coalescing, now 
independent of each other. The explosive species 
follow volcanoes along sea-coasts, the mechanical sort 
are associated with mountain-ranges ; all attend lines of 
weakness, and are more or less closely connected with 
the shrinkage by cooling of the terrestrial crust. Thus, 
every volcanic region is liable to earthquakes; though 
t^re are earth^shaken districts which are not volcanic. 

The tendency to alignment in volcanoes has often been 
3 Pvof. O'Reiily indicates a similar peculiarity in 
Wthquidteii acKtihg ttubt the Unes along ^y 

tange coimdonty approidmate to great chrclea This 
uiliarence« nr suapicioni can be verified otkly by detailed 


diamng. Thtip a^iegteat dmen^^ 

only, deficiencies in records have to 
but grave perplexities as to dieit 
fully admitted by our author. The msmt^r a^hs IMt 
in a given spot is the criterion inevHably 
these may vary to any extent in fnterUity^ Or irtiqr be;; the 
mere sympathetic reverberation of some distant 
strophe. The Lisbon earthquake of ryfi for ihathnee, 
may quite possibly have shaken every square foot of ^ 
globe. The ideal seismic map would ^ one of earth¬ 
quake origins, with their attendant areas of disturbaate ; 
but this is at present far from being attainable ; and we 
can only acknowledge the indebtedness of science, to 
those indefatigable workers who, like Prof O^fleniy, 
promote knowledge by the best presBnt means open to 
them. 


OUR BOOK SHELF 

Department of Agricultures Washingian : Third Report 
on the Chemical Composition and Physical Properties 
of American Cereals^ Wheats Oats^ Barley, and Rye, 
By Clifford Richardson. (Washington, 1880.) 

This Report is an important continuation of a most valu¬ 
able work. The object in view is to obtain accurate 
information respecting the composition of the cpreal 
grains producea in the various States. The grain 
analysed is in some cases the produce of seed issued by 
the Agricultural Department, but generally repre^nts the 
ordinary crops of the district A complete physical and 
chemical examination has been made of each sample of 
grain: the results are tabulated under the head of the 
State in which the grain was reared. The Report con¬ 
tains 77 analyses of different varieties of wheat grown in 
Colorado; 179 analyses of the kernel of oats, and too 
analyses of the husk ; 57 analyses of rye, and 7,? of 
barley. The extent of variation in composition, th^ t'ela- 
tion of physical characters to chemical composition,and the 
influence of climate, are discussed. The results are further 
compared with those obtained by investigations in Europe. 
At the close of the Report are given some detailed analyses 
of cereal grains in which sugar, starch, and the albuminoids 
soluble and insoluble in alcohol, are separately deter¬ 
mined. Analyses are also given of the very various 
ducts obtained from wheat by roller-milling. ^ Tho ^nole 
is a magnificent contribution to the histqi^ of cereals. 
We now know far more of the characteristics of cereals 
grown on the American continent than we do of fhose 
produced in the United Kingdom. When will an 
English Agricultural Department inaugurate a similar 
study ? 

As we have no space for the details of the result^ it is 
perhaps hardly fair to criticise. We would 
remark that dextrin is not reckoned by the bei^ thbd^n 
chemists among the constituents of oarleyyoT Uf 
cereal grains that have been thoroughly invesugat^d. 
The method used for determining starch . 1$ appamt^ 
one yielding too high results, while the ” fibre 
the analyses is far below the total cellulose and. iheiruirihg 
matter really present. We caU attention tq it^rs 
of method, as they are very genersdly met Js 

high time that they vrerc remedied . 

■ <L n: 
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^ twudwTA have wretclied pust- 
, ^ and CiisnagAy ha* held up to 

; to follow in this asiu many other respects 

m geo^phical teaching. The Germans (as 

! pmhts oitt in his interesting prefecc) have 

Id^g QSfpeiience in work^^ an advanced system 
01 itdikrwttoin t they know that a limited period must be 
tUKHed to account for the through teaching of a great 
/^iOty of subjects, and accordingly they have learned to 
. d^stingaish between what is indispensable as a ground- 
wbfk and what must be omitted. In this country the 
study of geography is mainly a work of memory—the 
narn^ of toWns^ rivers, mountains, with their populations, 
lei^hs, and heights. This and similar details are pre¬ 
cisely those on which the Germans lay least stress, and 
as Mn Chisholm has ” earnestly endeavoured to guide 
himself by German examples,he anticipates that his 
oook will appear more remarkable for what it omits than 
what it contains. Stated in his own words his object has 
been, in the 6rst place, to draw a mental picture of the 
different countries and regions of the world, giving due 
relief to what is most distinctive in each region^ and, 
secondly, to give special prominence to the relation of 
cause and effect, so as to enable pupils to realise that in 
geography there is something to understand as well as to 
commit to memory, in other words, to make geography a 
mental discipline as welt as a body of instruction. Of 
course there is important work for the memory in geo¬ 
graphy as in every other branch of education, and this 
the author recognises, and provides for in his tables and 
printing. He insists, too, on the vital necessity of maps, 
without which there can be no adequate knowledge of 
gem^phy. A text*book is supplementary to an atlas, 
and does not supersede it. These are high ideals which 
Mr. Chisholm sets before him ; let us see how he fulfils 
them. 

The whole volume contains 320 pages. The first 60 
are devoted to an introduction dealing with mathematical 
and physical geography, which, as explained in the 
preface, is designed primarily for teachers, and is not 
intended to form part of the course for the pupils 
until they have gone through the whole body of the 
book. 

The ititroductionisfollowedbya description of continents 
and countries. Of the 260 pages which remain for this 
purpose, Europe fills 150 pages, Asia 45. Africa 16, and 
America 32. The proportions are based on the degree 
Of knowlMge which an educated English boy or man 
should have of the respective countries and continents. 
'$oriie of the divisions are original. Thus English 
are divided into com and grazing, the countries 
of Asia into monsoon and non-monsoon countries, We 
have specially examined the sections devoted to the 
countries of Eastern Asia, for the sins of ordinary British 
school gec^raphiet are more apparent here than else- 
where—tho sins, namely, of stereotyped inaccuracy, and 
of string of names and numbers. Mr. Chisholm has not 
a sup^fluous line in any of these sections, the informa- 
^on is of the latest kin(L and all the knowledge that the 
^tver^ boy requires of the countries is put in a short 

; M j&ttance of the care with which the work 
dflhiS it may be mentioned that the putzliiw variations 
W MlM lil|M^se panes (r/. Fpjlnoyama, Fpjisan) are 
" H|( am On the whole, we are convinced 

E tj^'n at preieat no school geography la the English 
" " in tthie cajetdatsd to give adequate and intelHgent 
iipn in that cubject than this, and epn therefore 
' wqqnm those teasers who have 

lt|jrapw^ttf,ia«)(md texMbook. .It is to be 
ms way t» wadadng'^ 

:§,apia^ ti^l^hodt'lulr^ '(bo and' ^miw qf ^ 



LETTERS TO THE EDITOR 

[TAe hold himdf respontibk pr Epinknt §x» 

fnssid hy hu coftEipendinit^ Neither can Ac nndcrtahf ta 
rctnm, or io correspond ^oUh the ooriters of, ftfeeiod fWMM< 
setipcs, ya naiicc it taken of anonymom srmmtsmeaHom^ 

[ The Maiior urgency requests corrospowUnU to keep thdr lexers 
as short as possihte. The pressure on his space is so gs^oat 
that it is imposiidle othermse to insure the appearasue even 
of eommunieatioHs containing interesting and novel fads^ 

Physiological Selection and the Origin of Species 

As Mr. Romanes has referred to my article in the current 
Diunber of the Fortnightly Review^ and stated that he is prepared 
to answer what he terms “the very obvious exceptions*'^wiilcb I 
have taken to his theory, I shall be glad to be allowed to state, 
very briefly, what those exceptions arc, and to give an illustra- 
tion of one of the more important of them. 

(i) Mr. Romanes makes a great deal of the alleged “inutility 
of specific characters,” and founds upon it his extraordinary 
statement that, during his whole life, Darwin ww mistaken in 
supposing his theory to be “a theory of the origin of species/’ 
and that all Darwinians who have believed it to be so have 
blindly fallen into the same error. I allege, on ^ the contrary, 
that there is no proof worthy of the name that specific characters 
are frequently useless, and I adduce a considerable series of facts 
tending to prove their general utility. 

(3) In support of his view as to the swamping effects of inter¬ 
crossing, Mr. Romanes objects to the assumption of Darwin, 
“ that the same variation occurs simultaneously in a number of 
individuals,” adding: “Of course, if this assumption were 
granted, there would be an end of the pre-ent difficulty ” ; and 
hU whole argument on this branch of the question rests on the 
assumption l^ing false. I adduce evidence—copious evidence— 
that the 8 Up]>osed assumption represents a fact, which is now one 
of the best* established facts of natural history. 

(3) Mr. Romanes states, as the special feature of his physio¬ 
logical varieties, that “ they cannot escape the preserving agency 
of physiological selection.” He gives no particle of proof of 
this, while I show that, on the contrary, it is hardly possible for 
them to survive to a second or third generation. It is on this 
point that I wish to give an illustration. Mr. Romanes speaks 
of his supposed variations as “showing some degree of sterility 
with the parent form,” while continuing to be fertile “ within 
the limits of the varietal form ”; but I hold that any such 
variety (beyond single individuals) can hardly exist, while he 
has adduced no proof whatever of their existence. To^ show the 
improbability of their existence, let us suppose a definite ease. 

In a given species there is bom an individual, A, which is in¬ 
fertile with the bulk of the species, but fertile with some few 
individuals of the opposite sex, a, Let there be a second 

individual, E, Ik^rn from other parents in another part of the 
area occupied by the species, and fertile only with r, /, g. Other 
individuals, K, L, R, &c., may have similar relations, each 
infertile with the bulk of the species, fertile only with a few 
individuals which may be termed their physiological comple¬ 
ments. Now each of these, separately, is a physiological 
variety, but the whole set, A, E, K, P, R, do not form one, but 
five distinct varieties. To form one variety all of them must 
be fertile with the same identical set of individuals of the 
opposite sex, and this seems to me to be so highly Improbable 
that it must not be assumed till rigidly proved. Yet there is 
not one pns^e in Mr. Romanes’ paper to show that he 
recognised this difficulty; on the contrary, he alw£^ speaks 
as if any number of separate physiological variations within one 
species must necessarily form one variety. It will easily be 
seen that the chances against any single variety of this nature 
being preserved are overwhelming[l7 great. For, first, at least 
two ot the complementary indivHittals must survive to the 
breeding-season, and the chances against this are measured by 
the fertility of the species. If it produces ten young each 
year, the chances are Mween nine and ten to one against any 
one of them sur^ng. chances against the two complenaents 

surrivingwIU be about ninety to one ; and then there remains the 
chances against the two meeting at the breeding*seAso»i for, by 
the esaampttbiL there is nothing whatever to bring them together 
hut ehaBcer as^^M miy be any number of thousand# tp oue, 

' Tbei* ar#. nd 40abt, other p^ble cases in which the physio- 
}0gicaf'eariw#n%fit contfimed, bat, a# I have tbowa in my 
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|Mt|ker, the chanoet Aj^nst kore atw^yt very giieat. Here, then, 
- ohjeetions to ftlr. Homiuie^^ theory which seem to me to 

W i^wighty im4 (untdamenul; yet he say^, in effect, that he 
«aMp»4ea, und is prepared to answer, them. This, I must 
iHiMdes me; because in the whole of his lengthy paper, 
seventy'five pages, I cannot find any aiiequate recog- 
^nition 01 their existence, or any attempt whatever to answer 
them. 

My apolo^ for wnling this is that I am shortly leaving Eng¬ 
land, and wish the readers of Naturk, who may not have seen 
the to he aware of the character of the objections 

which Mr. Romanes declares that he anticipated, but apparently 
thought of too little importance to require any discussion in his 
paper. Alfhkd R. Wallace 

I AM sorry that I have ntit succeeded in making my meaning 
clear to Mr, Romanes, 1 had hoped that my former letter 
(Nature, September 2, p. 407) would have given some indica¬ 
tion as to my father’s view«. With regard to the sentence 
quoted from the “Origin of Sj^ecics, ’ our views seem to differ 
90 much that it seems u dess to prolong the disaissiun, 

Francis Darwin 

Golf Club, Felixstowe, September 13 


I IIAV^K read the numerous notes and letters in recent numbers 
of Nature upon the origin of species and varieties with jjreat 
inkerest. It seems to me that all your correspondents are raising 
an imaginary difficulty. 

“If it is to the advantage of some particular variety not to 
resemble the parent form,” then that variation must have been 
produced by some efficient cause acting upon the parent form 
alone. Is it not obvious that that cause still acting will be still 
more potent in producing that particular variation when the 
parent form intercrosses with the variety? This is, of course, 
supposing that the new variety is suitable to its environment; if 
it is^ not :0, no amount of “propping up/* whether by 
“ttmUia ” or otherwise, wuuld perpetuate it. 

If, as is probably the fact, varieties or incipient species have 
arisen from individual divergences, amixia would tend to im¬ 
mediately fluppreas them in the case of animals and dioecious 
ubints, as a new generation could not possibly arise without 
{fltercrcissing with the parent stock. J. H. A. Jenner 

4, Enst Street, Dewes 


oh«l« #aii ^ ^ , 

wu'NiitUM’* work. "IMi :ia«ri 6 tlaH' 

mttiit oMitemMd if ttis Myidd indiw^^ 

teaching of the laboratory afu! waike , rsjv 

PortdJello, September 9 WMf 

Actinotroeba of tba Brithb Coftita 

In Nature of August 19 fp. 36J), whidb I 01^ 
to-day, my friend, Mr. J, T. Cunniogham, records an A nOjWtiy 
the finding in 1883 of A<iift0lr^eha off Crommty Firib* 
Without giving an exhaustive note of its i^urlreoce dff our 
shores since the discovery in l8$6 of P^oroms by Ihp iatfr abw 
and accomplished Dr, Strethill Wright, via, ope SpCd^tea fiwn 
Ilfracombe, and another on an o>3ler-shclI from the n^gbbowfr 
hood of Inchi'eith in the Firth of Forth, the folIowiA]^ retnaiks 
may he of interest. So tong ago as 1858 the late Dr. S|WMMttr 
Cobbold found Actinatf’oeha near Portob^o, as was 
Dr. Wright’s discovery, and I have also since met with it i^ iMsd 
off the Forth. Moreover, at the meeting of the Mtcroecoq^oal 
Society at which Dr. Cobbold read his paper, the lament^ 
Dr. Carpenter mentioned that he had found iti 

abundance off the Island of Arran, probably when Worki^ At 
Tom^pteris .and other surface-forms with his frietfd* the eatbtttU 
astic E. Claparirde, r>f Geneva. Besides these localities* Prof- Kdl” 
Uker (“ Kurzer Bericht an der westklistc von Schottland,” ZtUsrh^ 
f IV. Zoo!., BJ. V. 1864) describes the occurrence of a 
npjiarently identical with Dr. Wright's /*. kipfve^pia from Mill- 
port on the latter Cumbrae in the Clyde, a region in which tho^ 
slcWm-yacht Mrdusa from Gninton has lately been at work* ^ It 
is probable, indeed, that Phoronis and Us larval form 
tro}^ha) are more generally distributed round our shores than 
thd scanty notices of them would lead one to suppose. Old 
hhefils in and off the mouth of the Forth, off the western shored 
and these and other structures in the Kttoral region on thn 
soiiibem coast of England, as well as the shores of the Channel 
Islindii, will t)robably produce many examples of while 

the caicful scrutiny of the contents of the tow-net in similar 
locnliticb will yield corresponding results as regards AcHhP' 
horka. W. c. McIntosh 

St. Andrews Marine I.aboratory, August 25 


The Manatee 


1 SHOULD be glad to call Mr. Romanci.' attention to a letter 
by Mr. Edmund Catclipool, published in Nature, November 6, 
i8£4 (voK xxxi. p- 4), where he will find his theory of physio¬ 
logic! selection very clearly pul forward. 

Frank Eveushej) 

113, Darenth Road, Stamford Hill, N, 


Solution Piscuasion at the British Association 

It was a pity there was no discussion on solution in British 
A-ssooiakion, Section B, on Thursday last. More than the whole 
day was taken up with reading a great many papers, some of 
them having very little to do with the subject, so no time was 
left for discussion. 1 v as indeed, by the courtesy of the Vioc- 
Praflident and the ])atience of the few remaining listeners, 
allowed to make a few remarks, but of course it was only 
.possible /or me to indicate that I liml ^omcthing to say. 

In the papers referred to a go >d deal was said of solution 
bei^ due to purely physical causes. Now this is either a 
.trmimn or a veil to hide ignorance, and I am sure no one was 
a bit the wiser. What we want to get at is the physical cause 
of sedulion. Again, a great deal was made of the port 
Orth'S heat of solution that might be accounted for by the con- 
tiwctim in volume of the solution. This looks very learned and 
and no doubt is interesting from some pcants of view, 
but wveu if all the heat couW thus be accounted for, it would 
|K>t advance our knowledge of the cause of solution ; it k merely 
suixounding th# subject with cobwebs. The question would tUil 
remkin, What ia The phvsicftl cause of this oontraction and I 
msdntain U la due to ine alfinky of all the eiemedta Ibr one 
another vctfqg Ai poinM ddt in my papers on 
«nd Mhidon pnMfcftfcnd id: NAprd and Inly ^ »f ## 
year. The truth ii, cbnmjats, fbr convenience of studyp 
ctrdin and called alt edtMn chemical afiinUy/' tmd 


I NOTICE in the review of Dr. C. Hortlaub'e work on the 
Manatees, which appears in you** issue of July 8 (p. 214)* that 
the geo^phical range ascribed to that animal on .the West 
Coast of Africa has iis southern limit flt the Quanza. A refiftT" 
cn«e to earlier writers would, I think, justify us in believing that 
tlic manatee was once to be found as far south as the Cape of 
Good Mope, or else that it has been confimnded with the hippo* 
pplamus. 

Dapi^er, in his description of the Cape Settlement, Speoki 
both of sea-cows—“zee-koeien of zee duivels, zoo groOt all 
koeien, die bij wijlen te lende guen weiden "—and of 
—zee paerden, een zeer groot en wonderijgclyk zee^gedrocht'** , 
(“ Naukenge Heschi ijonige dtr Afrikacnsche geweaien/' p. 
Amsterdam, 1676). 

Here the Kipp -potamus is evidently the or oea^ooW^ 

which occasionally feeds on dry land. May not Uie 
the sea-monster, have been the manatee? 

For Valentyn, also writing of the Cape of Good rofioca 

very explicitly to the manatee ;— 

“ Oncler cie zee diereu telt men de zee koejen, de bier zcor 
cn ongeineen awaar .vailen, aizoo men er zommige van 4 Of 50^. 
ponden gezien heeft, In West Indien mmit dii di$r 
bij de Indianon,' cn anderen noemen het wel een k*a^ant!iti^; 
hoewel er rijn die beide deze dieren nog eeni|ptin« ondeiW^!Mrij|ii^ 

“ Diergelijk zwaar zee paardni heeft men «t odk, iNrt. 

verder van de Koap af, getien. S^ij vallen dOiot^nakahUr^''*-*"*^ 
(“Bcschrijimg van Kaop de Goede Hoop/* J, 4 l 5 l \ 
and Amsterdam, lyafi. vOhtmc 

Indien'*). 

iBut here the ii coFed Ihe iea-opw. 

home {mypaarAm)! Can'it''be'Wb«t 
voyage from Anteterdotti to 

Itee offer dm . .'nh-'/.r'' ' 

' , “ Le prem^r 



NATURM 



469 


.. . ■■—------r—7--- 

horji (le Veda. EUe ^tait 
pluf mata^ira ijtien'OiS plu« grande.f 
^ ^ tT& AaataW# nw awifft q)i<s ce« anim^ux 

voiu |>9ttvez voir daii9 U 6jure qae 

however# except for the toes, whiuh resemble fins 
oi^ Wished feet, is unmisialtably the hippipotamus I (See 
et Avanturos de Fraufjow Leguat, vol, i. p. 35; 
Ijoitares# 1708*) did n^t apparently consider it a 

for on p, 93 he ffiyes a foil description, with plate, of 
th« foaiMin or manati, which trouve en grande nbon lance 
foa mera de cette lale'' (Rod igues), Tlie skia U 
** boirdtre,^* 

Tachard plainly calls the hippopotamos the 7 /a^Af: 
OMWrfoi^he U speaking of the Cape : ** on voit dans le^ grander 
Rrivi^tOf utt animal monstrieox# qu'ott appelle Vache Marine, et 
qni dgale le Rhinoceros en giandeur ' Voyage de Siam," 
vcj, i. p* 7 ® » A.m'derdam, ifiSS), The pUtc accompanying U 
the hippopotamus, and we kno that the Dutch c )Ioiiuts have 
atatays tailed this pachyderm the “ zee-koe." 

K^be Caput bonne spei hodiernum," p. 167, Nurnherg, 
1719) speaks of the **zee kuh,” the “nxeer kuh," the **zee 
purd,** and the “kuh fisch," all of which he appears to emsider 
dilFftre&t uatnes for the hippopotamus, notwithstanding that in 
dcip Tartarisch meerc groase Kuh-Fische Bchwemmern, die 
grosser aU tinserc Kiihe in Europa waren, a'ler we<ler Schuppen 
noch Hdrner batten/* This must be the dugong, surely. 

Bogaerts (‘‘Asia," p. *05; Amsterdam, lyn) distinguishes 
between "'zee-paarden " ami “ aee-koien." 

Dampler*s mention of ihc manatee is probably well kno vn :— 
*'While we lay here.(Ulewfield River, between the Nicaragua 
and Vcrajna Rivers) our Moskito men went in their cinoa and 
struck us some manatee or sea cow, Resides this Hlewficld 
River I have seen of ihe manatee in the Bay of Campeachy, on 
the coast of Ro’rca del Drago and Bocco del Toro, in the River 
of riarien, and among the South Keys or little Islands of Cuba, 

. , . I have seen them als > at Mindanea, one of the Philippine 
Iskiids# and on the coast of New Ilollani.” Then follows a 
foil description (see Dampier’s Voyage Roand the World," 
vol. t. p. SJv/J'iiyM alsopp. 2, 9, 41, 381, 463, and547 ; London, 
1729). j 5 ampier also points out that the so-callel manatee of 
St. Helena is really a ‘Uea-lion." 

Cape Town, August 4 W. Hammond Tooks 


Stc0$*ssis rfinsdcuis&es. $ septerobre, 1 ih. Jjtn. soir, Geneve.; 
dseptembre, 4h. matin, Mf>uthey (VaUw); 7 aeptembre, 
oh. 43m. matin, Gen^e. F.-A, FOKEt. 

Morges, 12 septembre 


l^Axnar Rainbow 

A BEADTtPtJt lunar rainbow was plainly visible here for a 
few moments last evening. The eastern sky being clear, the 
moon looked fully out from behind dark clonds in the west at 4 
moment when rain was falling lightly. Turning quickly away 
from her light, in the hop* of seeing a biw, I was not dis¬ 
appointed. A semicircle of pale, whitish light, was projected 
against the eastern sky, much smaller in diaTiieter, apparently, 
than a sun-bow, and without any traces of colour. 

Rcflecti.'g on the circumstance that repeated efforts have 
never, previously, enabled ms to see a lunar bow, although the 
conditions necessary for iu formation are c unmon enough, I am 
tempted to think that the phenomenon can only be seen when 
the atmosphere is unusually clear. The light issuing from the 
how is so lain I that the slightest mistiness of the air intervening 
between itself and the spectator is probably sufficient to, practi* 
cally, extinguish it. Last flight the air here and over the 
Channel wa 4 extraordinarily pellucid, lights on the French coast 
which arc hardly ever seen bijing plainly visible, while others, 
nearer neighbours (lashed with most unusual brilliancy, 

D. PlDOEDK 

Arthur Villa, Hylhe, Kent, Sep'.ember 6 


Aurora 

The aurora seen in Ireland on July 27, and described in 
Nahtue, August 5, p. 312, was visible in ibis vicinity. It was 
the finest ob-.ei vccl thus far this year, with the exception of that 
of May 8. Other dates on which the aurora has been seen in 
this locality recently are as follows; June 29, June 4, and 
April 14. It has been noted that these appearances of the 
aurora have liecn coincident v^i^h the return of the disturbed 
Ajca on one side of the sun (see Naturk, July 22, p. 278), and 
likewise uilh widespread and violent storms. 

Lyons, New York, August 25 M. A. VerDER 


THE SOLAR ECLIPSE OF A (/GUST 29 


Time Reform in Japan 

The following communication may perhaps interest your 
readers. 

Oa my return home from America and Europe, I presented a 
report On the resolutions of the International Meridian and Time 
Congress, held at Washington last year, to which 1 was sent a> 
a dc^legate. A Committee was appointed to discuss the matter 
contained in my report, and reported favourably. 1'he follow¬ 
ing^ decree was issued on July 12, 1886, under the Imperial 
aeali— 

(1) The meridian passing through the centre of the transit 
instrument at the Observatory of Greenwich shall be the initial 
meridiaa for longitude. 

(a) Lon^ude shall he counted from this initial meridian in 
two directions up to 180® east longitude being + and west 
lOfli^ude - . 

(3) On and after the first day of the first month of the twenty- 
first year of Meiji (January i, j8S8), the time of the meridian 
oflK’ E. »ball he used as the standard time thnmghout the 

D. KiKucut 

Sdeute College, Imperial University, Tokin, Japan 


^telnblament de Terra du 5 Septemhre 
AHLEMENT dag couches terreatres, qui pent 6tTe conslddrt^ 
c0ijafE<fr fo Maite du treiubloterre du 27 aofit, a eu son centre dans 
leF^chooiti oaaa leg environs de Su c, au pled du Mont-Cems. 

a compos^ des secouases suivantaa, qui ont 
toutes ete uiH-fiUWn-t dans la Saisse. 

4 .ieptembre, iib- 3Stn. aoir <hettre 
dteijlteifo) O {Netithllt^I); 5 septemhre, 8h, ifim. lolr, 

1 (|ranfo!i^A:lpes* 

' HIK 55®. Rolr. KoEb «a 

Beroev ^whne,.li|ot^ 

HOfe, idqEthey, 


following cotnmuniention, dated Grenada, Sep¬ 
tember 5, ih ])ublishcd by the from its 

correspondent with the Eclipse Expedition. It should 
be compared with the communication made by Prof. 
MacAlisier to Section A at the Birmingham meeting of 
the British Association (Nature, September o, p. 441), 
and with the article in the same number (p. 437), describ¬ 
ing the arrangements for observation. 

“ 'rhe observations of the corona daring the last two 
eclipses, including that observed in Egypt, have been 
confirmed by the present Capt Darwiu^s observations 
with the coronagraph seem disappointing, the glare of 
irradiation from the body of the sun, and not the true 
corona, being visible on his plates. The bright lines seen 
ill the spectra of the prominences are displaced in such a 
direction as to prove that there is in them a downrush of 
gas towards the sun. 

“ The curious prolongation of the corona observed 
on several previous occasions to occupy the sun's 
equatorial plane, does not appear in any of the photo¬ 
graphs taken, though it was visible at all the stations 
except Mr. Lockyer’s.” 


PHOTOGRAPHY OF THE SOLAR CORONA 

U NDER the above title we have received the follow¬ 
ing communication with reference to the results of 
the recent eclipse observations :-*• 

Accounfo hayd a^^peared in your toumal of my 
attetppta to the corona of the sun without 

an ccHbii^ plates obtained presentead 

apljearhiic^ not to myself only, but 

to men who must certainly be con- 
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to be amoftgst those who are exceptionally com- 
bwfri to give an opinion on this point, to ^ most 
ptObtlihly due to the corona. Plates taken in England 
fthottt the time of the eclipse of May 6, 1883, and drawn 
by Mr. Wesley before any information reached this 
country of the observations of the eclipse, presented not 
only a general resemblance to those taken during the 
eclipse, but showecf the remarkably-formed rift on the 
eaat of the sun’s north pole which is the main feature of 
the corona, as photographed at Caroline Island. It is 
true that since the summer of 1883 I have not been able 
to obtain in England photographs which show satis¬ 
factory indications of the corona; but the abnormally 
large amount of air-glare from finely-divided matter of 
some sort, which has been present in the higher regions 
of the air since the autumn of 1883, might well be con¬ 
sidered a sufficient cause of the want of success. This 
well-known state of the sky rendered the plates taken by | 
Mr Ray Woods in Switzerland in the summer of 1884 1 
inconclusive as to the success of the method. During the 
past year photographs of the sun have been taken at the 
Cape of Good Hope, and are under discussion by Dr. 
Gill. 

Such was the slate of things before the eclipse of 
August 29. The partial phases of this eclipse furnished 
conditions which would pul the success of the method 
beyond doubt if the plates showed the corona cut off 
partially by the moon during its approach to and passage 
over the sun. As the telegrams received from Grenada 
and a telegram 1 have this day received from Dr. Gill at 
the Cape of Good Hope state that this partial cutting off 
of the corona by the moon is not shown upon the plates, 

I wish'to be the first to make known this untoward result. 

I regret greatly that a method which seemed to promise 
so much new knowledge of the corona, which under 
ordinary circumstances of observation shows itself only 
during total eclipses, would seeth to have failed. At the 
same time, I am not able to offer any sufficient explana¬ 
tion of the early favourable results to which I have 
referred briefly in the opening sentences of this letter. 

William Huggins 

Upper Tulse Hill, S.W., September ii 

In reply to a similar communication which appeared in 
the 7 Y/;w, Mr. A, A, Common writes to that journal as 
follows:— 

“ Dr. Huggins, in his letter in to-day^s issue, seems to 
consider that the failure to get a picture of the moon pro¬ 
jected on the corona of the sun during the partial phases 
of the last eclipse is fatal to his method of photographing 
the corona ; but it is quite possible, and, indeed, probable, 
that this is due entirely to the state of the sky, for against 
such unfavourable negative as this we have the positive 
evidence that the moon has been seen so projected in 
various solar eclipses, and in one case it has been so 
photographed. rhis was by Liais, at Paranagua, in 
1858, under conditions that were not, as far as concerns 
the processes employed, nearly so favourable as those 
now in use. This single piece of positive evidence, if 
correct, is of vital importance in showing that the present 
failure is probably due only to such temporary causes as 
have prevented Dr. Huggins getting lately such promising 
plates as those he obtained in 1883. 

** Ealing, September 13 “A. A. Common ” 

TMM RECENT AMERICAN EARTHQUAKE^ 

T he author gave a brief account of the earthquakes 
in Eastern Europe of August 27, which seem to 
have travelled eastwards from Malta to the south of Italy. 

' *' Xot«t on lj)« RncevU Knrdu|nakfl !d th« Unitsd States * lfkdii41iH| a 
Tetwiiqphlc from Dfreotor of llm Unimd 

GaSlovical Survey.'* ttead attlie ^^soebtuon by W. 

OeoloSkiU Survey of osth* Goolfltiiti* Assoeuto. 



It is a ctirioas coiaddenc^ 
ttons of tairthquake disturbance in the y 
place dh that date, when ihe gfey^r bf 
spouted forth and when the first mddarat«^ 
at Charleston occurred. The principal Oh 

Tuesday night, August 31.^ This is the 
done most damage, and Which was felt over a wdeir area 
than any previously recorded in North Americiu It haSr 
however, been succeeded by shocks, fqrtunaiely of Im 
intensity, which have been felt over a still wider area^ 
The later shocks of Thursday and Friday were felt ip 
Nevada and California. 

The author gave a description of the earthquake, 
founded upon the newspaper telegrams and upon, a t^- 
graphic despatch which Major Powell bad khtdly tor- 
warded at the author’s request The latter la as 
follows:— 

“ The earthquake is the most severe on record in the 
United States, and affected the greatest area Origin 
along line of post-Quaternary dislocation on the eastern 
flanks of the Appalachian, especially where it crosses 
central North Carolina. There were slight premonitory 
shocks in the Carolinas for several days, moderately 
severe shocks occurring near Charleston on August ay 
and 28. The principal shock, causing great destruction 
in Charleston, originated in central North Carolina on 
August 3i,7*5op,m., 75th meridian time. Thence the 
shocks spread with ^eat rapidity in all directions, with 
velocity varying from 25 to 65 miles a minute, over an 
area of 900,000 square miles, or one Quarter of the United 
States—from the Gulf of Mexico to the Great Lakes and 
Southern New England^ and from the Atlantic seaboard 
to the Central Mississippi Valley. In thi^ Carolinas it 
was accompanied by landslides, crevasses, and great 
destruction of property. Half of Charleston is in ruins ; 
about 40 lives were lost. No sea-wave has yet been re¬ 
ported. A second moderately severe shock occurred at 
Charleston at 8.25 a,m. September 1. Minor shocks 
followed nt increasing intervals. The principal shock 
was felt over this vast area in intervals of i $ minutes, and 
recorded at some principal points pn a scale of intensity 
of 5 as followsRaleigh, 4, 9,50 p.m.; Charleston, 5, 
9.54; Cedar Keys, Florida, 2, 10.05 ; Knoxville, 3, 9:55 ; 
Memphis, 4, 9.55 ; St. Louis, ra, 10.00 j Milwaukee, 3, 
10.06 ; Pittsburg, 4, 10.00 ; Albany, 2, laoo ; Springfield, 
Mass., I, 10.00 ; New York, 2, 9.53.'’ ' 

Prof. Carvill Lewis has studied a previous earthquake 
in the North-Eastern States. This ranged along the 
nortli-easiern flanks of the Appalachian Chain. Tile 
author described the structure of Eastern North America, 
and the lines of old earth-movements therein to which 
both earthquakes seem to be related. 

The local phenomena of the recent earthquake may be 
summarised as followsFissures were formed, some 
running north to south, some east to west, out of which 
mud and sand were ejected. Several telegrams sp^k of 
stones falling from the air, which (if true) must previously 
have been ejected from such fissures. No tidal wave hw 
been recorded, nor has any alteration of level of lAAd bt 
depth of sea occurred, although the earthquake was 
noticed at sea off Charleston; but some passing disturb¬ 
ance of the water seems to have occurred at SuRiVAii^a 
Island near Charleston, for the high water spoken of 
could not be a spring tide, as the tides then were the neap 
tides. The accounts agree in the earthquakes btipf 
accompanied by rumbling noises. Accounts diffitf p 
the direction of the vioratory movement, hit H 
probably from the south or south-south-west hOrt^ 
norih-north-cast, both at Charleston and Vfrifk- A* 
usual in earthquake^ wells and springs hav “ 
affected; some dried up, whdst water has 
before there was none. Jpt natural ^ Mils tid 
syhrania have been af^tnd, wl ifiodii v 

ishetl Perhaps the mpst interevthqf 




' 4 \ 


mn/^- 


471 


a gtyier whick has 

Ibr ip^ yeaira 

- pubUahed tends to show that 

a true seistmic disturbance, which was 
along certain lines of great rock- 
or klong Hhes of weakness; but details to enable 
pi ltd dptiermine these points are not yet to hand. 


JCLE/N^S REPORT ON MILK 
SCARLATINA 

t N a recent Keport to the T^cal Government Board, On Certain 
^ Observed Relations between Scarlatina in various Districts 
of London and Milk supplied from a Dairy Farm at Hendon/' 
Hr* Power has related the circumstances (Nature, vol. xxxiv. 
P* 393) under which I became associated in inquiry at the farm 
uk question ; and, While briefly indicating certain provisional in¬ 
ferences of my own as to the nature of the malady discovered 
Uthong the cows there, Mr. Power goes on to promise an 
account bv me of the special features and pathology of the 
dItease. This I now proceed to give. 

The cows (I. and II.) which were the first subjects of my 
ktveSfigations had on the teats and udder several fiat irregular 
ulcers varying in diameter from ^ to J of an inch ; some ulcers 
were mote or less circular, others extended in a longitudinal 
direction on the teat. The ulcers were covered with a brownish 
or reddish-brown scab, which, when scraped away, left exposed 
a granulating slightly indurated base. The margin of such ulcer 
was not raised, nor was there any perceptible redness of the skin 
awmnd» But where I afterwards got the opportunity of watch¬ 
ing the earlier stages (especially in animal IV.) it was noticed 
that a small vesicle made its appearance on a greatly swollen 
imd red teat, in the course of a couple of days assuming the 
character of the above ulcers. In another cow, an ulcer about 
iinch in diameter, was becoming covered in its central part with 
a scab, while at Us margin vesiculation was still distinctly visible. 

As a rule, $.e, in most animals, the disease aifected the teats, 
but in some there was also on the lower part of the udder here 
and there an ulcer. In such animals, patches denuded of hair 
were noticed on various parts of the skin, the tail and back par- 
tkuiarly. In these patches the epidermis was scaly, and tnc 
cutis more or less thickened. The animals looked thin, but not 
atriklndy so, except in one or two cases of animals that hati 
only a few weeks ago been admitted to the place, and which 
^erefore had calved comparatively recently (see Mr. Power's 
iUpprt). As regards the feeding capacity of affected animals, 
thflir milking power, and their body temperature, nothing ab- 
norokal could be detected. 

Two animals (to be referred to as cow III. and cow IV.) 
became the special subjects of study after they had been removed 
from the farm to the stables of the Brown Institution, 

The temperatures (Centigrade degrees) of cow III. were as 
follows:— 

Morning temperature Evening temperature 

38-8 
38-9 

388 

389 


January 4 


I 


8 


387 

389 

38-3 


39 

387 

above 


without 


January 6 


H 


3^3 

388 

38 'S 


Tbe temperature afterwards remained as 
alfemtibn. 

The t^peratures of cow IV. were 

... 38-4 

I . 38 7 

■. 38-4 

9. 38-0 ... ^ _ 

ni. the iileen were present, and on January 4 were 
4 $ tlidif. foil ttevelofotcot covert with ftrusts. They 
" ' und mbsequently healed up by Januaiy lo, 

4 whitish ladtsCinct fiat scar. 

'1 animal was rmiyed there were noiiced on its coat 
i the hair was gone, and the epidermis was 
Iff '> ( ' ‘ ' 

^ , When wetted showed ^vetal scab* iu the skm of 

dieebarge frxub the 



vagina (the animal was in tha thied month of pregnancy) and 
r^ess and excoriation of the mucous membrane of the vagina* 
One teat, which was much swollen and inflamed, present^ in 
several places brownish crusts. These when taken off left an 
Infiltrated firm sore, from which, when squeezed, a thickish 
lymph oozed out. Similar crusts were found on other teats and 
on the udder. The greatest development of the sores in this 
cow was on January 7. On January 9 the fores were decreaS'* 
ing ; the animal was then killed. 

On opening the chest it was found that both lungs exhibited' 
in the upper posterior lobes numerous petechia; under the pul¬ 
monary pleura, the peripheral lobules of thm parts being much 
congested. There were numerous adhesions by recent soft 
lymph between the lower lobes of the lung and the costal 
pleura, particularly laterally. In the liver there were several 
reddish streaks and patches, reaching from the surface of the 
organ to a depth of about a quarter of on inch. In these patches 
the liver tissue was much softened. The spleen and kidneys, 
with exception of slight congestion, appeared normal. In the 
placenta there were numerous petechioe. 

Cow III. was killed on March 12. For s^medays previously 
the animal had been getting very thin, notwithstanding its 
ravenous and excessive eating. On post-mortem examination 
the following appearances were found 

In the lungs tnere were numerous lobules, especially in the 
peripheral parts, which showed great congestion ; there were in 
addition pleural adhesions; the cortex of the kidney was con¬ 
gested, but its medulla was pale. 

Experiments were now made with the matter of the ulcers, 
with a view of ascertaining whether or not the disease was 
transmissible to other animals. 

On January 7, when the ulcers of cow IV. had reached their 
maximum development, I took scrapings from some of the ulcers 
on the udder and teats, having first removed the crust, and in¬ 
oculated in several places the skin of groin and inside of ear of 
two calves (i and 2). For inoculation a superficial small in¬ 
cision (not longer than about a quarter of an inch) was made, 
passing in an obli(]ue direction through the superficial part of 
the corium, and into this pouch a particle of the scraping was 
rubbed. 

On January 9, with scraping of ulcers of the cow before she 
was killed, I inoculated two calves (3, 4), introducing the 
matter as before into the corium of the groin and of the inside 
of car. 

Calves I and 2 showed during the first three days after inser¬ 
tion of the matter no change at the seat of inoculation. 

Four days after inoculation :—There was in calf I one place 
in the groin which promised to become an ulcer. Calf 2 showed 
on the ear one promising place, the other places of inoculation 
h.aving nearly healed.—At the same distance of time after in¬ 
oculation calf 3 showed two promising places on the ear, and 
calf 4 showed two promising places in both groin and ear. 
Calf 3 also showed a kind of vesiculation at the margin of the 
spot inoculated and commencing formation of a crust in the 
centre. What I call promising places of inoculation were spots 
that had become swollen and tender, the other and not 
promising places were spots that seemed healing or were already 
healed and dry. 

On the sixth day .’-—Calf i j-howed four successful places in the 
groin ; the places had become swollen and enlarged with im¬ 
perfect vesiculation at the margin and formation of crust in the 
centre. Calf 3 had four successful places on the ear, and calf 4 
ha^l the same number in the groin. 

On the seventh day:—In calf z all places except one in the 
groin had nearly disappeared. This place was now a distinct 
ulcer covered with a crust, on removing which a granulating 
infiltrated base was exposed. In calf 2 all places of inoculation 
were decreasing, covered with small scabs, easily detached. In 
calf 3 the sores on the ear had enlarged to about half an inch in 
breadth, each of them covered in their whole extent by a brown¬ 
ish crust. In calf 4 all except one place on ear were healing. 

On the eleventh day Calf i had still one ulcer in groin not 
yet healing. Calf 2 had one ulcer on ear not quite healed up. 
Coif 3 bad four big ulcers still pre^ressing; crusts thick, and 
corium much indurated. Calf 4 had one ulcer on ear njiuch 
diminished in size. 

By the e^htqenth day i—The ulcerations in calf 3 (one ulcer 
had beep out fr>r mterozcopic examination) had all healed up 
and beeomo cc^Verted into fiat scam. In the other animals the 
kealinf vas ait earlier date* 







with the Abpvo >x|»eriments several IimicuIa- 
miueryaU of the uWer of cow No* IV. had been made 
of the of ten guincarj>4» and of three dogs. 
m Ifuinea-p^ np result wot obtained ; bat in one of the 

f ^aee of iQooaUUon appeared swollen and indatned on 
t thi^ Mjr. On the fifth day this place was an oblong ulcer 
about a quarter of an inch in diameter; the margin was red 
aad swollen, but the centre was without crust (the animal had 
bean frequently seen to lick it), On the seventh day the ulcer 
was much smaller, a!td it had nearly healed up by the tenth 
day. 

i^rom these experiments there can be no doubt whatever that 
by inoculating a particle of matter from the sores of an afifected 
cow a positive result has been obtained in all four calves. In 
cedf 3 tniii result was best and most striking. After an incuba¬ 
tion of about three days the places of inoculation became swollen, 
tender, and spreading ; on the fifth to the sixth day the change 
was distinct, the snceessful places having| become acres ; in the 
marginal part showing vesiculation, and in the centre formation 
of crusts. The sore enlarged during the next few days, and on 
removing the crust a raw surface was exposed, the c >i ium itself 
being found infiltrated. According to the intensity of the 
process the retrogressive change sets in later or sooner; in alight 
cases the healing begins about the ninth or tenth day, in severe 
cases (calf 3) noL before the end of the second week. 

Having thus demonstrated this disease of the cow to be 
directly communicable from animal to animal, 1 set to work to 
study Us minute anatomy. 

'1 he microcopic examination of fine sections through the ulcer 
of the cow shows the following conditions :— 

The cerium throughout the whole extent of the ulcer is 
infiltrated with round cells. Tliis infiltration, though densest in 
the central portions of the ulcer, is sufficiently pronounced even 
in the i>eripheral parts, but it gradually fades away on passing 
from the ulcer to the normal skin. The infiltration in 
the deeper parts of the coriura is limited to the vascular 
branches, but in the superficial parts is more diffuse, the 
papillR becoming at the same time thicker. This thickening of 
the papillsfi fades off towards the periphery of the ulcer. The 
most noteworthy changes are, however, present in the epilhe- 
Unto. In the peripheral portions of the diseased part there arc i 
present in the superficial layer t ol the stratum Malpighii close ! 
to the stratum lucidum, as aUo in the stratum lucidum itself, 
numerous cavities of different sizes. These cavities lie closely 
aide by side ; the most superficial ones are either covered by the 
stratum lucidum or extend between the layers of this stratum. 
The former cavities descend into the depth of the epithelium ; 
at the very margin of the diseased part they arc smallest, .and 
they do not in depth comprise more than Ihe superficial third of 
the stratum Malpighii. They enlarge in depth gradually as wc 
pa«s from the periphery of the ulcer towards its centre; at its 
very centre they involve the whole thickness of tlie stratum 
Malpighii. At the same time it is to be noticed that, at the 
marginal parts, the cavities, although closely placed side by 
side, are well separated from <me another by thicker or thinner 
trabecul» comtK»aed of epithelium ; while at or near the centre 
the ulcer these trabeculae get destroyed, and the cavities become 
confluent, and the covering layers of the cuiiclc having here also 
g^ven w^, their contents extend on to the free surlacc of the 
ulcer. These contents, which go to form what has been above 
mentioned as the crust, spread thus gradually over the surface, 
not only of the centre, where the stratum lucidum has become 
lost, but also over the rest of the ulcer. In the marginal posi¬ 
tions, i.r. where the superficial layers of the cuticle are still 
pvMeot as cover of the above cavities, this layer (iV. the stratum ' 
laddum) separates the contents of the cavities from the crust. 
The contents of these cavities consist (o) of an albuminous fluid 
looking, in hardened sections, uniformly granular or containing 
also fibrinous threads ; (^) of a few red blood corpuscles; and 
(C) chiefly of round cells or pus cells, the nuclei of which, near 
to acal on the surface, gradually break up into amorphous granu- 
Uf meUer. 

In the central parts of the ulcer the whole exudation undergoes 
dqeenemdon into debris, and not only in its superficial, but also I 
in its deeper portions^ While some cavities oonuun veir few i 
odls and arc filled chiefly with albuminous fluid ^raiutwr or 
others are almost entirely filled with pus ctdls dotely 
packed together* In die papite near the cavitiea the 
ymaeis are ehgbtgad and thereis ohto ,escape of red blood d^ks* 
On a careful eaoinisiadeti H » evident that the origin of these ^ 


papilim, but oolyot lhosepbrtml»naln^t 1 i^ 4 te 4 lrf#^ 
and from hence 

whole anatomical details of the mstribuiifod W 

these cavities recall vividly the Cpnditfoiis Obs^^hd m W 

of cow pock and of sheep pock, nud bn ccimphnbg ttn^ .1?^ 

power of the microscope a Seefton through a 

section through ihe ulcer of the cow now tmiler bQmderidh% 

the similarity is very striking indeed. _ . ^, 

'I'here are, however, anatomical differences beiw^ uie 
diseases. The mfihration of the corium U slighter tn the cbtr 
ulcer than in the she<^ ^>ock, and in the cow ulcer the cavlt^ 
form in a more superficial stratum of the epidermla.\ . 

There is in the disease we arc now consideriiiw agopd deal fid 
infiltration of the epithelium by round cells clerived fwim the 
cavities, not only into the stratum Malpighii, but also, fod par¬ 
ticularly in the marginal parts, into the cuticle * the roi^ o4!s 
burrowing m great numliers between the scales of this 
a id ultimately reaching ihe free surface to join those of Jibe 
crust. 

Fine sections made through the ulcer artifirially iaduc,^ ^ 
inoculation in the ear of call 3, proved its complete idi^tiiy in 
anatomical respects with the ulcer in cow. The inaltratl^ 
of ihe superficial corium; the formation of cavities, filled with 
exudation cells and fluid, in the superficial layers of the ^1- 
thelium, particularly between the layers of the cuticle ; the fiAhl 
destruction in the centre of the ulcer of the coverlpg putick; 
and the extension of the exudation over the free surface to form 
here the crust, are the same in both instances. 

Microscopic examination of the internal organs of cow IV. 
revealed facts as follows ;— 

/« —Sections made through the portions above men¬ 

tioned as containing much congested lobules, show not only 
great congestion of the blood vessels, large and small, bat a 
large amount of hiemorrhage ; blood in substance being presapt 
in the air vesicles and infundibula, in the lympb spaces of the 
interlobular septa, and in the tissue and lymphatics of the pleura. 
In the latter urembi ane numerous diplococci are to be met with, 
Here and there the same diplococci occur in the alveolar wall 
and in the tissue of the inlcrlo'nilar septa. 

idections through ihe iiver show a great deal of change. tJndnr 
the cajisule, as well as in the substance of the liver, there occ^ 
in connection with the interlobular branches of the portal vei% 
larger and smaller foci of inflammation, consisting in the preoance 
of numerous round cells. Some of these foci are several rnUU- 
metres in diameter, others are very small. From the ink^- 
lobular tissue the inflammation extends into the lobules bet wean 
the liver cells. The liver cells of these lobules involved in the 
inflammatory process are swollen up, and many of them are 
undergoing disintegration. In so.ne of these foci, particularty 
those situated in the vicinity of the capsule, the rotmd cells ax# 
so much crowded that given foci look almost like miliary 
see ses. The blood vessels are much distended atkd filled with 
blood. 

Numerous diplococci and short coccus chains occur in the 
paits surrounding the inflammatory foci, 'lliteseare partifnilariy 
numerous near the capsule in the vicinity of inflamed parts. 

Sections through tne kidney showed well-ttiarked glotneralo^ 
nephritis; infiltration of the sheath of the cortical arterioki Mrith 
numerous round cell^ | the epitlwlium of the convoluted tubules 
swollen, opaque, and in many places disintegrating. 

The lungs and kidney of cow IH. showed on imcr.fS6ti^C 
cxaminaiiun the same appearance as in cow IV. ; in udfWbU 
there was a good deal of round-cell infiltration tn the waU 
infundibula and bronchi in the lung, and around iht^ 
arterioles in the kidney. In the blood*clols filling the alyeoQ 
and small bronchi of the lung there were present kiijgar mw) 
smaller clumps of micrococci. 

Search was now made for micro-o^anisms inhabkin^ 
tissues of the ulcer of the cow, with a view of asoertaiiiii^ wj^ 
were present, apd afterwards whether any aingk kind ^ 
found Itad the power, when diasociated from the diiK#m4 
and inoculate^into healthy animals, of trantfenfo^^e 

squeezing^e ulcer so astcr^lect a tifopkt of 

it in thin filmB on oover-gkuttes, and drfod, 

the aevend apeoim«n» ki ;ihe w«nal matmov* ; 

examined under the thkroso^ipe, revealed a 

di^s, mixed «p with kijeje^iksber# df poa 

oontatned two, tinrei^i or Ipilr )imuU twm Itnd of 
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Ani^ttlBpt l|ie pti*^ iittiiii«rgfu« 4ambTbeU9 <»f 
^ ^ ^ iwwJ it'ifc# thort flfciitti of the iMuttc, 

I mt' wh* In site thM mtcro-ottEant^ do not ^fSat 
in Qimntctioii wl^icH)t^d-mouth disoMc. 
i«tcbtxn» or in nieth^ bke, or in 
Ifho diseased Ussoe of the cow, es well 
theto were {baiad the same diplococci and 
of the sttperdcial Cavities, as well as in 
tl^’d^H’Of thb epltheilttia* In the Utter stratum they were 
ntejt with ^tmdanUy throiwhout the whole extent of the mar- 
|>oition of the ulcer, not beyond it. In the superficial 
jMrlli hhhtofyp in the contents of the cavities in the stratum 
IWKraam^ the snzne chains were to he found, provided the pus 
were not too closely packed. They were ve^ numerous 
^ tht lUtme of the crust, and also in the superncial central 
jpgirtlons of the ulcer that had undergone degenerate change. 
T^re occurred also la the crust and in the necrotic parts of the 
mtr mraierotis clumps of sooglca of micrococci; but these 
miaoeocci are not to be confounded with the chains of strepto¬ 
cocci to be presently described, nor yet with those streptococci 
which are found occurring singly. 

From the deeper parts of an ulcer of cow IV. material was 
obtained with wnidi tabes containing either solid nutritive gela- 
due, or A^r-Agar mixture, were inoculated. After some da^s, 
and in both media, a micrococcus appeared, the growth of which 
ishw extremely characteristic. These are its characteristics, in 
the nutritive gelatine : after 3 to 6 days’ incubation at 20” C., 
the growth made its apt^earance at the point or line of iuocitla- 
tfoni in the form of small ]>oints or granules, whitish in colour 
and tolerably closely placed. During the next few days their 
number and size increased. At the end of a fortnight the line of 
inoculation was visible as a streak of whitish granules or drop¬ 
lets, some Urge, others small, more or less closely placed. On 
the surfhee of the gelatine the growtli, like a film of granules, 
spreads slowly in breadth, but even after months remains small. 
When inoculated into the depth of the gelatine, the channel of 
inoculation becomes visible as a whitish streak, made up of 
smaller and larger droplets. The gelatine is not liquefiea by 
the growth. The same characters are assumed by the growth in 
Agar-Agar mixture and in solid scrum. The general aspect of 
the mowth in gelatine, in Agar-Agar, and in serum, is very 
•hniUr to that presented by the sbrptffeocrm of foot and mouth 
disease (see my report of this year upon that malady ^), but with 
this dlllerence, namely, that in gelatine tubes the streptococcus 
of foot-and-mouth disease is a Hale faster in its growth, and its 
component granules are a little fooro distant. Nevertheless, I 
have tubes of both kinds of organlsmB in gelatine and in Agar- 
Agnr -^tubes which cannot he fmm their general appearance 
Camy distinguishei. In faintly alkaline broth, or in broth and 
peptone, the micrococcus of the cow ulcers grows readily, and in 
the sgme manner as that of foot-and-mouth disease. But there 
fo one test by which the two kinds of organism can lie very 
rMIly distinguished r the streptococcus of foot-and-mouth 
d&acafie, when grown in milk, does not aficct the fiuid character 
of the milk, whereas milk inoculated with the organism ob- 
t^ntsd from the cow’s ulcer will, if kept for two days in the 
inctibator at 35“ C., have been turned completely solid. This 
difference is a very striking difference, and a few days’ growth 
Ih milk suffices for distinj;uishing without fail between the two. 

The microscopic examination of a culture in broth peptone, in 
gehttlne, or in Agar-Agar mixture shows that the growth consists 
uph^kal micrococci, arranged as diplococci, and as shorter 
ikhd krtiger sfaiaight, wavy, or curved chains—streptococcus,— 
bftt^rr som^mes of great length. As reg^ds the shape of 
t|ii .mkroicoccl, the mode of their division, the branchings of the 
the presence here and there in the chain or a large 
amongst the smaller ones, the organisms of the ulcers 
wAy differ from the description which I am preparing of the 
sity^oeaceus of foot-and-mouth disease. The dements of a 
Obola of thie foot and-mouth tnicro-organmm are, how- 
\ Sjkas^im* than those of the disease under consideration. 

1 igib^O0oocttS chains of a growth in broth are short during 
5 |t Ifeyr dkys j but later on, when the growth settles down 
More Ibtd deeper |»rt8 of the broths the chains become of 
in Agar-Agaf tubes of one to tWo or more 

^ (IS to to which importartce must 

W of 'tlw nloeiBi’ on the tads, the 


_ , over the ulcers would consteatly 

rob'off front the letter particles of matter, and the ffngers end 
the teat being kept moiirt, this tnatter would easily mix with the 
milk as It passes from the teat. To learn whether the milk 
wAi/e in (he udder contained the streptococci, the fottdwing ex¬ 
periment was made i A teat free of any ulcer was milked so as 
to obtain a few ounces of milk, and from this milk a large 
number of gelatine and Agar-Agar tubes were inoculated; a 
second teat of the same cow, affected by an extensive ulcer, was 
milked to the same extent, and from the milk thus obtained a 
large number of other gelatine and Agar-Agar tubes were inocu¬ 
lated. In the first ser^a no single tube showed the growth of 
the above-described streptococcus, wherea^tf in the second series 
one gelatine tube and one Agar-Agar tube were found to develop 
the typical growth of the streptococcus. 

We cannot draw any certain inference from this one observa¬ 
tion, but evidently the experiment deserve? repetition. 

With a cultivation (a third sub-culture) in Agar-Agar mixture 
of this Rtreptococcus, I, on February i, inoculated subcuta¬ 
neously in tne groin two calves (5 and 6) On Februaiy 27 
calf 6 was found dead. The subcutaneous tissue at, and for 
some distance around, the seat of inoculation showed much 
effusion, and the inguinal glands were swollen and red. There 
was peritonitis, with i-angiiineous exudation, congestion, and 
hmmorrhagic spots in omentum and in the serous coat of the 
stomach. The spleen appeared small and its capsule thickened. 
The liver was greatly congcstcti. Kidneys were large and much 
congested. 'Ihe ileum was much congested in its mucous mem- 
lirane, and the epithelium detached in flakes. The mesenteric 
glands belonging to the ileum were greatly enlarged and hyper- 
semic. Both lungs were congested, the superficial lobules showed 
so much congestion that they looked almost solid, and were of 
a deep red colour. A few petechiie under the pleura. Bronchial 
glands enlarged and congested. There was pericarditis, and the 
heart was distended by, and filled with coagulated blood. The 
organs of the throat were found much congested. The hairy 
parts of the skin were not examined. 

Calf 5 showed on March 7, around the nostrils and lips of the 
mouth, and on hard palate and gums, numerous irregularly out¬ 
lined patches not raised above the level of the skin. ITiese 
patches had a discol /ured, brownish, very slightly raised margin, 
and a paler centre; they were round or irrcjjular, some as small 
as i ot an inch, others four to six times larger. The animal 
was killed on March 8. On po.'^t-mortcm examination the fol¬ 
lowing appearances were noted: Congestion of some of the 
peripheral lobules in both lungs ; the pleura pulmonalis slightly 
opaque, numerous soft lymph adhesions between it and the costal 
pleura; in the spleen several hmmorrhagic patches under the 
capsule in the shaj>c of bullce filled with semi-congealed blood ; 
sjneen pulp softened and very congested ; kidney congested; 
organs of the throat congested. 

There can then be no doubt that a definite disease has been 
produced in both animals, of which the affection of the lungs h 
a conspicuous} feature, and coincides with, though more pro- 
n uiced than, the lun' disease noticed in cow IV, 

In calf 5 there was, in addition, the disease of the skin and 
in the mouth, which, as the microscopic examination proved, it 
in a certain degree similar to the disease in cow IV. and calf 3, 
More in detail, this is what is found as regard; the skin : The 
tissue of the papillae and of the superficial corium is infiltrated 
with round cells, and the blood-ves«els of the papillae are dis¬ 
tended and filled with blood. In their peripheral portions, their 
most superficial parts, the papillw are very much dUtendod by 
extravasated blood and round cells j—in fact the first rudiments 
of cavities arc forming in them. The same condition, but more 
pronounced, obtains in the cuticle, where between its layers 
there are present small cavities filled with blood and round cells, 
or only fiuid and a few round cells. There is, in addition to 
this, a general infiltration with round cells of the layers of the 
cuticle. The brownish-reddish colour dC the marginal parts is 
due to this condition. In the central part the cuticle is loosened 
by the formation of such cavities containing fluid and a few 
round cells; by this its layers were separated and ultimately 
detached. In the cavities of the cuticle occur very fine diplo¬ 
cocci and chains. So also in the infiltrated and enlarged papillse, 
and in the deeper layers of the emhheliurn in the whole exte^st of 
the diseased ^In, dfplocdct^l and^^ short chains are present. 

Xn nehher isd ifhe^ osAes of subcutaneous inoculation was there 
found leht or of the stratum Malpighli, le* ho thal 

uicei\ a^Othical mature^ here described in many teipecm 





df ^ ftkSft (a husmin icuhalnt {sse my te* 
port Iwf I did not, ntilbrttmfttdly, look at ot^er (tk» 

na%V tUrtit ^ the skin to aee wkether there were any such 
pAtobmiii tbi^ talf. (Some observations on the kidney of oaK 5 
ftft noted in the seouel.) 

Smimitistlon of tne organs of calf 6; 

a 75 tr Inn ^*—Congestion of all blood vessels, large and 
. Transudation of fluid and hsemorrhnge into the alveolar 
cavities of part of some lobules of the lung, while the rest of the 
alveolar cavities are collapsed, the capillaries around them very 
muidi congested ; infiltration with leucocytes of the interlobular 
septa, extending also into the inter-alveolar septa. In some of 
the lobules next to the pleum the engorgement of the capil¬ 
laries is extremely ^ent, blood en masse nWmg the alveoli to 
the extent of producing a slate of red hepatisation. The pleura 
itself is thickened by exudation of fluid and leucocytes. The 
bronchi do not show any distinct alteration. Numerous diplo- 
cocci and a few chains are met with in the pleura and in the 
congested parts of the lobules, in the alveolar wall, and in those 
alveolar cavities which contain exudation and blood. The 
bronchial glands show great changes ; the capsule and septa 
being much thickened by exudation and leucocytes ; the lymph 
vessels everywhere filled with round cells; the tissue of the 
follicles and medulla much swollen. 

(^) The liver shows extreme congestion of all vessels in all 
parts, inter- and intralobular. The liver-cells are opaque, 
granular, and atrophic. 

(r) The ileum. —The epithelium of the surface detached and 
pone ; the epithelium of the Lleberkuhn follicles loosened, and 
m most places detached; the mucosa shows great congestion 
and infiltration ; in the superficial layers the villi show haemor¬ 
rhage, the tissue being filled with blood corpuscles, fibrin, and 
leucocytes; and in many spots the superficial layers of the mucosa 
arc necrotic. 

The Peyer's glands are much swollen and inflamed ; the cen¬ 
tral portions of their follicles are breaking down. 

Micrococci and bacilli pervade everywhere the tissue of the 
mucosa. The mesenteric glands in relation with the ileum have 
their capsules, septa, follicles, and medullary cylinders much 
congested and inflamed. 

( 5 ) Th* liid*tey.^T\\es changes in this organ are highly in¬ 
teresting, since they completely coincide with those in acute 
scarlatina nephritis in .man j great congestion of the cortex, 
leading tri some parts to haemorrhage into the parenchyma; 
glomerulo-nephritis with exudation of albuminous fluid and 
blood into the cavities of the Malpighian corpuscles ; granular 
or opaque swelling of the epithelium of the uriniferous (convo¬ 
luted) tubules, with degenemlion into granular debris of many 
of the epithelial celU ; miliary foci of aggregations of round 
cells around small bloodvessels ; congestion of the medulla. 

t 7 'he kidney of calf 5 was also examined microscopically, and 
the changes were exactly the same as those found in the kidney 
of calf 6, vix. congestion of the glomeruli, glomerulo-nephritis, 
transudation of albuminous fluid and red blood corpuscles into 
the cavity of Bowman’s capsule; opaque swelling of the epi¬ 
thelium of the epnv luted tubules; granular disintegration of 
the epithelium in many places; infiltration with round cells 
around some arterioles of the cortex; and congestion of the 
medulla.] 

(e) The hearths bl$od was examined for organisms, and in it, by 
the staining with WeigerPs gentian violet, a few diplococci and 
a few chains could be distinctly detected. 

Cultivations were made with this blood in tubes containing 
Agar-Agar mixture, and a growth of the streptococcus was oh- 
Uined in all respects identical with the streptococcus that had 
been employed for inoculation of this animal. 

In view of the whole of this evidence, I consider it con¬ 
clusively establifiherl that this streptococcus is identical with the 
virus of the cow disease. 

We have, then, inoculated subcutaneously with sub-cultures 
of thestreptoooccus these two animats, calves 5 and 6, with the 
TQSuh of producing a general disease, which in many respects 
bears a Close resemblance to human scarlatina. The minute 
anatomical characters of the eruption on the skin around the 
nostrils and mouth in calf 5 of much significance in this con¬ 
nection, as also IS the disease iu the liver in both animals, and 
above all, the disease in the kidney^ This latter organ corre- 
spoads so closely with a kktney of an acute case of human icar- 
ladna that sections made of the one and compared with thos^ of 
the otber, of which I preserved a large collection my 


The outcome of the InvMtlgalioti thus fat* la of ; m 

auoe umU lurtber difikteotfted dbiervatii^ #ilt 
made» may be stated tbuat--^B|)r iikbculatfag flram 

taken from the local diseuie(the uleoj on 
into the coiinm of the calf the aame local dis^Mien produdeA^' 
namely, a change in the skin, which coitimenem aaw emmMdbd 
of the p^illae and corium, and an exudation of hum e^Ud 
c^es. This leads, in the superficial parts of the epidii^u^; 
the formation of cavities, whiclb eolaiging. and extehdhiic, ai^d 
opening on to the surface, and exten%ng into the depth, ula^ 
mately lead to the formation of an ulcer. But the/Virus, bt the 
form of an artificial cultivation of the streptococcus derived fhooi \ 
the above ulcer of the cow, when inoculated into the fubr 
cutaneous tissue, that is, when introduced almost directly into 
the vascular system (for all matter injected subcntaheously it 
easily absorlxsd liy the lymphatics and carried into the blo^ 
system) sets up a general disease resembling to a Considerable 
degree in its anatomical features human scarlatina. 

Furthermore, as respects the concern that cow’s milk may have 
in the communication of disease—the consideration which Jed to 
the present investigations—we have some facts which appCaV 10 
me to afford very suggestive Indications far further pathological 
study. As I have pointed out on a previous page, it would 
seem that the milk pure does not contain the oiganism, but 
(whether or not this observation be confirmed) the milk during 
the act of milking is pretty sure to become contaminate 
by the fingers of the milker bringing down into the milk 
particles from the ulceration on the teat. The organism con¬ 
tained in these particles would find in the milk a good medium 
in which to multiply, Such milk w'ould then practically corre¬ 
spond to an artificial culture of the streptococcus, such aa we 
have found capable of selling up a general disease, when inocu¬ 
lated subcutaneously into calves. It is true we have as yet no 
experience of the inoculation of a known milk sub-culture iirto 
the human subject, but in the case of calves we have learnt that 
the general disease resulting from inoculation of an Ajjar-Agar 
sub-culture had characters closely allied to, if not identiWwith* 
human scarlatina. Then, feeding of animals with the cultures 
has not yet been tried, so that at present we arc without in¬ 
formation as to the characters of any disease that may be pro¬ 
duced in calves by that means; whether or not calves fed with 
milk sub-culture of our streptococci exhibit the same patholo^- 
cal states as we have found td be produced by inoculation of 
calves with an artificial culture—states that bear so marked a 
resemblance to those of scarlatina in the human subject. Jn 
order completely to understand these and other relations, m<nie 
experiments are required, and these 1 hope soon to have aik 
opportunity of making. 

Until I am in a position to state at greater length tfae peculi¬ 
arities of the infective phenomena of the disease under consldefii- 
tion, 1 refrain from further comment on its various interestmg 
and promising aspects. 

THE BRITISH ASSOCIA TION 
SECTION E 

GEOGRAPHY 

Opening Address by Major-General Sir F. J. Goi 4 »ktxBi 

K.C.S.I., C.B,, F.R.G.S., President of the Sectk^ 

However diffident I may feel in undertaking the duties 0f 
President of the very important Section of Geography at 
anniversary, I have no right to take shelter under that 
for any shortcoming in (he fulfilment of my task, AU I Wottld 
seek at your hands is indulgence for one whose ttaiUbig 
antecedents have scarcely fitted him for appearing befm you 
a quasi-professoriaj capacity, and whose brief t^nare of a 
dential chair at a meeting auch as this must be regarded 
an incidental passage in the annoU of the Br| 3 «h AsacHdimi^ 
than a fair illustration of its wtukr or 

selection in respect to its oncers. v > V; 

As to the subject of my opeaiing addrew, £ know 
befitting the occasion than the means of populatjMisl^ ilm 
* Referring to th« oonmamosintm made la rB$s 

remits producibla ia by wodalsto wtth Ike >01 hmm) 



£(«iUon vtQ he <U>TOfcd»' 
(1^ atbntliMk iit4tieh it osetit^ 
ifi iljni car ^scnmtry if ttn^vherft, it demands and 

lii a wide oo^f bpt 1 will endeavour to narrow 
we’^a iw$bc&Mon to tuttour purpose of to dayi and keep 
wft^ tW04abfd Hmlta. A few Word^ will suflftce to lay before 
j^oetmme. It embraces : first, the uses of geography^ 
an^X^iOntiiii Of whi^ idiould prove, and a due appr^ension of 
Vidi)bkt ibouM' admlt» the necessity of its inclusion among the 
iqpbfdid f^dies of ^blic schools; secondly, the mode of impart* 
knowledge of geography so as to render it at once practical 
and ^ng^ng; and fihaity, such ilhistrations of modem travel 
and Vefeearch oa may serve to demonstrate how urgent is the study 
m geography to all classes in this country. 

Peibre closing the subject, 1 shall endeavour to draw your 
aftentitm directly, if somewhat cursorily, to the progress made 
by traveUers ana geographers in furthering what I may for the 
noipcc describe as the objects of their profession during the post 
year, or Since the laSt annual meeting of the British Association, 
at Aberdeen. But 1 shall only dwell upon such instances of 
geOMphical progress aS from their character and locality come 
within the range of my personal experience, and serve to illus¬ 
trate the main argument of this address. 

To begin then with the uses of geography. There arc doubt¬ 
less many who will say demonstration here is superfluous, and 
that if its use was not admitted it would find no place in school 
studies, which U contrary to fact in many instances ; there w'ould 
be no primers or elementary works on the subject, whereas they 
may be reckoned by thfe score ; books of travel would be rather 
entertaining than instructive, a char;7e which many recently 
published volumes wpuld disprove; and so forth. 

Some again will argue that its uses, such as they are, must be 
restricted to the few specialists wlio aspire to be geographers, 
and that for the million it is enougli to carry about a rough idea 
of the four quarters of the ^lobe, the principal countnea and 
capitals in them, and a sufficient amount of preliminary instruc¬ 
tion to understand Bradshaw and Baedeker. A third, and perhaps 
the latgest category among educated people, consists of those 
who arc indifferent to the whole question, and are content to find 
in ^omphy either an honoured branch of science, or a mere 
notmnm stu<^, according to the views of the latest speaker, or 
moat plausible reasoner. If it be allowable to apply things holy 
to things profane, no truer illustration of this class can be given 
than the Scriptural definition of men who receive seed ‘*in stony 
places.” 

To the first of the above 1 would say that the place which 
get^pviphy ^ds among school studies is not tliat which it ou^ht 
to hold u its uses were understood and appreciated. Primers 
and elementary books already published are good enough in their 
way, but the instruction they coniain is not seriously imparted ; 
and it may be that something fitter and more attractive to the 
beglnhet could be produced. At present all school-books on 
geography may be said, as a rule, to be consigned to the shelf of 
secondary subjects; and this is not the treatment which should 
be reserved for a study of such real magnitude. By and by it 
will be my endeavour to establish by argument and example the 
indisputable character of its importance. 

Tor those who look upon geography as a profession which 
needs rather separate training than general education, and would 
prefer to leave its acquirement to travellers aiming at distinction, 
tlMalists in tiovemment employ, and the more zealous and 
sclentlAc Fellows of the Royal or any other Geographical Society, 
I can only express my regret that the delusion unoer which they 
Ue undts them so thoroughly to understand and much less satisfy 
the wants of a rising generation. By denying the universal cha- 
rootnr of the study they clearly misapprehend its true scope, and 
are dwdrfing it to within the narrow limits of a conventional 
BCbooVtaakv 

Aa a rttfOtteV of State or public school education the science 
of geography ohmild ip truth be elevated, not degraded. 
liV hamhis opildon it should be placed on a par with classics, 

and history, with each and all of which it has 
affihitSy* Xlfidottbtedly there ore accomplishments whitoh come, 
aSAft iwnira» df t|l|tem«e]|^ or are the outcome of tig^yt-sown 
hi the These for the most part are rather xnechaot* 

m jh#a some tnay have advocates to claim for 

to « ao atenatfedt? ii will not coth^ like ^ndwrHfog 

plael^ adr ll it to U gated%mete^^^ Tq 


move fl:Om ^aoe to pUoe, whether across seas or oootinents, or 
both, to gb rOatid sne globe itself and visit every impoitant 
country and capital in the track chosen, even to prefer byways 
to railways, and search into obscure and hidden spots rather thw 
those which are more generally frequented—all this process 
affords admirable matter for the note*book of the man of the 
world and observer, but will not educate iu geography, unless 
the student himself has a serious purpose to turn his wandering 
to the account of science. The cursory description which would 
apply to men and women, cattle and conveyances, hotels mid 
caravansaries, restaurants, coffee-houses, and the like, in a 
moving panorama, is not always .suited to bring out in bold 
relief the physical aspects of a country. 

To the indifferent and wavering, to those who would wish to 
promote the study of geography if they could feel persuaded that 
It needs promotion, but who wonM leave to the l>etter judgment 
and experience of others the decision on the whole question ; to 
those who are content to accept the institution of a professorial 
chair in honour to the science, or to leave geographical study to 
the primitive teaching of their own childhood, whichever course 
be most in accordance with the temper or fashion of the times— 
I can perhaps do no l:>etter than appeal on the grounds of urgency 
—in other words, of the real importance of the cause for >^ich, 
in common with abler and worthier advocates, I would now most 
earnestly plead. . . . 

... I almost seem to be treading upon the threshold of plati¬ 
tudes when seeking to explain why geography should be uscml to 
young men of ordinary culture, for whatever career they may be 
destinc<i. In some cases it is naturally more urgent as a study 
than in others. The military man, for example, should be more 
or less a scientific geographer. His profession may require him 
to survey and describe new re/ions ; and a campaign over a 
beaten track should find him acquainted with the minute topo¬ 
graphy and physical aspect of places, at least the names of which 
are familiar household words. The sailor should in like manner 
bear in mind the configuration and character of sea-coasts, and 
carry about the landmarks of his own observations as well as 
those to which he may refer in books. To both must geography 
be eminently a professional study. But, considering the enormous 
extent of our Indian liinpirc and colonics, and the many foreign 
States with which we must have intimate rrlations, is any Eng¬ 
lishman, I would ask, competent to discuss, much less to serve, 
the interests of his country who knows nothing of the physical 
features, resources, products, population, and statistics of these? 
It seems to me to be the fluty of every loyal subject and citizen, 
high or low, rich or poor, to seek information on these heads 
wherever it may be obtained. 

But of all men who should realise geography in its broad, 
comprehensive sense—Iwth as an aid to history, and as a science 
to which history may be subordinate—first in order is the states¬ 
man, in whose province falls the disposal and partition of 
countries or regions. What should we say of the judge—we may 
be thankful there are none such on the English i»ench—who 
not only gave his decision without mastering the merits of the 
case before him, but who was also ignorant of the law and pre- 
ce^Jents which should guide him in the treatment of those 
merits? The argument might apply with equal force to other 
callings from the members of which professional opimons or 
decrees arc required by their fellow men. Why, the evil would 
be so great and so palpable that its existence would not be tole¬ 
rated for a single day : and the only reason why it is allowed to 
prevail in matters geographical is that though equally great in 
respect of these it is not equally palpable, 'fhe statesman may 
not know the situation of this or that particular palce, nor its 
products and resources, but neither does the public. One is not 
taught geography any more than the other; so that while 
ignorance and error arc brought to bear on a spurious judgment, 
the critic is not in a position to point out the real fiaw, and the 
blunderer escapes the scathing condemnation which would other¬ 
wise await him in the columns of the morning paper. 

Ltt us suppose a case by way of illustration—a case which 
conveys no exaggerated idea of what happens, or may happen in 
the course of a year—a case which without Iwiing an actual occur¬ 
rence has in it the flavour of actual occurrences. There is a laige 
tract of land in the far West or far East, it matters not which. All 
that is known about it Is that it is called Laputa or BaraUria, and 
that it is ^OOttOd ^ tins central pan of a region or continent so 
vast that it be raamnAbly called the ftrgeat quarter of the 
globe. WeiB 1 it leneroeohea upon by a powerful nclg^bopnr, 
and tik|filtee the preservation of that land’s iirt^ty 




ftud Httf Kiest instnictm Ui« hMe i9l<) 

iMor kKer int^rest^ $He believe;^ Ihem. JjtUinran* 

lidtAf ^i^f 0 re, bctcomes neom^ry; negotifttions «t)sue { an<l th0 
¥ 4 ^ qnk^ion r^ivolves itself into a parijtion of territory and 
dttttiaeibatian of boondary^—in other words, the question be^mea 
one of geo^aphy—what 1 should call, for reasons to be explained 
hereafter^^oiideal Geography. Who, if not the ruling states- 
tnnn; should know the tme principle on which to deal with a 
laisa •ettlement of this nature—one, it may be, involving ethno* 
logical, oommercial, humanitarian, quite as much as territorial. 
Considerations ? Who, if not the agent on the spot, should know 
the details to regulate the application of the principle ? But the 
statesman should be in full possession of his agent’s details, and 
be capable of appreciating them not only from the latest reports 
«upplie<t, but from a certain insight into the matter obtained 
fram early study. He should have been coached in that com- 
preheosiv.± kind of geography which w^ould have embraced the 
particular information required. Under present arrangements 
It is not so. The geography tauglit at schools is too simple or 
too scientific—too complex or too superficial ; in any case it is 
not the geography which would bmefit the Cabinet Minister in 
solving a territorial difficulty any more than would those “ in- 
genuce artes ” which have so strong a civilising influence on the 
natural man. Experience in classics may forestall the faulty 
quotation and false quantity, but fail to suspend the false move 
on the political board. And it need not be said that, while the 
first, in point of fact, affects the speaker only, the last concerns 
the happiness of the million. 

We now reach the second consideration ; the mode of impart¬ 
ing a knowledge of geograi>hy s:) as to render it at once practical 
and engaging; and I may be pardoned if I dwell upon this 
somewhat lengthily, for it involves the gist of the whole question 
before us. It is always easier to detect a flaw than to find a 
remedy, and in the present case the flaw is generally admitted 
by experts. There may be differences of opinion on its character 
and extent, but apparently there arc none on its existence. I 
shall iwtve to recur to the first, but would ask leave to dismiss 
tlie lart as established. We are told on excellent authority that 
in o«r own country the elements of success in geography are 
wanting, and the conclusion has been practically accepted by the 
representative Society of this branch of knowledge. The remedy 
has been suggested, and in a certain sense partially applied, but 
A great deal more remains to be done, and the many views 
entertained and expressed by comi^etent men on the clanns and 
requirements of geography in l^ngmnd render necessary a short 
review of w^t maybe called the “ situation,” including notice 
of work achieved in the direction of reform. . . . 

Of late years the Royal Geographical Society, in pursuance of 
its originally expressed aims and objects, and strong in the ex- 
pewence of a long and prosperous career, has endeavoured to 
arouse the rising generation to a sense of their shortcomings as 
regards the particular science in the promoti m of which it has 
itA own raison ti'Strr. It granted prizes to such public schools 
as chose to compete for them, and after sixteen years' trial dis¬ 
continued the grant, owing to unsatisfactory results. It opened 
correspondence with schools and colleges, and made other judi¬ 
cious and laudable attempts to evoke sympathy and support. 
But all its proceedings have been as it were preliminary, and 
may be considered rather as foundation-stones of a temple of 
success than the outer walls or any visible part of the building 
itself. A more recent attempt to reach the masses was the 
Exhibition of Educational Appliances. Objects used in gCQ- 
gt'aphieal instruction at home and abroad were collected and 
in galleries hired for the occasion, and the public were 
iitvlUrai to inspect them. At the same time appropriate lectures 
were periodically delivered, by competent and experienced men, 
to the visitors, many of whom were not merely interested ama- 
tetpiB, but persons actually engaged in school teaching. Attention 
waa.called to the fact that tlie Exhibition was purely educational; 
there were in it specimens of German, Austnao, and Swiss 
executed with a finish and detail unuxual in our school 
at home; but that as the Society's inquiry embraced 
Umversities as well as schools, part of the appliances exhibited 
were in Continental Universities, though in reality some of 
the finest map shown were found also in the higher schools of 
Gema»y ana Austria. Besides maps, there were In the collec¬ 
tion modeUt and text-books, t^ presemationf not being 

cmifinod to countries visited by the mspectori to whom the tmk 
of, xxdlection had been intrusted, but from others ahto; uod' 
these were fortbof ^ coatribaciousfirdht 

publishers. 
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Profs. Pescheland Richthofen at Leipzig. In 
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lecturer or reader in geography, paid out of thf 
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join with tlie Council in the matter of payn|ent^ and a rsaderba 

appointed by a committee on which the Society shuald Ite 

represented. ... 

It will thus be seen that special efibrU have be<th made 
continue to be made to popularise a science which W tteVer^ «p 
far as can be ascertained, l^ld its proper place in the educaiiohal 
programme of our schools or Uni verities. We must nqt^ how¬ 
ever, lose sight of one important consideration. More ipmainft 
to be done than to institute a chair, a professorship, a reader- 
Mup. It must be clearly understood on what general lines of 
stuily we are about to proceed. Is geography lone taught in lU 
fulb comprehensive sense, as something involving a knowledge, 
more or less, of mathematics and astronomy, of ancient atia 
m 5 dern history, of ethnology, zoology, botany, geology, of nm 
and manners, laws of nations, mod^ of government* statiflti(i$ 
and politics, something requiring in the disciple a quick ear, a 
searching eye, an appreciation oi scenery and outer subjects as 
well as imysical aspects of country, a power of picturearjjue but 
an adherence to accurate description? If so—and I believe I 
have only stated the qualifications of the travelled and finished 
geographer—would it not he well to inquire whether the Com¬ 
ponent parts of the science should not be reconsidered, and a 
subdivision effected which would make it easier to deal with than 
geography as now understood, under the terms physical, poB- 
tical, and perhaps commercial ? . . , 

Not six months ago I wrote as follows“ We are authorka- 
lively told that, at one of our greatest public schools, whid) ma^ 
be fairly taken oa representative of its class, there is no systematic 
teaching of geogiapliy at all, but * that in the history lessons, u 
well as in the classical lessons, a certain amount of geogniphy is 
introduced incidentally.' Again, if we look at the yiuverauies 
abroad, it has been foun<I the custo n, until quite lately, bo|;b 
France and Germany, to combine the chairs of geography and 
history under one profeasor. Now the MnddentaT’ cnaracter of 
geographical instruction is a tacit declaration of its unimportenCa. 
which every day’s experience shows to be without wamuit; and 
its combination witli history may be an expedient to render U 
less distasteful than it appears as a separate study. But a useful, 
hint may be taken from the Continental practice, hnd ap^ial 
fusion of two departments effected, which would Camtnet^' , 
to common-sense, and, to judge from the recorded oplbiiMU df *. 
certain of our educational experts, might not be objected to by 
head masters in England collectively. Let ua, then, endeavour 
to extract from the lessons of conventional geography thfU part 
which is inseparable from the study of nations and people*, and 
place it under a new and more appropriate head. In thU view* 
so-called apolitical geography,' stripped of its purely scientific 
belongings, would be taught in connection with bietoiy, and 
made an essential ingredient in the early training of 
statesmen, whose after-reputation should be more or, Ife« t^, 
outcome of a University career, the ^oundhte: of a pUD% or 
grammar school, or private tuition. It is dimculi to rmmdilo 
the amalgamation of w^hat may be consittered * scientifid 
graphy with history. One is as thoroughly apart £rom the (xlkr 
as geology is from astronomy.** ^ , j 

The meaning of the verbal combination Ffdidcal geoipraJl|>ir ” 


1 he meaning or the verbal com’unauon 'vpmiacai geography 
requires some kind of analyak. Conventickudly* mm ^ 
educational sense, it is the docrlption of the pqlitm , 

divisions and limits of empit^* kingdoms*, and’Stated 
habitants, towns, natural productions, flgi;icttlture* 
and coipmeree* as well as laws, modes of gqyerhinMtf 
ot|^isatioa--*-evm’ythiis^ being vlew^ wnh 
artificial division* and modo hy manC. 
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tnid the two togethar should be just the sort of pabulum 
^0 the rUlng generation of statesmen^ diplomatists^ and 
da^ho lenk^ to the name of politician, in its nkrher sense of 


da^o |Bl]^ to the name of politician, in its higher sense of 
to promote as well as to discuss the national welfare. 

Aid OdOkirabte lecture on ** Geography in its Kelation to His- 
tbiy” Ww delivered by Mr. James Bryce—the late Undcr- 
'Beqretary Ibr Foreign Aifairs^in connection with the recent 
iLOOdon Exhibition of Geographical Appliances. Those who 
W oc^hainted with ft will readily understand why 1 pause to 
remiurk on its enlightened teaching; to those who have not that 
advantage I would explain that it seems to embody the argu- 
n^nts m Modem Thought on the important question we are now 
co^dering, and that' a brief allusion to it is therefore no irre- 
lavittlt introduction here. The lecturer, seeking to demonstrate 
that history and geography touch one another in certain relations 
and Interests, laid down the proposition that man is, in history, 
more or less the creature of hrs environment; that on one 
sidei at all events, he ia largely determined and influenced by 
the environment of nature"; and that *‘it is in discovering 
tbn different effects produced on the growth of man as a political 
and State-forming creature by the geographical surroundings in 
which he is placed that one point of contact is found. He, 
moreover, maintained that man, ** although he may lift himself 
above his environment, cannot altogether escape from its j^ower.” 
Dividing the influences thus exercised into three classes, he 
showed that those arising from the configuration of the earth's 
surface affected movements of races, intercommunications, and 
barriers of srparation ; that those belonging to climate affected 
the occupation or abandonment of particular localities on the 
score of health, fertility, or non-fertility of soil, and consequently 
oommercc and cultivation ; and that those which owed their 
existence to natural products unmistaUbly directed the energies 
of peasantry and piople into certain fixed channels of enterprise 
—^ mult which applies to the zoology as well as to the mineral 
and agricnJlural resources of a country. He made the very 
true observation that the “animals affect man in his early sta c 
in respect to the enemies he has to face, in respect to his power 
of living by the chase, in respect to the clothing which their furs 
and ririns offer to him, and in respect lo the use he is enabled to 
make of them ns I>ea.st8 of burden or of foud ” ; and he therefore 
concluded that “ zoology comes to form a very important part 
of the environment out of which historical man springs." A 
vokfBQ might well be written on this suggestive theme alone; 
ai^ if, as I believe, the proposition of a human being's depend- 
etipe On environment be admissible in its entirely, what a field of 
spbculMion is open to the inquirer! A condition held applicable 
to IM uhrtekoned mdlions of to-day must have had a marvellous 
efiSmt lb giving character to original Man ! 

This conception of man’s environment supposed heads or 
biXAtibes of geography, all bearing upon history, which might 
U ^tinga ished by names such as ethnological, sanitary, com¬ 
mand, linguistic, political and military, legal—the lost leading 
to the consideration of the Suez Canal and sea-channels in 
several States have interests. As time, however, will not 
idlifW me to quote the lecturer’s apt and well-put iJlustraiions 
ln^Uch followed, I may mention that the express object with 
wldicih they were introduced was to show how “ the possession 
of gWE^aphical knowledge, and a full grasp of the geograpliical 
oqmjitMha with regard to some of the leading countri<.s of the 
“ wUl enable a person studying their history to make the 
bfitbiiy more IntelUgible and real." In strict conformity with 


and in the conviction that the want of geographical 
and “full gras^j" of geographical conditions will be- 
tqsy. 03^ in power to commit dangerous mistakes, calculated to 
^cWnal pmatlge and credit, and men out of power to 
tb^r mphotdem in error, I would express the hope that. 
In any Ihture arrangements which may he perfected for the better 
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quite ready to abandon before the argument.* of sounder r^son 
1—is that we have here something which l>elongs mainly to history, 
and, in f ueh light, ha scientific should be separated from its non- 
scientlfic elements. A partition should be made which would 
equally suit the mind of the student wliose tendencies are rather 
towards metaphyalos than mathematios, as of him who is a 
votary of practical science only. I do not presume to touch 
upon the action of Universities, except to say that I can con¬ 
ceive no better example could be affb^ed that the intellect of 
England had due regard for the material interests of England 
than by the creation of a chair fur scientific geography and 
the relegation of that which is nob-scientific to the chair of 
history. . . . 

Time warns me that 1 have detained you long enough, and 
that if my illustrations apply to the argutnent intrusted to yoUr 
consider.ition, the application should at once be made evident. 
To my own mind the bearing is clear. A Boundary Comm is- 
sion represents the three branches of Science, Research, and 
Diplomacy—in other words, all that conie,s under scientific geo¬ 
graphy and political geography. The first, you will understand, 
comprises the survey of country, mapping, and determination of 
localities. The second has to do wiln the definition of territorial 
liiniis, and, m such sense, with history, ethnology, and laws of 
nations. That all this ha^ been done, and well done, on the 
present occasion is not di'->puled, any more than that enlightened 
attention will be given to the due disposal of results. But are 
not these matters of sufficient importance to be taught as daily 
lessons in our schools, and presided over in University chairs? 
Even those barren and desolate lands of which wc have now 
spoken—and I have myself traversed many miles of such, some, 
indeed, in the near vicinity of the Perso-Afghan frontier, be¬ 
tween Herat and Farah—they may have a meaning which can 
only be understoCKl by the initiated, by those v> ho have made 
them a long and seriously* undertaken study. To the many they 
are but miserable deserts displayed in incomplete maps ; to the 
few they may have a value Jar beyond their outer show. Were 
1 asked to sketch out the kind of manual which might be useful 
in preparing officers for dealing vith questions sinh as these, I 
would solicit reference to a late paper uhich I contributed to a 
quarterly journal, and which I have once before quoted. In it 
1 stated ;— 

“Asia itself is a stupendous study, l>ut the difficulties may be 
smoothed to the learner by the judicious cinployment of method 
which, afUr disposing of essential generalities, would natui-ally 
tend to division and subdivhioii. Tlie first would imply n region 
such as 'l urkostan ; the .second, a j^roup of Slates or siiiglc 
States only, such as Bukhdia and Khiva. Given, then, n parti¬ 
cular arci!, the next consideration should be to explain its physi¬ 
cal geography. I'his should comprise the scientific desenption 
of its mountains, rivers, and valleys. Its geography should be 
CO nprehensive in respect of direction, elevation, watersheds, and 
connection with plains and plateaus; its hydrography should 
treat of sources and mouths, basms, drainage, and connection 
with lake and swamp. Climate and the more important forms 
of animal and ^egelable life should follow in due course ; indeed, 
something of geology, zoology, and botany, and it may be more 
besides, might reasonably be added to satisfy the requirements of 
purely scientific teaching. After science, history would folloW, 
and, joined lo history, an account of the religion, manners, and 
customs of the people, as affected tiy the historical narrative ; 
a statement of the artificial lines of separation which have re¬ 
placed natural boundaries in consequence of the wars, revolu¬ 
tions, or arbitrary changes which have characterised certain 
reigns or ejiochs j an exposition of the form or forms of govern¬ 
ment in vogue at different periods ; and, finally, a chapter on 
trade and commerce, including a notice of indigenous {>roducts 
and uianufaciures. Map-, applicable to relations of terrilorial 
changes, would be ol immense value ; and an historian's criticism 
on these relations, if offered in that fair ispiril which alone 
is justified in composing history, would be nn indispensable 
complement," * , 


REPORTS 

Secun<i /Igfopi ^ ik€ tottsisiin^ pf Ptpf, JBaifm* 

Sl*^ fK TA&mWf AiV V. Af. Lpfroy^ Sir 
PriArifh H, Durwin^ Aj/I 0. DfrryjAwf, 

Cdmki M, uppoimtpdfaf M< PUfpoH Pj 




/>yawm «/ 6^ Pt&f^ BtUfQUt SiaoArt, —^I* 
i«/With deep T^^ret that the Com ntttee recora the death ol one 
df IhelrDuinber^Capt J>ir Freflerick Evans, so WeU known for 
tite vstuahle contributions which he had made to terrettrial 
nht^etbm. HU eminent scientihc qualities combined to make 
hi|n a ereatly esteemed member of this Committee, who now 
deplore hla loss. 

The Committee have added to their number the following 
tlemeit t^The Astronomer-Royal, Mr. William Kllis, Prof 
G. Adams, and Mr. W. Lant Carpenter. They could hardly 
consider their list comj)Ieto without the addition of the first two 
names, and the^ are glad that, although not members of the 
British Association, these gentlemen were not unwilling to serve 
on one of its Committees. 

Since the last meeting of the Association Mr, G. M. Whipple 
has made a comparison between the method ' f obtaining the 
solar-diurnal variation of declination adopted by Sir E. Sabine 
and that of Mr. Wild. 'I’licse methods were applied to three 
years’ observations at the Kew Observatory, and the results were 
compared with those deduced by the Astronomer-Royal from 
the same three years at Greenwich, The comparison will be 
found in Appendix IV. to this rei)ort. 

The Committee think that ihi > comparison deserves careful 
study, bur they do not feel themselves able to pronounce as yet 
Upon the comparative merits of these various methods. Never- 
tneless, they are of opinion that it is highly desirable to record 
the daily mean values (undisturbed) of the three magnetic ele¬ 
ments side by side with their solar-diurnal variations. 

It will be seeen by Appendix III. that Sir J. Henry Lefroy 
has continued his comparison of the Toronto and Greenwich 
observations. He has obtained from the smooth curves^—that is 
to say, taking Mr. Wild’s method—results which appear to 
show thn^ the turning-point of the declination is decidedly later 
in local lime at Toronto than at Greenwich. Sir J. H. Lefroy 
attributes this to the fact that these two stations arc on different 
sides of the Atlantic,^ 

Appendix 11 . exhibits, by aid of a diagram, an interesting 
comparison of Senhor Capello between the diurnal variation of 
the inclination and that of the tension of aqueous vapour. It 
is remarkable to n<»tice the great similarity between these varia¬ 
tions ; a similarity which holds separately for each month of the 
year. Senhor Capello hopes that these results may be confirmed 
by a more extended series of observations. 

ITre researches to which allusion has now been made refer to 
the solar-diurnal variation, excluding disturbed observations. 
With respect of disturbances, Sir J. Henry Lefroy has con¬ 
tinued his comparison of Toronto and Greenwich, and his results 
are indicated in Appendix III. 

Prof. W. G. Adams has, it is well known, made, in connec¬ 
tion with another Committee, extensive comparisons between 
the simultaneous traces of magnetographs in various places. 
He is at present engaged on such an undertaking, and the Com¬ 
mittee are in hopes that when this is completed he will give 
them the l^enefit of his experience. The subject is an extremely 
mteresUog one, and it seems not impossible, judging from the 
Greenwich results as obtained by Sir G. B. Airy, that magnetic 
disturbances may be in a great measure due to earth-currents, 
so that an easy approximate method of recording the latter may 
be obtained from magnetograph iudications. 

ITw Rev. S, J. Perry and Prof. Stewart (Appendix V.) have 
completed their preliminary comparison of Certain simultaneous 
fluctuations of the declination at Kew and at Stonyhurst in a 
pi^r which has been published in the Proceedings of the Royal 
Society, No. 241, 1885. The results are virtually those which 
were stated in the last report of the Committee. The comparisou 
ia beit^ continued and extended. 

PrOlT Stewart and Mr. W. Laot Carpenter (Appendix VI.) 
have given the results of other four years' reduction of Kew 
declination dibtutbnnces classified according to the age of the 
moon. These are very similar to the results of the first four 
yearp given in our last report. The same observers give a com- 
extending over four years, between declination disturb¬ 
ances and wind values, which appears to them to show that 
there is aomc relation betvvecn fhese two phenomena. They are 
anxious to oontinue and extend both the* e inquiries. 

Prof, Stewan hUS pointed out certain general consideTjatfona 
whiqh iq>pcar to indicate that the solor-dittmal vmiatUHi unity 
perhaps be caused by elpctnc currents in the upper atnkospWlc 

' Se« Appendix by Sir G B. A(ty m the 0 ««nrich OWtiritkiaa^ 1884^ t 


tinn of tlMi GouasW tiding 

that currents i« the jKgfons 

vttriAtioBs.* 

By thht analysis Dr. Schttsfor obtains Ceitofo het^i^ 

the solar-diurnal variAtlm^ of the three 

ought to bold on the hypothesis that these vashitioiiA are eiwd 
by currents in the upper atmospheric regfoikS, Ode thmo^ 
that the horizontal force qraponent of the (11% vaifotieii muAt 
to have a maximum or minimum at the time % cfoeUiiDa$m 
component vanishes—that is to Say, attains its meoik poeRfovt. 
Another is that the horisontal force ought (0 b» a mmNiniliti 
in the morning and a minimum in the afeernoon id foe eqiis^ioi 
regions, while in latitudes above 45^ the minimum ou^t fo tiltc 
place in the morning. A third h that in the equator re^^ous 
the maximum of horizontal force o^ht to be ooidctdeat iwkh 
the minimum of vertical force, and viee versi. 

The^e conclusions ore sufficiently well confirmed by ohseevo- 
lions, and thus render hopeful the first attempt to apply the 
Gaussian analysis to the solar-diumat variation. 

The appendices of Capt. Creak ((.) and of Pr. S<dutster 
(Vll.) have reference to this subject, and indicate foe import¬ 
ance of some act! in being taken by the Committee to prepare 
for a thorough application of the Gaussian analysis to the mag¬ 
netic variations. It will be seen from the remarks of Dr. 
Schuster that sime time must elapse before observatfons a«e 
obtained sufficiently good and complete to justify a systematic 
application to them of mathematical analysis. This circum¬ 
stance has induced the Secretary to lay before this Committee 
in Appendix VIIl. a provisional working hypothesis regarding 
the cause of the periodic variations of terrestrial magnetism 
which has gradually grown up by contributions from various 
quaiters. 

While this Committee do not hold themselves responsible for 
the various statements contained in this hypothesis, they would 
point out the desirability of ascertaining to what extent well- 
known magneto-electric laws may succeed in accounting for the 
phenomena of terrestrial magnetism, and likewise the desirability 
of ascertaining to what extent the magnetic earth appears to lie 
subject to the laws of ordinary maf^nets. 

A preliminary working hypothesis of this nature might serve 
to elicit facts while the material for the Gaussian analysis is being 
com Dieted, and it would add to the interest of the final result u 
we snould obtain reason to think that electric currents in the 
upper atmospheric regions ore at once the immediate causes ut 
magnetic variations and the ej^e^ts of atmospheric motiobs in 
these regions, so that a knowledge of the one set of currents 
might possibly enable us to determine the other. 

Finally, in Appendix IX. we have a list drawn up by Sir J, 
Henry Lefroy of the various stations where magnetic oburva- 
tions of any importance have Iwcn made. 

The Committee have drawn 10/. lO^., and returned to the 
Association a balance of 29/. lor. They would desire fobir 
re-appointment, and would request that the sum of 50/ shield 
be placed at their dispi^al, to be spent as they may think hHkl 
on the researches mentioned in this report. 

Third Report of the Committee^ eottsisiing of Prof, Ba^Spr 
Stewart {Secretary)^ Prof Stokes. Prof SekmUr^ Mr. <?• 
stone Stone)'f Prof Sir H. E. Roseoe^ Capt. Ahnef^ an4 Mdr^ 
G. J. Symons t appointed for the i^rpose of Considering the-Best 
Methods of Recording the Direct Intensity of Sotar RtMtoHon*^ 
The Committee, in conformity with their last report, hav# hia 4 
constructed by Mr. Ca»eHa an instrument of the fotlc^rig 
descriptionIt consists of a thick-sided copper cube, oiKfr Hifo 
of which is to be exposed to the sun. In t)m thickOeee of folS 
side arc inserted two thermometers; a third is put in the* 
opposite ; while the bulb of a fourth Occupies fod Mloiv 
If the readings of these instraments are found to IwtvO 
constant relation, the fourth instrument wiU be replftp«d'% a 
flat bulb thermometer exposed to the eon's rays forougih a hm 
in the sun-ward side of the cube* The Committee eutoett tiA' 
they be re-appointed, and font the sum of fad agmU'rihMWl} 
at their disposal. i V 

lyom the Report of a Committie^ consisting of Prt^* 
Darwin andy. CrJdam^/orthe Mormonic 
Ohservathns. Drmsm stp h Q. J5f. 

Mamial cif Tkhd 'O^u^otfons." i$ now 

airf 'tte 
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flA) pra^df^i V4lsf«i end those g:i¥en in \he 
A^socmon, hove been reduced by 
& fii&d to |he etenderd form neoammendcd in the report of 
dlA«e ^ 9 ^ beeb iuided the resolu derived by the 
fCed Bwes Codet Survey, end the whole has been published 


MUm^ ndel opemtfone AdieensftioR has arisen as to the deter- 
milfoil Of % datam-levOl for tide-tables. The custom of the 
i^iOty is to rofor the tides to the luean low«water mark of 
(Adhutry spring tides.'* This datum has not a precise scientific 
ibOimiim^ as the diomat tides enter into the determination of the 
datum In an nndebned manner; and it follow.s that two detennin' 
atfotiMiv both equidly defensible^ might differ nenaibly from one 
aikother. A datum-lervel should be sufficiently low to obviate 
the frequent occurrence of negative entries in a tide-table, and 
U ahooid be rigoronaiy determinable from tidal theory. It is now 
piO^scd CO adopt a^ the datum-level at any new ports in India, for 
which tidentables are to be Issued, a datum to be called **the 
Indian spring low-water mark/' and which is to be below mean 
seadevel by the sum of (he mean semi-ranges of the tides 
S«, Kj, O ; or, in the notation used below,— 

H, + H' + Ho 

below mean water-mark. This datum is found to agree pretty 
nearly with the Admiralty datum, but is usually a few inches 
lower. The deftnition is not founded on any precise theoretical 
considerations, but it saiUhes the conditions of a good datum, 
aqd is precisely referable to tidal theory. If, when further 
observations are made, it is fuund that the values of the several 
H*S require correction^ it is not proposed that the datum-level 
shall be altered accordingly, but, when once fixed, it is to be 
always adhered to. The report then shows how harmonic 
analysis might be applied to tne reduction of a short seiies of 
tidal ob|«rvaiions, such as might be made when a ship lies for 
a fortnight or a month in a port. 'I'hc method has been applied 
by Mr. Alnutt to the computation of tide-tables at Port Blair 
and several other ports, and the computed results are compared 
with thoMc given both by a rigorous instrament and by actual ob¬ 
servation. It is remarked that, while better agreement was to be 
desired, the enors are inconsiderable fractions of the whole in¬ 
tervals of time and heights under consideration. An attempt 
made to detect the nineteen-yearly tide by observations at 
Karachi has led to the belief that it Is extremely improbable 
mt thk important datum will ever be detected. 

P, T. Main presented a Ke^sri on onr Ex^orimmtal Know- 
C^rMtn Properties of —The report di-cussed 

Dbcent work on the testing of Boyle's. law for very low as well as 
for very high pressures, the researches of Amagat and C. Bohr 
being included. It then passed to the verification of Gay-Lussac’s 
law. Recent researches on the saturated pressures of vapours at 
yadoua temperatures, especially those of Ramsay and Young, 
were hext consider^, especially to determine (i) whether 
ataficai and dynamical methods of observation lead to similar 
remits ; (a) whether the pressures o( ice and of water-vapour are 
tlte Kame at the same temperature. The important question of 
tho presanre of mercury-vapour, and modern research in the 
dtfformi^tion of the critical points of nitrogen and other gase?. 
ati4 in the meoaurcnient of vapour-densities, were also included. 

RmC George iP'orbes presented the Report of the Committee 
00 of —'ITie Committee had met repeatedly 

(aat winter. It had been proposed in last year’s report to 
ca^ experiments on clectncaf standards in the hope of 
at an absolute standard of light. One of the first steps 
wa» to discover a means of reproduemg a definite temperature, 
owtidn expcnmenis were proposed for this purpose. At one 
Of thO fittt meetings of the Committee Capt. Abney announced 
bad Already found a means of doing this in a dififerent 
fl|ilOiier to thaX pfoposed in the CommitteeV report, and depend- 
iipoatne change of resistance of the carbon filament. 
UticMr tbele dreamatances the Committee left this part of the 
investigation to be reported upon by Ca^. Abney, 
had* however, led him to believe that the 
anaouaoed to the Committee did not bold with 
He had, however, been, angi^^ 
fotihor mpAtipa^vitd lesearehes, which were afoirwt ready 
bfdrto importanl bearing the 
loblw# tn W gear’s ret^ort 


drawn id the vaJne of the pentane standard of Mr. Vofnen 
Harcottit as a practical reproducible standard, and Mr. Rawson 
had been since then engaged in a further examination that 
standard, ^r James Douglass had also made some experiments 
which were not quite completed, but had gone so far as to give 
great promise, Some account of experiments in that repqrt 
had been expected ^ the Committee, but the absence oT ^r 
James Douglas on omcial business had interfered with this. At 
one of the first meetings of the Committee the Secret^ showed 
what he bad done in the way of improving thermopiles such as 
it was hoped would be of use in the investigations recommended 
in lost year's report, and he was instructed by the Committee to 
proceed with the construction of the instrument, which had been 
completetl, and was now to be pla.^d before the Section and 
described in a separate paper. 'Fhe Comtniltee requested to be 
re-appoinicd, with a grant of 25/, 

Report of fhe Committee on Electrolysis^ presented by Prof. 
Oliver J. Lodge (Secretary),—-The report, which was only an 
interim report, stated that only one meeting had been held, but a 
large amount of correspondence had passed, as well as work 
done by the various members. This work was discussed in 
separate papers. The Committee asked to be re-appointed with 
a grant to defray the expense chiefly of printing selected memoirs, 
and of getting pure substances. 

Report of the Committee on E%^lish Channel Tuies .—The 
Committee had receiv<-d the records of the self-recording tide- 
gauges at Dover and Osiend for the four years 1880 to 1883. 
These are so bulky that they content themselves with discussing 
in an appendix to the report the records of four periods of a 
fortnight in the year 1883, namely, at the solstices and the equi¬ 
noxes. Of tliese diagrams were shown. The Committee surest 
that they hand over their papers and records to the Committee 
for the Harmonic Analysis of Tides. 

Prof. Johnson submitted the Report of the Committee formed 
in Canada to esinbitsh a System of Tidal Observations in that 
Country .—He said they had communicated with the Government 
in the matter, and while, owing to the expense at present incujTed 
in hydrographical work on Lake Ontario and elsewhere, the 
Government had not yet given their consent, it was hoped that 
before long their object would be attained. The Committee 
asked for re-appointment. 

Report of the Electrical Standaris Committee^ presented by 
Mr. Glazebrook (Secretary).—Eighteen standard coils have been 
tested during the year, and ceruficaies of their value issued. 
The attention of the Secretary was called to the foot that the 
paraffin in some of the coils showed a trace of green coloration 
round the edges. This has been shown to arise from the action 
of a small amount of acid, left in the paraffin, on the copper of 
the case and connecting-rods, and the Committee are consider^ 
how to deal with the difficulty. At present the insulation resist¬ 
ance of the coils is extremely high, amounting 1 1 as much as 
8000 megohms. The Committee vvLh to expres*) their sense of 
the great desirability of establishing a National Standardising 
Laboratory for Electrical Instruments on a permanent basis, 
and their readiness to co-operute in the endeavour to secure the 
same. The Committee apply forre ap|>oinimenr, with the addition 
of the name of Mr. J. T. Bottomlcy. 

Second Report on the Fossil Plants of the Tertiary and 
Secondary Btds of the United Kingdom^ by J. S. Gardner .— 
Attention has been devoted exclusively this year to the fossil 
flowering or phanerogamous plants. The results point to the 
conclusion that while the Gymnosperms, to which the ConiferK 
belong, are of the highest andquity, there are no angiospemious 
plants in British rocks older than the Secondary, if we except 
the problematic plant known as Spirangium. bven so late as 
the Lias no Indisputable Angiosperm has been discovered within 
our area, for the supposed Monocotyledons from the Rhuctics, 
near Bristol, hitherto referred to the family of I'oiid-weeds under 
the name Pfajadita, are really cryptogamic plants of the moss 
tribe, closely allied to the rivet moss Fontmaiis. This group 
had not proviotuly been found fossil, and, «o fur as ic go^s, would 
indicate rather a temperate oUmate. It is important to notice 
that these coDclttViohs arc shared by Prof. Williamson, Mr. 
Carruthers, and W all botanists who have examined thetn, as 
well as by Mr. orodie, the possessor of the ^recimens. The 
MiHit^ dmso 0 i^i . 0 .n 4 other supposed Monocotyledons of similar 
age are vmy hi^rfoctly pteaerved, and doubtless roferahte to 
Cycads, a 010% then. 




exiuniocii a lam tiinmber of apecjinenv of tho anoeiii^ 
1 ^ ;^(ur«A$lc ^ant doflcri&rd W Catrutncra ttA Wiiliamsanh^ 
Tikb^h there are lUll many difftcultles in the way, our own 
Wkiakwtion of the specimens in London, Mandiester, Cam- 
hdd|^, and tlsewbere tends to confirm Saporta's view, referring 
'tiiem to the group of Pantianacmt so far a-s that there does 
aj^pear to he vestiges, in Kime cases at least, of lignitic structure 
mich may represent the areolic or carpels. The'C raiher minute 
cavities and the lignitic matter surrounding them fall away on 
exposure to the aiu knd only traces of them are visible. Should 
Soporta^s contention be upheld, WUhamsonm will be by far the 
most peifectly known of the Secondary Angiosperms, since 
all the organs of fructification and even of foliation arc more or 
less known. 

A still more definite Monocotyledon is the Podocarya^ from 
the Inferior Oolite, originally figured by Auckland, and re- 
described Carruthers. Its resemblance to the fruit of 
Williavn&nta^ as interpreted by Saportu, is extremely striking, 
and on suggesting this to that author, he replied that he was in 
the act of j r(!j>aring an important work on the very subject. 
The same work U to include an illustration of the most recent 
member of the group, obtained from the Grey Chalk of Dover, 
and which we thought advisable to communicate to him. 

Next in point of age, among English Monocotyledons, to the 
Poiiocarya is the Kaidacarpuw^ from the Great Oolite, also 
described by Carnithers, and by him referred to the Pandanecc. 
We have been able to ascertain that a second species, hitherto 
supposed'to be of Cretaceous age from the Totton Sands, is a 
derived fossil, and undoubtedly Jurassic. A thiid species was 
originally figured, without any ref rence in the let ter-press as to 
its age or locality, by Lindley and Hutton as StrohilUes Puck- 
iattdl; this, however, is far more likely to pi-ove a Jurassic than 
a Cretaceous fossil if found, and the genus should not be in¬ 
cluded in lists of plants of the latter age. 

The oldest Monocotyledons thus appear to be referable to the 
Pandanetff a group of plants distributed in widely distant and 
reraute oceanic islands, and whose fruits are still met with at 
sea in driftt< of vegetable matter. 

Next to these in antiquity arc two very monocotyledonous- 
iooking fragments from the Jurassic of V'orkshire, which have 
been fully described in the Geohgical for May and 

Atmust. The one is apparently an unopened palm-like spathe, 
and the other B jointed canedike stem. Mr. iSnuIic possesses 
an undoubtedly monocotyledopous leaf-fragment from the Pur- 
bcck of Swindon. 

The Ardidm have long been svtpposed to be a group of very 
high antiquity, but there are gwd reasons for Ijclicving that the 
supposed remains of aroldeous plants from beiicjith the Tertiaries 
are, without exception, referable to other groups, and actually 
t^re are no known traces of them earlier than the Middle 
Eocene, when they become by no means uncommon. 

In a similar manner the fruits once supposed to represent 
palms in the Palwozoic and Mesozoic rocks have been gradually 
removed or suppressed, and, unless the fragments of pahn-like 
wood in the Gault at Folkestone arc taken into account, there are 
no traces of pajms in any of our Secondary strata. They, how- 
ev*r, api>car as low down in our Eocene as the Woolwich 
series. 

The supposed liliaceous or stems from the 

Wwlden, so frec^uently mentioned by Mantell, are not easy now 
to identify ; but it is very probable that certain items of Endo- 
^enites in the Kritish Museum are those intended, in which case 
they are of course cycadeous. The Wealden has, indeed, so far 
yielded no trace whatever of any more highly ofTganised plants 
than fcrtw and Gymnosperms, and this, when we consider that 
Monocotyledons were undoubtedly in existence, is a fact that 
.ahould be of great significance to speculative geologists. The 
sediments must represent the deposits of the drainage system of 
A Jarge area, for they arc of vast extent and thickness, varied in 
character, and abounding in remains of trunks and stems, fruits 
ai^ foliage of plants. In them, therefore, if anywhere, we 
mMt teasoitably expect to find at least the traces of reed and 
nwn, but the swampB seem to have been tenanted only by 
Equisetam and ferns, and the forests by Cycads and Conifers. 

Acu^ospenns are absent throughout the NeocomUn and Gault 
of Britain; and it is only in the white Chalk that we tneot with 
any indicattona of them. 

Of the gmno^icnnotts secdon of Phanert^nts th6 records 
are very dSifitnent, . To refer here to the murlier ^eemdary 
Comferm and Cyckdem would be quite beyond Qur piovinQe, 



mnd it U only tHoK of fbe 
ancestor in oaf am of ijt^ 

intere^. These belong, ekcTndiqg CytAw^^£f%'^ 
section of the Coniferse, the Bine tamdy. *1^ k, 

the folWing contribution to our kbowIedgh^c^ tWife 3 . _ __^ 

A»dtapit Coemaus (Gault, Folkestone) j F*, 

(Wealden, Brook Point, Irfe of Wight) f Cormfi&ifrxif, 

(Wealden, Brook Point, Isle of Wkhr); cyfludraid^^^ t^ya^ 

(f.ower Greenland, Potton); P. sp.w<Jw, (bMw 

Greensand, Potton). These are described anq figured j 'tw 
report then gives a list of thirteen species of British 
Coniferic previously described. 

Passing to the Tertioiy forms the report refers to teavea ha 
the basement bed of the London Clay at Golden Common, bli^ 
tween Bishopstoke and Winchester: the blocl^ of clay in 
the leaves occur are derived, but the plants afe atll^d to (he filling 
Bay flora ; there are no 

Much work has been done in collecting at Sheppey. btit rijbefe 
arc great difficulties in the way of determining the frUlts, 

A large series of leaves of Smihce<g has been obtained fhom 
Bournemoiuh, by mcana of which the number of good species ia 
now reduced to live. 

'Phe loaves of Smiiacf^e are highly characteristic, and can be 
determined with a large degree of certainty ; but it is quite 
j imp obable that such will be the case with very many of tl^ 

1 families of Dicotyledons. 

j Fortunately fruits and even flowers arc comparatively abundant 
J at Bovu nemouth, and we consequently anticipate little difficulty 
■ in determining leaves belonging to such easily dUtinguishabie 
j fruits as Alnus^ TUia^ Acer^ Carpinus^ the Lt^nmimnec^ $nd 
. many others, but the residuum with indeterminable fruits, or 
fruits that will not float, may be very large. We are thus 
I brought to the question, whether any value b^ond that of mere 
{ landmarks, or aids to the correlation of rocks, can be attached 
: to the determinations of fossil dicotyledonou.s leaves arrived at 
j when fruits are absent. Nearly every Tertiary and even many 
Cretaceous floras are said to comprise Qistrms^ and 

Corylust to select these as typical exaro^es, Now, we very 
much doubt whether the fruits of these genera have been met: 
with in any strata older than the Upper Miocene, we might 
almost say the Pliocene \ whilst in the latter the fnitU of at least 
two of them are very far from uncommon. Fossil hazel-nuta 
are well known to abound in forest l>cds such as the one at 
Brook, in the Isle of Wight, and at Carrickfergus. It does 
appear to us that it would have been wiser and more consistent^ 
when arriving at the. e determinations to have taken the absence 
of fruits into account, when these were such os would naturally 
have been preserved. The large proportion of fossil dicotyled¬ 
onous leaves that have been referred without any hesitauon, to 
living genera, must strike every one, in comparison wUh tke 
rclatJv^y few associated fruits that have been determined otbir- 
wise than as Carpolithes—a name which is a confession of failure. 
It will thus be seen that in our opinion the fotssil Dicotyledonuof 
our own Eocene must be dealt with In a manner difierent Ireia 
that pursued by the majority of foreign writers Op kinBred 
subjects, and that a revision of much oT their work is u^atjy 
needed. 


Report on ihe Caves North tValeSf by Dr^ Af. NUkSt 
—The cxplorationa have been confined to the caverns ofF^f'inioau 
Beuno and Cae Gwyn, in the Vale of Clwyd. Among thn 
remains discovered in these two cavenH up to the commence¬ 
ment of the work this year there were over eighty jaws bd^nkfafi; 
to various animals, and more than 1300 loose teeth, 
about 400 rhinoceros, 15 mammoth, 180 hyaefio, und |Op hofir 
teeth. Other bones and fragments of oCciurred also,'In 

very great abundance. Several „ flint implements, It^djw 
flakes, scrapers, and lance-heads, were founu in os^iatiOBiwIUi 
the boats. The most important evidence, however, obtiimred.t|ii 
the previous researches was that bearing on the j^ysirisl 
to which the area must have been subjected sinceAhe ootpip 
were occupied by the animals. During the eacavatlhna, it 
clear that the bones had been greatly distnvbek hy water 
that the stalagmite floor, in Mrls more than a,foot m thhiilistei!h 
and massive stalactites bad iho been brbkeir and jbrosva iglm 
in all positions, and that riiete had been oOv^ked o^eviirardsM 
clays and sand foreign peblpi^tL 

prove that the maioih ^ 
must hav^ bejcn snbaequsutly to tbm 

■the a a i m ok ^ -ite ,' One * 





^ in new im jttix wa« to cnttcaUy 
not p^viousty exploredt 
to ftMro ofc ^ true eAuae of ^e pecAiliar 
■OQMB^ When ^ eAptonfctiom were suapended 

Cae Coyo supposed that we had 

vml^ a dr coosidumble siae, cuit after a few days' 

fouOd that what appeared to he a chamber 
Wd^!gJfhdl^WldeDln|r 0^ oavem towards a covered eutraace. 
ThO^l^tCdo of this eatrauuo greatly surprised us, as hitherto w« 
hfi4’"mwved that We were gradu^fr getting further into the 
iHhteknte hiUl The rise in the held at this point, however, 
practised ip be eottposed of a considerable thickness of glacial 
dapWsib heaped up against a limestone cUjGT. A shaft, 20 feet 
dd^, was Dpeuecx over this entrance from the field above. The 
bw wure c^efully measured by Mr. C. E. Dc R^nce, Mr. 
liaimUdore^ and the writer, during the pr:isecutioi of the work* 
Bellow the soil, for about 8 feet, a tolerably stiff boulder-clay, 
cootaht^g many ice*scratched boulders and narrow bands and 
pUchets 6f sand, wm found. Below this there were alx>ut 7 
feet of gravel and sand, .with here and there bands of red clay, 
having also many ice>scratched boulders. The next deposit met 
with was a laminated brawn clay, and under this was found the 
bone-earth, a brown, sandy clay with small pebbles and with 
angular fraj^ents of limestone, stalagmite, ami stalactites. On 
June 28, in the presence of Mr. G. H. Morton, of Liverpool, 
an4 the writer, a small but well-worked flint-flake was dug up 
from the bone-earth on the south side of the entrance. Its 
position was about 18 inches below the lowest bed of sand. 
Several teeth of hyaena and reindeer, as well as fragments of 
bone, were aUo found at the same place; and at other points in 
the shaft teeth of rhinoceros and a fra;:meni of a mimmoth’s 
tooth. One rhinoceros tooth was found at the extreme point 
eaatnined, about 6 feet beyond and directly in front of the 
entrance, ft seems dear that the contents of the cavern must 
have l^en washed out by marine action during the great s'lbmer- 
genecin mvd-Glaoial time, and that they were afterwards covered 
by marine sands and by an upper boulder-day, identical in 
chameter with that found at many points in the Vale of Clwyd 
and in other places on the North Wales coast. The bone-earth 
seems to dimmish in thickness rather rapidly outwards under the 

t Udal dep >8its, but it was found as far out as the excavations 
ave been mode. Here the bone-earth rests directly on the 
limestone floor, with no local gravel between, ns in the cavern. 
It wofuld he mteresting to know how far the cave earth extends 
under the glacisd deposits, but this could only be ascertained by 
making a deep cutting through the terrace of glacial deposits, 
which eatends for a consklerable distance in a westerly direction. 
The glacial dep.^sits here arc undoubtedly in an entirely undis- 
turb^ condition, and are full of smooth and wcll-scratched 
benitders, many of them being of considerable size. Among the 
bouldeta found are granites, gneiss, quartzites, flint, felsites, 
diorites, volcanic ash, Silurian rocks, and limestone. Silurian 
rocks are most abundant. It is clear that we have here rocks 
fVom northern sources, along with those from the Welsh hills, 
and the manner in which the limestone at the entrance to the 
Caymm in the shaft is smoothed from the north would indicate 
that to be the main direction of the flow. The marine sands 
and gravels which rest immediately on the bone-earth are pro¬ 
bably of tlreagw of the Moel Tryfaen and other high-level sands, 
and the overling clay with large boulders and Intercalated sands 
mty ht oonsidered of the Age of the so-called upper boulder-clay 
of area* The latter must evidently have been deposited by 
ooatt 4 de Whether the caverns were occupied in pre- or only 
mlcter-‘Glacial times it is difficult to decide, out it is certain that 
th^y wore frequented by Pleistocene animals and by man before 
thh OharacterUtic glaciad deposits of this area were accumulated. 
IC^g^velfoiind in the caverns, unfleriying the bone earth, 
oeCn WAahed in by streams at an earlier period, pro- 
bal% beftwe the excavation of the rocky floor of the valley to iu 
prehm d^pib* Kroon the Glacial period up to the present time 
Jhu taken j^aoe only in the glacial deposits, which 
nnm Ididws ifiited vau^^ up to a level considerably above the 


nuW kiveifiited vahey up to a level consiaerawy aoove tne 
ciitleljReea The characteristic red boulder-clay 

btonks Irom northem sources is found in this area to 
a luMt’ of dbdttt 560 and sands and gravels in the menm- 
ts|«jflo thh s6hth*eeiit to an elevation of about 1400 foht The 

the oavefiu were occupied by 
sean anterior to thejgrw aub- 
^^'di^^4eve('inarUie saadsi';iuidribeiwjbi^' 


a level coneiderabiy above the 


it mav even be h^itimately assumed that the ossiferous remuns 
and tne fUut Implements are of an earlier date than any glacial 
deposits found in this area, 

Report an the Fmil PhylUpoda of the Pafao^&U Roeks^ 
by Prof. T* R., foMos. —This report tabulates 37 species with 
their geologlcai range, critical remarks being given on most 
species. There are 38 speems of Ceratiaearis from beds ranging 
from the Carboniferous iintestone to the Lower Wenlock ; three 
d>ubtful forms ore recorded from the Upper Llandovery and 
Tremadoc. The other forms referred to are EmnuU ans (four 
species), Physocarh vesicA^ and Xipkocaris emi^ all from the 
Ludlow beds. 

Repo‘ t OH the Vo "canic Phenom of Vesuvius and its 
hourhood^ hy Dr. //, J. f ohm^oH-Lnvts.~^X\i^ report gave a ae- 
seription of the volcanic activity of Vesuvius during the JPMt 
year, illustrated by phot ^graphs. The fourth sheet of the Geo¬ 
logical Map of Monle So nma and Vesuvius (scale 1: rQ,ono) 
has been completed, and was exhibited at the meeting ; this 
distinguishes in great detail the lava flows of various dates. The 
present year has been remarkable for the chances it aff irds for 
studying the subterranean structure of the Campi Phlegrei and 
the volcanic region around Naples. The great main drain 
which is to c mvey the sewage of Naples to the Gulf of Gaeta 
will traverse the region west of Naples on a line ruuning nearly 
east and west. Five borings have been made to test the ground 
lobe cut thmi^h, in which observations on the water-level, 
temperature, and presence of volcanic gases were made. A deep 
well is in progress at Lago Fusaro. Five other borings on or 
near the renowned Starr a or fore-shore of Fuz/uoli, on the new 
works of Sir W. Armstrong, Mitchell, and Co., are interesting 
as being within a few hundred yards of the celebrated so-called 
Temple of Serapis. Two are on the shore, and three at varying 
distances out to sea ; they fully confii m the nniaions Lrencrally held 
as to the oscillation* of the ground here. The new Cumana Rail¬ 
way from Naples to Uaia and Fusaro traverse; the rocky escarp¬ 
ment just west of Naples, This has hitherto been supp ^sed to be 
conposedof a moderately uniform mass of pelaijonatised basic 
marine tuff; but under the middle of the Corso Vitt. Emonuele 
and the Via Tasso the edge of a trachyte flow was traversed for 
over 70 metres. Much interesting information is expected from 
this railway, which will require a number of cuttings and tunnels, 
and will have to traverse the hot hill behind Baia. A deep well, 
in progress .at Poniicelli on the outskirts of Naples, towards 
Vesuvius, has already been carried to a depth of over lOO 
metres; in the lower half of this a series of leucitic 1 iva-streams 
was traversed, showing the great distances to which the old 
flows from Monte Somma reached, and also that cither great 
depression of Und has taken place, or that Monte Somma once 
formed a volcanic island. The woric in hand, in addition to 
watching the progress of the works mentioned above, and 
mapping the old fava-streams, includes a careful stuly of the 
ejected blocks of Monte Somma, both chemical and micro¬ 
scopical, and a comparison of these rocks with those of the 
aneWt volcanic regions of the Fassathal in the Tyrol, which 
they greatly resemble. 

Thirteenth Report on the Erratic Bloch of England and Waits^ 
by Rev, Dr. Crasskey .—This describes boulders near Settle and 
Kendal, to which the atlention of the Com nittee has been called 
by Prof. T. McKenny Hughes, which are perched on pedestals 
of limestone .striated in the direction of the main ice-flow. The 
boulders have preserved the rock immediately beneath from 
dc!tiudation, Mr. Plant gives much information upon the 
boulders in the valley of the Soar near Leicester recently well 
exposed in deep excavations. ThouiamU of blocks here occur 
in the boulder-ciay; about one half are from Chamwood Forest, 
the remainder from the Permian sandstone; and Carboniferous 
rocks of the Ashby coal-field, with blocks of mountain limestone 
brought fifteen or eighteen miles from the north-west; the rest are 
from the east side of the Pennine Chain, forty to fifty miles 
dkeant to tho northeast. Details of various other excavations In 
and around Leicester were given, from which it is inferred that 
the Charnwood district was the centre of lo al ice-aciion. Dr. 
Crosskey and Mr. F. W, Martin describe a ^roup of boulders 
between Shifnal and Tang, the stones consisring of rocks from 
the Lake district with Crififcl granites which have evidently 
travelled togetheir to their present position. 

Report ok the e/ .W Coasls of Engla nd and Walts, 

by C, Si iU^ Rtjfkte and W. The laforraitSon hens 
referred in part to the East Anglian coast, for wWth 




vkucas received. The rate and mode ^ 

m tht cheik cti^ et the north-west part of the Isle of 
T^ikbet is described by Mr. R. B. Gniniham ; in places as much 
,a« leet In width of did' has been lost tn hve years, but the 
average loss is not so much. 

Ci^. T. Griffiths and Mr. H. W. Williams contribute a 
report on the north-west coast of Pembrokeshire! where the 
altetationa are in places important, and in all are historically 
interesting. 

A report by Mr.*K. McAlpine, on Pembrokeshire, illurirated 
by numerous photographs, was also laid before the meeting. 

Tivelfth Report of the Com wit tee on the Circulation 
of Underpvund Waters^ hy C E, De Rmue .—During the 
thirteen years the investigation liad been going on much valuably 
information had been obtained ; the complete dependence of the 
supply of underground water on the annual rainfall and the cha¬ 
racter and porosity of the strata on which the rain fell, had been 
completely established, varying from one inch to twelve inches of 
rainfall annually absorbed on each square mile ; one inch of rain 
giving 40,000 gallons per day for each square mile of surface 
exposed. The great value of underground supplies had been 
shown during severe droughts, the dry-weather flow of the 
streams and rivers being wholly dependent on underground sup¬ 
plies issuing as deep-seated springs. Large quantities of water 
could be obtained by deep wells in suitable situations, as was well 
shown by the Birmingham Corporation supply,—tlie Aston well 
yielding 3 million gallons a day, the Witton well 24 million 
gallons. King’s Vale n quarter of n million gallons, Perry well 2 
million gallons, Selby Oak w ell i| million gallons, giving a total 
supply Irom wells of 9 million gallons a day, the remaining sup¬ 
plybeing from streams yielding 7J million gallons a day; giving 
a total supply of 164 million gallons, of which only 12 are 
required at present, l.arge supplies of pure artesian well waters 
are obtainccl and used at Noltin|rham, Liverpool, and Birken¬ 
head, Tbe supplies to other cities were investigated, and the 
receqt ''uccessfiu borings at Stafl'ord commented on. 

Report of the Committee^ consisting of Mr, John Cordeaux 
(Secretary)t Prof, A. Newton, Mr. T, A. Harvie-BrerwHi Mr, 
William Ea^^k Clarke^ Mr. R. M, Barrington, and Mr. A, G, 
More, re-app(dnted at Aberdeen for the Purpose of Obtaining 
(mth the consent of the Master and Brethren of the Trinity 
Htmse and the Commissioners of Northern and Irish l.tghts) 
Observations on the Migratum of Bitds at Lighthouses and 
Light-vessels, and of reporfing on the ^vimr.—The Cieneral Re¬ 
port of the Committee, of which this is an abstract, is comprised 
In a pamphlet of 173 pages, ^ and includes observations taken at 
lightnouaes and light-vessels, as well as at several land stations, 
on the coasts of Great Britain and Ireland and the outlying 
islands. The best thanks of the Committee arc due to their 
numerous observers for their assistance. Much good work has 
been rendered by those amongst them who have taken the 
trouble to forward a leg and win*; of such specimens as have 
been killed against the lantefms, and which they have themselves 
not been able to identify. This has already fed to the deter¬ 
mination of several rare birds, which otherwise would have 
escaped notice. It is evident tliat, unless the birds can be cor¬ 
rect^ named, the value of this inquiry is materially diminished, 
and ornithologists may justly refuse to accept the accuracy of 
the statements. It is intended, in order to facilitate the sending 
of wings, to supply the light keepers with large linen-lined en¬ 
velopes, ready stamped, and inclosing labels for dates and other 

S orticulars. The best thanks of the Committee are also ten- 
ered to Mr. H. Gatke for the increased interest he has given 
to their Report by forwarding a daily record of the migration of 
birds as observed at Heligoland between January i and Decem- 
l)er 31, with the concurrent meteorological conditions under 
whiem the various phenomena occurred. Altogether 187 stations 
were supplied with printed schedules for registering the observa- 
tions, and returns nave been sent in from J25, About 267 
separate schedules have I teen sent in to your reporters. The 
rnneral results, as far as the special o^gect of the inquiry, have 
been vei^ satisfactory, and much information has ^so been ac¬ 
cumulated respecting tbe breeding habits of sea-fowl on the 
outiying island^ and skerries on the Scotch and Irish coasts, and 
altogether a j^eat mass of facts and valuable dnu obtained 
which cannot mil to be of value to future inquirers. A sjpecial 

' "Rapota on che Migration of^Bird* in thr Sjinnff and Autumn of 
(McFulantt and Brikln*, Sh James s square, Edufoutglu) 


ea»t Wind, k fte 

obMrved at Spurn m ^ 

and FentUnd Skerries. At Ffokkwmigfh 
were accompanied by nisle redsWots tn kiM 
apples swarming for two cW thiee da]^ 
this period was not exdurive|y confluM k two 
Mr. Agnew, writing from the Isle of May^ at the entrtmO 'W 
the Firth of Forth, says, under date of May Ah 
ordinary rush of migrants to-day f have never seen anytJringBke 
it in spring. To attempt to mve numbers is simply 1 

will just give you the names in succession i fteMforea, redwing, 
ring-ouzels, blackbirds, lapwings, dotterels, ri>ck-pigeons, 
meadow pipits, redstarts, whinchats, tree-sparroWs, yellow WOjg* 
tails, ortolan (obtained), rpbins, ebiff-onafife, ^ wtfod-waT^er, 
blackcap warbler, marsh-tit, whitelhroats, and pi^ flycatCw^” 
And on the 4th : ** Stil increasing in numbers, but wind sbQkd 
this morning to E. for S.E.’’ A noteworthy incident Obo of 
the vernal migration was the great runh of wheatcars obalbVed at 
the Bahama Bank vessel off the Isle of Man, and at XAugneiiB oh 
the night of April 13, wlien many perished add were captured. 
On the same night, wheatears were Killed at the Coningl^ and 
Rathlin Island Lighthouses on the Iri«)h coast. On the tsch 
and 13th the rush was very heavy at stations on the west coast 
of Scotland. No corresponding movement was observed on the 
east coast of Great Britain on the same night; but at Habois 
L.H., Guernsey, on May 10, at night at the north light, and on 
the Lincolnshire coast and Farn Islands on the lOth (md Ilth. 
These entries are sufficient to .show the immense area covered 
by the migration of this species at or about the same period. 
On the cast coast of Erigland the first wheatears were omrved 
at the Fam Islands on February 22. The autumnal migration 
is first indicated at Heligoland on July 6, and was conthitied 
with slight intermissions up to the end of the year. A slibilar 
movement affected the whole of the east coast of Great Britain 
during the same period, but was apparently less constant and 
persistent than at Heligoland. It has been remarked In previous 
Kejjorts that the migration of a species extends over many weeks, 
and in some cases is extended for months. Yet it is obecrvable 
that, at least on the east coast of England, year by year, the 
bulk or main body of the birds come in two enormoua and 
almost continuous rushes during the second and third weeks in 
October and the corresponding weeks in November. Ill the 
autumn of 1885 it is again observable that the chief general 
movements which usually characterise the southward autumnal 
passage were two in number, and affected the stations over the 
whole coast-line both east and west of Great Britain, The first 
of these commenced about October ii, and was continued to 
the 20th. The second from November 8 to la. It is woi^ 
of notice that these two chief movements of the autumn were 
ushered in by, and concurrent with, anti-cyclonic conditions, 
preceded by, and ceasing with, cyclonic depressionii, affecting, 
more or less, the whole of the British Isles. From this it appeal 
not unlikely that birds await the approach of favourable meteertro- 
logical conditions, of which, perhaps, their more acute sensesgivb 
them timely warning, to mi^te in mass. Whatever may be the 
cause which impels these enormous rushes, often continuous for 
days, it is one which operates over an immense area at one and 
the same time. The October rush reached its maximum Oft the 
16th, at which date almost all the stations report extrOOrdlmuy 
numbers of various species on the wing. As one out iof mUtty» 
we quote from the journal of Mr. J*^*^*^* t>riftclpal Of 

the Bell Rock Lighthouse :—** Birds began to arrive at '7.30 
p.m., striking Ikhtly and flying off again ; nutebm srent 
on increasing till midnight, when it seemed that a vast fioidk 
had arrived, as they now swarmed in the rays of light* Ottdi 
striking hard, fell dead on balcony or rebounded into 
At 3 a.m. another flock seemed to have arrived, as thenuiftlqto 
now increased in density ; at the same time all kinds ofownud 
on to the lantern windows, trying to force their way to llhte 
light. The nobe they made shrieking and battering; 
windows baffles description. Ibe birds were now apthurtf^]^ ift 
thousands; nothing ever seen here like it hy dt konFil^ 
Wherever there was a l^ht visible in the building tbejf. trifjd 
to force their way to it. The bedroom windows bSug 
usual for air all night, they got in and put theUti^s onl/ ;/AU 
birds went dffat 6a.m„\gtftBg W.S.W, Itodwi^ 
in number, starilhgs blackbirds, and 

The rush ill Noydiftber chiefly twk ^ate in ' ^ 

Bdl Rock the it of 




ott ft titUc mUer 

uie vt^ Waav® Htwg from ^.Wi 
i^utotoi we neve come to almost 
fdlttvlo^ tl^e Unw of regular and 

Aiwtotiies' tiidkerb migratory nobU are focused 
lUibamft. Three ^tleftt linca on the east coast of 
gei)|hp!id ft^ hiyaidabty ah^ vk (O by the entrance of the 
Flilh ^ Fortht ftod w fhr north as mU RoeV^ both coming in 
antt^ 4 ^ kftylhg In s^ng; (a) by the Feotlaod Firth and 
likewise In spring and autumn ; and (3) by 
thy groups at Orkn^ ana Shetland, which perhaps may 

be foedeed tipon as part of No. 2. On the other hand, three 
eirefts of coast-line^ including many favourably Itghteci 
stsliOliiSi almost invariably, save in occasionally protracted 
easterly Winds, and even then but rarely, send in no returns, or 
schedules of the very scantiest description. 1 hese areas are 
Hbrwiokshirc, the whole of the east coast south of the Moray 
Fl^b« bod CaUHneSs and East Sutherland. Each and all of 
these areas poss^ high and precipitous coast-lines, if we except j 
the minor estuaries of the Kivers Tay and Dec, and a small por- ' 
tion of the lower coast-line of Sutherland, which face towards I 
the east On the east coast of England these highways are less 
deafly demonstrated. The Farn Islandit, Flamborough Head, 
and the Spurn are well established points of arrival and de¬ 
parture ; but south of the Huml>er as far as the South Foreland 
the stream ape^ars continuous along the whole coast-Hne, and to 
no single locality can any certain and definite route be assigned. 

It cannot be said Chat the southerly flow of autumn migrants is 
equally distributed along the entire west coast of England. On 
the contrary, the schedules afford unmistakable evidence that 
the great majority of these migrants, so far as the English and 
WeEh Coast'S arc concerned, are observed at stations south of 
Anglesey, but while the north-west section of the coast is thus 
less &voured than the rest, such is not the case with the Tsle of 
Man^ which comes in for an importatd share of the west coast 
migratory movement. The fact has already been alluded to 
that large masses of immigrants from Southern Europe pass 
through the Pentland Firth, and, along with migrants from 
Faroe, Iceland, and Greenland, j>asji down the west coast of 
Scotland, whence many cross to Ireland, and it seems most 
probable that the remainder leave Scotland at some point on 
the Wigtown coast, anti pass by way of the Isle of Man to the 
west coast of Wales, ancf thus avoid the English shore of the 
Irish Sea. The schedules sent in from the coasts of Flint, 
Cheshire, Lancashire, and Cumberland show that in 1884-85 
comparatively few migrants were observed, and that the great 
general movement did not affect them in any general degree. 
These remarks do not apply to migrants amongst the waders and 
dqcks and geese, which, as a rule, closely follow coast-Huc!;, 
and iWbich are abundantly represented on the Solway and coasts 
of Cumberland and Lancashire, There is a much-used bird 
route aipng the north coast of the British Channel, and thence, 
from, th« Pembroke coast, across to Wexford, pas5.ing the 
Ttul^ar Kock, the best Irish station. The fact of a tiouble 
migriuion or passage of birds, identical in species, accoss the 
North $ea in the spring and autumn both towards the E. and 
and to the W. and N.W., is again very clearly shown in 
the present report. This phenomenon of a cross migration to 
ai^ from the Continent, proceeding at one and the same time, 
it tjMtady recorded on the whole of the east coast of England, 
but, w sp^ally observable at those light-vessels which are 
strobed In the south-east district; at the bume time, it is in¬ 
variably persjbrtent, and regular year by year. Our most inter- 
eadng stations are those on small islands or rocks, or light- 
vtn^ at a cojuiderablc distance from shore, and the regular 
occurrence of so many land birds, apparently of weak power of 
^Sightiiaround these lanterns, is a matter of surprise to those 
unadquiUnted with the facts of migration. No clear indication 
of migration of the redbreast has yet been shown on the 
Iim coast; the records of its occurrences are few and scattered. 
Tlw hhu 4 e tedwtart was recorded at several stations in the 
southern half of Ireland; speeimens were forwarded from Mine 
SkelUgs, and Rockabili. It is apparently a regular 
V^^vHtapttxi ,th« SketUgs and Tearaght, generally app«ftr- 
Ju, Octohar «a 4 November. The occiurenoea sp far 
raSmed hy^the Comtnittee of the black redstart on the east 
cuMl inf Oieftl Mtftitb in the autumn^ range between October 
j, ,, ln the airing of the present year,; | 4 r. C* 
2P, an extraoidinftry ^ht 

^ dtt the No«Wh coast, wfhicih he oberv^ 


from 10.30 a,in, to $ p.m. He nays $— ** I observed them flying 
hist ahofw the s 4 mdohUh, going due south, and as far as the 
eye could see both before and behind there wu nothing but 
rooks. There could never for one moment in the day bi less 
than a thousand in sight at one time; they kept in a thin 
waveriim line. The coast line here runs due north and south.*^ 
Mr. T. H. Gurney reports;—*' I saw the rooks and grey cTows 
on the same day in much smaller numbers as were seen at 
Somerton, which is fifteen miles further south, I again saw 
them on the 21st, 22nd, 25th, 26th, and 29th, but none after 
thU date; with us, however, grey crows preponderated ; the 
direction was to S.E. An enormous migration of these and 
many others is recorded from Heligoland, aEo from Hanover 
between March 19 and 25." In conclusion your Committee 
wish to thank H. R. H. the Master and the Elder Brethren of 
the Trinity House, the Commissioners of Northern Lights, and 
the Commissioners of Irish Lights for their ready co-oj^eration 
and assistance, through their intelligent officers and men, in this 
inquiry. The Committee respectfully requeiit their re-appoint¬ 
ment. 

Report of the Committee^ eonshting of Prof del and^ Prof 
McKendrUk^ Prof. Swartz Pnf. P^^f‘ Bower^ Dr. 

Chghorn^ and Prof. McIntosh {Secreta^y)^ for the Purpose of 
eontinuinf^ the Researches on Food-Fishes aftd Invertebrates at 
the St. Andrews Marine Labjratory .—The Committee beg to 
rcixirt that the sum of 75/., placed at their disposal, has for the 
most part been expended in the purchase of instruments and 
books permanently useful in the T.aboratory, only a limited pro¬ 
portion having been disbursed for skilled assistance. Since the 
meeting of the Association at Aberdeen last year several struc¬ 
tural improvements in the wouden hospital, now converted into 
the Laboratory, have been completed, and others are being 
carried out by the Ki-'hery Board for Scotland. These changes 
will render the temporary building much more suitable for work. 
A small yawl of about 2l feel in length has also been added to 
the apparatus by the Fishery Board. The desiderata now arc 
an increase in the number of good microscopes atid other ex¬ 
pensive instruments, and nn addition to the nucleus of books 
which workers require always at hand. In this respect the 
Laboratory has been much indebted to the Earl of Dalhousie, 
who forwarded a complete set of Fishery Blue-Books, and to 
the Trustees of the British Museum, who sent such of their 
publications as bore on marine zoology. Collections of papers 
have also been forwarded by many observers, amongst whom 
Prof, Flower, the late Dr. Gwyn Jeffreys, and Prof. Alexander 
Agassiz are conspiaious. Most of the Continental and American 
worker-i in marine zoology and cognate subjects, as well as those 
of our own country, arc indeed represented. The first work of 
the year was the examination of a fine male tunny, 9 feet in 
length, caught in a beam-trawl net near the mouth of the Forth, 
and the skeleton of which is now being prepared for the Uni¬ 
versity Museum. Various interesting anatomical features came 
under notice, and its perfect condition enabled a more correct 
figure of Us external appearance to be {vide Ann. 

April and May 1886, and *' Fourth Report of the Fishenr 
Board for Scotland,” prate 8). The examination of various food- 
and other fishes in their a<lult and young conditions was sys¬ 
tematically carried out, and notes on the following species will 
be found in the Annals of Natural History^ and the " Report of 
the Fishery Board” :—Weever (greater and leaser), snanny, 
sand-eel, halibut, salmon, common trout, herring, sprat, conger, 
ballan-wrasse, shagreen-ray, piked dog-fisli, and porbei^Ie- 
shark. S]>ecial attention was also given to the “ Mode of Csq)- 
ture of Food-Fishes by Liners,” Injuries to Baited Hooks and 
to Fishes on the Lines,” Shrimp-l'rawling in the Thames,” 
** Sprat-Fishrng,” and to the “ Eggs and Young of Food- and 
other Fishes,” Diseases of Fishes,” the ** Effect of Storms on 
the Marine Fauna,” and ‘"Remarks on Invertebrates, including 
Forms used as Bait” {vide “ Fourth Report of iheFLhery Board 
for Scotland,” i886). The active work in connection with the 
development of fishes for the season may be dated from the 
middle of January, when one of the local trawlers captured a 
large mass of the ova of one of the food-fishes, vU. the 
catfi^. The embryos in these eggs (which are the «ise 
of the salmon's) were well advanced, so that, with the 
exception of a few unimpregnated ova observed during the 
trawling experiments of i8f4, the earlier stages have yet to be 
examined. The large sue of the embryos of the catfish pet* 
mitted a satisfithti^iy edmparisem to be Insrituted between them 
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and wiit ht communicated to one of the Societies dartej 
wiW winter. The first pelagic ova* vie. those of the hdddock, 
idlWfe their nnpearance daring the very cold weather in the be* 
ghminjl; of February, and the etcaminatioti of these, together 
with of the cod and common flounder-^olh of which were 
ttnusmty late—enabled Mr. E. E. Prince and the Secretary to 
eUttend considerably the observations of last year. Moreover, 
for the first time, the ova of the lin:; {Mohm vulgar is) were 
examined, and fhq development followed to a fairly advanced 
stage. These were procured by a I tng-Iinc fisherman of Cellar- 
•dyae (who with others was supplied with suitable earthenware 
jars ^ and encouraged In? a visit to the Lalioratory), fertilised 
about loo miles off the Idanvl of May, and safely brought, after 
a considerab’e land journey, to St. Andrews. The fertilised 
ova of the plaice and lemon-dab were similarly brought byCapt. 
Bum, late of the Hussars, from the Moray Frith; for the I Jibora> | 
tory had then no boat suited for procuring a supply nearer home. i 
No fish, however, has been more useful to the workers this 
season than the gurnard [Tri^/n ^■untat'dus)^ the spawning period 
of which seems to have been somewhat later than usual. The 
first ova were procured ab >ut the middle of May, and the em¬ 
bryos of the last hatching (middle of August) still swarm in the 
vessels. Further observations were also made on the ova and 
young of the lu npsucker, Montagu’s sucker, shanny, stickle¬ 
back, sand-eel, Coitus^ &c. Amongst others the ripe ovum of 
Ammod)ftes tabhnus has been examined. It is colourless, trans¬ 
lucent, and has a beautifully reticulated capsule. Mr, Prince is 
’Of opinion that, as suggested in the “ Report of H.M, Trawling 
Commission/' h most nearly resembles a pelagic egg. More¬ 
over, the information neces-ary for filling up the gaps between 
the very early stages of the young food-fishes near the surface 
and Iheir appearance off the shore as shoals of young fomns more 
■or less eoHily re cognisable specifically has been considerably in¬ 
creased. Much of this knowledge has been obtained by the aid 
of a huge low-net of coarse gauze —upwards of twenty feel in 
length—attached to a triangle of wood, ten feet each way, t»unk 
by a heavy weight and kept steadily at the required depth in 
fathoms by a. galvanised iron float, such as is used for the ends 
•of herring-neU. Since the completion of the net, however, the 
services of the Fishery Board tender Gitrland have only once 
been available, and the yawl has been at our disposal 
only a few weeks. In thew brief opportunities, however, 
<be young of various fishes have been obtained at stages 
hitherto unknown, and some rare invertebrates and a new 
Medusa have been captured. Enough, in short, has been seen 
to indicate the value of this apparatus, and of certain modi- 
^chtions of the ordinary !>eam trawl for work on the bottom. 
The hatching and rearing of the embryos of the common food- 
'fishes have been attended with much greater success than last 
year or the previous one, and a large series of microscopic pre¬ 
parations (chiefly sections with the Caldwell and rocking micro¬ 
tomes) hat been made by Mr. E. E. Prince, embracing the 
entire development of the -Cood-fishes from the early ovum to a 
Jate larval stage. The study of these ptiparations is now being 
proceeded with; but in traversing a field so extensive as the 
embryology of the-e important Tcleosteans a great expenditure 
•of time imd labour Is recjuired. It is hoped, however, that the 
•results will be completed during the winter {vUe for other obser¬ 
vations Annals of Natural Hisiar)» for April, May, June, 
and August i886; Natuke, June iSifi, &c.). .Since the bc- 
nnning of June, Dr, ScharfT has been occupied with the inves- 
ug^tlon of the intrn-ovarian egg of a number of Teleostean 
fishes. Among the ovaries examined were those of THgla 
gumardnSf GiHus virens and G, luscus^ Gadm merlan$us, 
Aftsrrhichas luf^us^ Con^r vulgans^ Blennius phslis^ Laphius 
and S^mo salar The researches were mtde on 
fresh ovaries and on spirit specimeos. Most of those reserved 
for section'Cutting were previously treated either with picro- 
snlphuric or weak chromic acid. Special attention was paid to 
the structural changes in the growing nucleus. The otlgin of 
the follicular layer surrounding the egg, as well as the origin 
and development of the yolk, will be dealt with In a paper to 
be shortly. Considerable advancement has b^n made 

^ hi'the study of the development of the Common mwwrt by Mr. 
John Wtlson. Some of the very early lame are described do 
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«*“*^*i‘*U the, ova* and simply tied over wUh cheese^ 


tfa« of Iwfc 3^,4081011^ 

' ' days in 'for, 


; days in ssesMv, 

' Mnrinnal growth combhdd' ihc 
the end iof this period the lesgest othl^yds hnd 
*138 mm. in length,. Th^y m transpsn^Ut imd hjboom 
circular* the dorsal (UngcO Hite being 
powerful veliim could be wholly withors#n tw 

The alimentary system^ WM conspicuot^ty disve}c|>«d« liii Jhe 
begi mipg of June great numbers of young fouseelf wese; 
swimming acuvely on the very surface of the sea close to 
I and measurh^ *134 mm. They diffored from ^ imost hdygiii|fiSd 
I of those artificially reared only in thelt beinf more Tohust^Jli^e 
stage reached being the same In both. At v^bus periodU( fame' 
what later in the season many older, though still mlcroset^C, 
mussels were captured with the tow^net in St. Andrews 
from the shore seaward for 4 miles. Besides the cfxffid 
of their development, Mr- Wilson ha<! also been engnged wlro 
the histology of the mussel (especially tba^ of the j^nerfllVe 
organs) at various stages, up to the adult condition. The Com* 
miitee beg to recommend a renewal of the grant (lOo/,) for the 
ensuing year. 

kepifri of the Commitiet^ consisting of Prof McK^ndsskky 
Prof, Struthers, Prof Youngs Prof Mrlniosk^ Pmf Alltyne 
Nicholson^ Prof, Cossar Etmrt^ ana Mr, John Murray 
iary)^ appointed for the Purpose of Promoting the Esisfhliekm0U 
of a Marine Biological Station at Granton^ Scotland, Com¬ 
mittee report that the sum of 75/., placed at their difipoSal, has 
been used to aid in defraying the expenses of carding on the 
work of the Scottish Marine Station at Granton. Two reports 
on the work of the institution during the past year are given 
below ; they have been sent in to the Secretary by Mr. J. T. 
Cunningham, the Superintendent, who has chai^ of the soa- 
logical investigations; and Dr, Hugh Robert Mill, who is 
responsible for the physical work 

Idle biological work of the Station falh into three prin¬ 
cipal divisions: (1) Embryology and morphology; (a) ranS' 
ology; (3) the accommodation of students and investiga¬ 
tors. (i) Efforts to elucidate some facts bearing on Ute 
reproduction and development of Myxine formed the prin¬ 
cipal part of the work under thU head during the autumn and 
wmter. In the summer the aquarium had been arranged, and a 
large tank was specially devoted to the purpose of keeping 
specimens of the animal in confinement. After carcfol aUentinn 
to the matter, it was found that the creatures refuaed entirel^y to 
feed while in captivity j they lived several months, but no n^gaa 
of reproductive activity appeared, with one exception nOtnd 
below. It was then determined to continue the examination of 
large numbers of specimens every month in the year ih order to 
find if the ova were she<l at any limited season. As alnuast 06 * 
thing accurate was known on the whole subject, the first problem 
was to obtain ripe males and females. In November the 
in its immature condition was recognised, and it was subse¬ 
quently found that with few exceptions all very immature 
mens were hermaphrodite, containing immature tefticodar umttf 
at the posterior end of the generative organ, Mitrose^lc 
examination of the largest ova obtained showed that the w®- 
known polar threads belonged to the vitelline mlitmbraiie, imd 
were developed in tubular depressions of the folticutar 
thelium. In 0 ecemrl>er, January, February, and Matth^ fonosM 
were obtained Which had jvwt dischatged their ov 4 , the coRa|Mbd 
capsules, still quite large, being present in the ovaiy; 
end of January two females were obtained in which the potfcr 
threads were so far developed as to form paojecdows at 
the ends of the inclosing follicle. One fq>ocimen witH^^ 40 (fS 
in this condition was ti^en fW>m the aquarium. No: per^ 
fectly ripe ova were ever obtained, In P^rimty 
spermatozoa were disovered in hermaphrodite spemtiwiWMii 
but the total quantity of milt present Was quHe ittiMl* 
ficant. 'rhe greater number of the specimeni exOiblMd W«e 
obtained from fishermen^s lines baited for hoddbek ; sense SNWli 
taken by baited traps, lo MOrdh dredging wSs Pf 

St. Abb’s Head, wHh a viuw to obtain depob^ 4 ^ 

of Myxtqe, but none were found. It has thus beeh shown 
Myxine deposits Its eggs in the months of |>eoSmbW‘tb ll^^ 
and that the fonudes ins taken on foe hdik ^ 

the eggs have beeh idfod, M id method hk* 
of obtaining aduhf in^ the tiw cobditdohi wf hIrtdSwfoW w 
f^lUed 
scribed 
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Saiftcf* At ifie 

ym l|t0 Jraeiit! :t]^; eKwination of the 

of whkii CQotd be obceioed was com- 
^ 10^ the cod, haddocks whiting, and 

i' ba^rbm in the {previous spring* and those of 

i toMber df additioniil specdea have now b^n Agured and 

S at successive stages of derelo^ent. The results of 
are n&m being published in full by the Royal Societv 
„ jciibutghf nnd will appear as a memoir In the Society's 
{a) The umnoiogica] investigations have been 
t^S^ed cfU mi time ptermitted since the opening of the Station, 
and ^hce June last* been receiving particular attention. 
A on the Chflslopmat in the preparation of which Mr. 

Cki X Kamage h givmg his assistance* will appear in the 
C 0 iMl 9 ^ Sutumn f a Report on the Sponges is being prepared by 
Hr. Jk Arthur Thomson * and miscellaneous notes on other 
wilt be incorporated with these special Reports. (3) 
TW^fbrlowing is a list of those who have carried on studies at 
the Station *— 


Nane 

began 

1 

Uft 

Subjectii 

iSS?, Dr. Kiho. Edinburgh 
. And, D* Sloaji, EcUiibursli 
A, H.W.Macd tiald.K m. | 
^Wgb. ..; 

0. L. OotlaAd, Edinbunj^h 

iSSA 0. A. RwaiAge, Edinburgh , 
M, M. Kftv, Edinburgh ... 
MIh Macomiflh, Loudon ...^ ' 
J. Arthur Thomson, Edm-' 
burgh. .. 

Aug. 

Aug, 8 

Oct, 5 
Oct, 6 

Ju 6 3 
July 24 
Aug. a 

Aus 9 

Sept, ad 
April 1886 

Nov. 1885 
Nov. 18B5 

i 

i 

Teleostean ova 
Cod ententes 

General 
Crustacea 
Chttlopodo, &c. 
General 
Mollusca 

Sponges, &c. 


The yacht is kept up in the same condition as at the opening of 
the Station, and the number of men is unaltered. Tne ark at 
Millport is again in use this summer, and is in the charge of Mr. 
DaVid Robertson. Mr. Ciuinic^liam worked there for one 
week in June* having found at Mfllport a particularly favourable 
opportunity for the study of Teleostean ova. Many other 
noturallstfi have taken part in the dredgings in the 

Clyde district during the present summer. The services of Alex. 
Turbyne, the keeper of the Station, in making excursions in 
trawler? to procure Ash ova, have been most valuable. All 
those interested In the Station are greatly indebted to Mr. 
Robert Irvine, of Roystou, for the friendly assistance which he 
ha? always been ready to afford on every occasion. Pre>crvetl 
specimen? of marine animals and plants are still sent out to 
applicants, and some attention is being paid to the question of 
oyster-cultivation in the Firth of Forth. 

J, T. CUNNINOHAM, B.A., F.R.S.E, 

Fhyincal marine research has, from the commencement, formed 
one!'of the di^^nctive features of the Scottish Marine Station. 
0 uri«g last year work has been carried on in this direction by Dr. 
li. it Hill and Mr. J. T. Morrison ; other gentlemen have occa- 
shmally made use of the facilities of the Station. Regular 
miS^rolggical o^rvations are continued twice daily, and in- 
-the temperature at surface and bottom of the water. An 
eiabois^te ?et ^ ea^veriments with Mr. John Aitken*s new forms 
of (hesmometer-acreen were completed last year by Mr. H. N. 

who has discussed the results m connection with 
thoaA ,^ain^d him with the same apparatus on Ben 
wkh various anemometers are still in 
pFCgriasa. Atmo?pheric dust is being collected on several 
iSlaSds in the Firth of Forth, by mean? of large funnels 
oarboys, which ore periodically emptied and the con¬ 
tents to Hr. Matray for examination. Monthly 

the Forth for the observation of tern- 

and sallnUy have taken place regularly from river 
~ j|iew| reaults have been communicated to the 

1 ofEalnbttrgh &am time to time, and a complete 

t hf asMty i? ikttarly ready for pabiication* It shows 
_ Jie JsrfftMgttftdps Mween salinity and oonAgumion, 
1 S^gge^ed new deAnition? of the wbrds esimpy, 
ISpedial been devoted to the rmlon of 

to tide in the estmi^ >ci the Forth, 
of rile miemiiAc; rtaff of fho ^tatioi^ 
biken % dhgempf dk 

]%th and in the h(Qkcebt;:|^wts 

h Mr. dMas has madf vegdiarM 

} Apkri M at hitarvals df t#o months* TempMtar^ 


^d slinky obeervatioils are made in all parts of the estuary aditt 
Artb bom Dnmbtrion to the North Channel, and in aii M 
connected lochs. These trips have yielded results of great 
interest and novelty. They are communicated in several papers 
to various Sections of the, present meeting. The teinperatare of 
two deep fresh-water takes—^Loch Lomond and Loch Katrine-^ 
has* been observed at all depths once a month since November 
1SS5, continuation of Mr. J. Y. Buchanan*? work. Daily 
temperature observations have been established on a number of 
rivers and st several points on some. Ihe Station has charm 
of observations on the Thurso, in the north of Scotland, the 
Forth and Teith, the Tweed; and it has also been the 
mcan^ of inducing independent observers to undertake similar 
work on the Tunwnel (a tributary of the Tay), the Tay, aitd' 
the Derwent, in Cumberland. These are all salmon rivers, 
and the observers being interested in fishing have already 
succeeded in showing some connection between temperature 
and the movemenfs of salmon. In consequence of experi¬ 
ence gained in physical marine investigations the ap{>aratus 
used for the purpose has been progressively modified and 
improved—the Scottish thermometer-fra me and water-bottle 
may be pointed to as special instances. The Station has, since 
September 1885, been able to atlvisc and assist several public 
bodies in starting observations of temperature and salinity, the 
National Fish Culture Association of England, the Dundee 
Harbour Trust, and the Fishery Board for Scotland being 
amongst the number. Thermometers have been lent to severed 
naturalists for use on short soieniific voyages. The collection of 
all existing records of sea and river temperature round the coast 
of Scotland is proceeding, and promises, when completed, to be 
of great value in showing ihe different sea climates of the east 
and west coasts—a question of much iiiqH)rtance in relation to 
the distribution of marine species. 

Hugh Robicrt Milt., D.Sc., F.K.S.K. 

Report upon the Depth of I^manePitly Frozen Soitin the P&tar 
Reji>ions^ its Geographical Limits and Relations to the Present 
Poles of Greatest Cold, by a Committee consisting of Lieut.•General 
y. T. Waller, C.B,, F.R.S., Gen rat Sir J. //, Lefroy 
{Reporter), Prof. Sir IV. Thomson, Mr. Alex. Buchan, Mr. 
y. Y. Buchanan, Mr. yokn Murray, Dr. y. Rae, Mr. H. W. 
Batc't {Secrcta^), Capt. W. y. Datvson, R.A,, Dr. A. Selnyn, 
and prof. C. CfarpmacL —The inquiry referred to the Committee 
necessitated reference to residenl.s in many distant region-', and 
time must elapse before any large harvest of observations can 
be hoped for; nevertheless, the Committee are in a position to- 
quote several valuable communications, especially one from 
Mr. Andrew Flelt, adding materially to wliat was previously 
known on the subject of the extension of permanently frozen 
soil, or ground ice, in America. It will be convenient to arrange 
the data now available, in their order of latitude. 

1. I.at. 18' N., long. 156“ 24* W.—At the wintering 
station of the United States Expedition of 1881-82, under Lieut. 
P. H. Ray, United States America, that officer found the 
temperature of the soi(^ i2‘* F. at 28 feet from the surface, and 
the same at 38 feet. 

2. Lat. 68° N., long. 135’ W,—At Fort Maepherson, on 
Peel River, Mr. Andrew Flctt, who passed twelve years there, 
reports;—‘*The greateat depth of thawed-out earth I come 
across round that post was 34 feet, October 10, 1865. The 
greateat depth of frozen ground was 52 feet 3 inchea, Sep- 
t<;mber 27, 1867, near the mouth of Peel River. The bank hfi 4 
fi^len in j at the bottom the perpendicular cliff, which 1 tried 
with a boat pole, was frozen ns hard as a rock, A black sandy 
soil. The surface was not above two feet thawed-out, The 
cliff was measured with the backing line.*’ This account leaves 
it doubtful whether the frost may not have entered the soil from« 
the face of the cliff. On the other liand it is evident that it 
extended to a greater depth from the surface than was measured. 

3. Lat, 67® N., long. 142** W., on the Youcon.—The same 
gentleman writes:—** I spent twelve years on the Pelly or 
Youcon River, on the west side of the Rocky Mountains, Round 
old Fott Youcon ground ice is found at 6 feet; this 1 have seen 
in the river banks In September where they had caved in; but 
no particular notice has been taken as fhr as 1 know by any one; 
unless it be Chief Factor KoWt Campbell, now residixtg in< 
MerchiStoOf Sind^nir^ P.O,, Manitoba.'' 

4. m. on the Mackenzie RiVerr about 

ten mile? ab^ the h^uth of Sear River.—The same gentleman* 
write$;*--’^thmeeenhm landslips on the Mackenaie, which* 















t«keg place in rainy weather—Jitly, Aeguet^ 


Aamp. ThU was atKmt Augnst 15, 1076. By a pole, 1 lonna 
the bottotn of the slide frcMsen hard, a grey cl^ and gravel mixed, 
Jtom xtfktre the forth broke off was not over 6 fett^ The surtacou 
son sandy. Some way hack from the river bank the country is 
mnskeg more or less, and by removing the moss by hand we came 
to hard frozen ground in August.” The sentence printed in 
UsUU is somewhat ambiguous. It is understood to mean that 
the ^nk was not much more than 6 feet high, and was hard 
(roecn at that depth ; the depth to which the frost extended is 
therefore unknown. 

c. Lat. 64“ 30 'N., long. 124'' 15' \V., on Mackenzie River. 
—The face of a cliff from which a recent land-slide hod occurred, 
was measured by ihc present reporter in June 1844, The soil 
was frozen to a depth of 45 feet from the surface. ^Sce ** Magnetic 
Survey/’ p. i6i.) 

6. Lnt. 63'' 39' N., long. ii5''44'W., at Fort Rae, on Great 
Slave I.ake.—Capt. Dawson, R.A., observed the temt>crature 
of the soil monthly at his, station of circumpolar observation, 
1882-83. The folk*wing table contains his re.suUs in degrees 
Fahr. 


Mnn»hi( 

T Foot 

2 Fe«t 

3 F«ct 

4 Feet 

iB^2 





.September ... 

40-6 

■ 37‘9 ■ 

. 36-1 

34*5 

October. 

32*5 

. 32‘7 • 

- 32*5 

32*3 

November ... 

239 . 

29-1 

30-Q 

31*3 

December 

15-8 . 

24-6 

28-8 

... 30-8 

1B83 

8-3 . 



... 28-s 

January 

. 199 • 

• 25-7 

February 

ii'i 

21*2 

. 24*5 

• ®6'3 

March. 

9*5 . 

20*8 , 

22*7 

... 24*8 

April . 

18*9 

.. 25'2 . 

■ 

• 25-3 

May . 

340 • 

. 32*0 . 

• 33*8 

••• 30*5 

June . 

43*5 • 

■. 36'S . 

• .32*4 

- 31*5 

■July . 

48 0 . 

41*0 

. 37*0 

34*5 

August. 

47*3 ■ 

. 41-9 

■ .38-5 

... 36-5 


The mean temperature of the air at 5 feet to inche.s above the 
surface, in the same months, was as follows :— 


September... 
October 
November ... 
December ... 


January .- 26-80 i August . 56-50 

We learn from this table that the soil is frozen at a depth of 
4 feet from November to June inclusive, and is at the lowest 
temperature nt that depth in March. It further shows that, like 
the waters of the Scottish lakes, as proved by the observations 
of Mr, J. Y. ftuchanan and Mr. J, F, Morrison in Loch Lomond 
and Loch Katrbie last winter, the mean temperature of the soil 
reacbea its minimum about the lime of the vernal equinox. The 
riie of earth-temperature in l’'ebruary above that recorded in 
either January or March is remarkable. It does not appear, 
from the convcr;*ence of the lines when projected, that temper¬ 
atures below 32* F, extend lower than 11 or 12 feet. Capt, 
Dawson writes There are two reasons why these earth- 

temperatures are above what is probably the average in that 
latitude.^ (i) The ground hod a slope of 1/16 to the south-west; 
and (3) it was fulfy exposed to the rays of the sun ; now, in 
most places, the ground is either covered with thick moss or 
shaded by brushwood, and its surface-temperature on the hottest 
day is not likely to exceed 70” F., whereas earth exposetl to the 
rays of the sun may easily reach a temperature of 126" F.” 
Fort Rae is situated on a long arm or inlet of Great Slave, 
havit® a depth of 10 or 12 feet of water, 

7. Lat* long. 129® 40', Jakutsk, Siberia.—The great 
depth rif permanently frozen soil in this part of the valley of the 
I^cha has long been well kiiown; but the following extract, 
translated from a recent paj>er by Dr, Alex. Woeikof, of St, 
Petersburg, entitled Klima von Ost-Siberien,*' tiontaiits in¬ 
formation on the in^uence of local conditions mhkti 

it of value to observers^ and we therefore reprpdttde it. 


February 
March 
April ... 
May ... 
luiie ... 
July ... 
August 


The &tthhr U i^ks, k 

of cold in. valleys In. conl|liurij^ yvith 
The effect extends to a of autumn^nd 

able in the mean tempcdiibire of yeiri** ^ ^ 

The following obsehrdtkins of 

proof 1— ' ' , . ' ' ! '■ 

AtDopth 

20 ft. 50 ft. 300 ft. 38111; FVeaM adH. 

Tftkutsk’ . . .13**6 j; *1 d$*'o afT^S Pahr, Asb'ltM . 

MAngan mine . aa"*! aj*'s «*• *•* : >*80 . w / 

ScheLit mine . 22 *'« as’-r ... ... ^ 

Thus, on heights in the vidoity of Jakutok (these Ate 
on the left hank of the Lena, near Jakutsk) th|ft earth 
turc is from 8 ** I to 8 * 6 F. higher than it Is in |He town, and 
valley at the same depth, and u is even lower at 30b feet in the 
former than nt 50 feet in the latter locality. The total depth of 
frozen soil is, according to Mittctidorf (** Slblriache Jfirfse/’ 
Bd. i.) more than tw-ice as great in the valley as It la pa 
heights; ami observe that these lesser heights aye in winter 
relatively colder than higher isolated mountains. Mittehdoif 
also states that no frozen soil was found at 60 metres above the 
level of the river at the mouth of the Maja, in Aldan, but that 
it was found four miles and a qprter up the stream at three 
metres above the level of the river, and that about 38 tnlles 
further, in the mountains, there is a deep hollow from which 
aqueous vapour is constantly rising. 

Kuppfer asserts that in Hergrivier Nertschinsk, in the Tl^ech 
Swjatuilei mine, frozen soil was found at a depth of 174 feet, 
but that in Wossdwischenst mine, which lies 3 ;jo feet higher^ 
the frozen soil ceased at 50 feet. Even in Altai it is acknow¬ 
ledged that many valleys are colder than the neighbouring 
heights. 

Dr. Woeikof sums up a number of observations in the following 
sentences, which apply to the greater part of East Siberia, but 
more particularly to the north*east portion. 

(1) As the greater cold coincides with calms and light winds, 
the valleys and lower grounds are colder than the heights. 

(2) The temperature of isolated mountains is relatively higher 
than that of lesser elevations. 

(3) The lowering of temperature in the valleys is so lasting 
and considerable that the mean of the year is also lowered, as 
is proved by the observations of earth'temperature. 

(4) The depth of the frozen soil is greater in valleys than on 
the neighbouring heights, probably also than it is on the higher 
mountains. 

(5) In the tundras of the far north (answering to the barren 
grounds and muskegs of the North-West Territory of Canada), 
the winter is warmer than in the valleys of the forest-xwie. 
Probably because the stronger currents 01 the air do not permit 
the cold stratum to remain so long stagnant. 

8. Lat, 61® 51', long. 125® 25', Fort Simpson, on MackA?izie 
River.—The summer’s heat was found in Octobm 1837 to have 
thawed the soil to a depth of 11 feet, below which was 6 feet of 
ground ice (Richardson), making the depth of descent ol the 
frost 17 feet. The result U anomalous; at other poets in the 
same region the summer thaw is much more supemcuU. Tbna, 
it will be observed above, that in the month of October, at Fort 
Rae, the Foil was at a nearly uniform temperature, but sli^ly 
above the freezing-point, from the depth of t foot to 4 
Franklin found a summer thaw of only 22 inches at Great Bear 
Lake, and the writer was informed that it was only ti iftClieft at 
Fort Norman (lat. 64^ 41'). Fort Simpson is situated ofei an 
island of deep alluvial soil, bearing timber of large siie:, and 
possessing an exceptional climate. 

9. Lat. 57*. long, 92* 26’, York Factory, Hudson'# 

Sir J. Richardson has stated that the soil was found feoaetl to a 
depth of 19 feet 10 inches in October 1835, the surface 
thawed to a depth of 2 feet 4 inches, , 

10. I^t* 55* s/, long, loy* 24', Lake k la Crt>S9Cv-4t> 
stated that no frozen soil was found in sinking a pU to A Aopth 
of 25 feet in 1837, and that Che earth was only feoxea to a 

of 3 feet in the winter of 1841, Both x^rd8 are anonm^ 
and call for veriffcation. / ‘ 

11. Lat. S3* AO', long; in" 35 \ At Prlnc^ Albert, 

Saskatchawan^—Mr. W; Trafil, who was to df 

post in 1872, reports tout a. settler in the neigitoourhoiqd eii^ 
to frozen ground at a dapith of ly fect« but dkt itot fekto 

they passed through UtoTrpsea. strata, oiV if w^i 
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- j' J i ' 1 " t' ' , ' , 1 1 'I ' ' , 

it* 1f1te.Aitm« K^htl^An* writing* 

fvM ?emftrks ihfkt he hto never 

o 6 w 4 erm«m/i«ftet^ iee during thetwemy- 

IMMoed in ^ Korth^Wert Terntnzy. 

Andt^ Pl^ti ^tlng from Prince Albert, April ai, 
lljll^ jllnyi^e^*^ nandreds of wc^U fiave been dunk in thU settle* 
0^ 1 bM e^k myself, bs^niog of July i88i, ay feet deep 
froeen oartb, A< far as 1 have noticed on this prairie 
landi adm ihete is a good fall of snow when the winter Sets ia» 
the irioSt does not penetrate so deep as when there is no snow 
and in some years very light snow. 1 had a pit opened 
(Apdl) i the surface was thawed 3 iaches ; we 
g^ ibtough the frozen earth at 4 feet 7 inches. On the xith 
'Ul^% t ww a grave dog in. the churchyard at Emmanuel Col- 
1^^ one mile from my place, 5 feet deep, and had not got 
thitn^ the frost. My place if on higher ground, loam soil/’ 

t^rMr. W. Kamsay, settled on the South Saskatchawan, 
thm^'*five miles from here, sunk a well 40 feet, May 27, 1884— 
ho ffost. 

S4, Mr. Jos. Pinlaysou, three miles from here, sunk a well 
h^lfrming of ^ly t88s, 46 feet. He saw no frost. 

tC Mr. J, D, Mackay, on the same section as the above, 
stmk a well 37 feet, July 15. 1884, found particles of frozen earth 
at 7 feet deep. 

id. Mr. W. C. Mackay, my next neighbour half a mile west 
of this, sunk a well about June 30 , 1884, found particles of , 
fro^n earth at 5k feet. 

17. lAt. 53* 32', long. 113® 30', Fort Edmonton, on the 
Saskatchawan, 2400 feet above the sea.—Dr. James Hector, on 
March 5, 1858, found the soil frozen to a depth of 7 feet 6 inches 
{yQurnal A*. O. S, vol. xxx, p. 277). 

18. Lat. 51'' 14'p hmg. 102** 24'.—At Yorkton, Mr. J Riamnn, 
when digging a well last summer (1885), found the frost at a 
depth of Z9 and 20 feet, and continuing for a depth of 30 inches. 
In this case, therefore, the total depth to which frost descended 
was about 22 feet. Mr. J, Tarbotton, of Yorkton, in commum- 
eating the last observation, remarks;—“ The depth to which frost 
penetrates during the winter, varies, I find, with the character 
of the winter itself and with the nature of the locality. 1 made 
ol>iervations in an open unprotected spot, where there was little 
Or no snow, and found frost to the depth of 5 feet 9 inches. 
This occurred last July, and the frost was then about 2 feet deep 
(i.r, had descended to 7 feet 9 inches). But in the bluffs near 
my house, I dug a cellar, at the same time, going down between 
8 and 9 feet, encountering no frost at all. 

^^This year, however, when digging another well in April, in 
almost the same place, I encountered frost at 2 feet, and the 
g^und continued solid until I had gone down from 4k to 5 feet 
from the surface. From this, and from the information I obtained 
from others, 1 am safe in saying that the frost penetrates here 
on an average S feet, except when we have had a great depth 
of snow in the beginning of winter, in which case it does not 
peoeEtrate nearly so for. The bluffs referred to ore groves of 
jimptiiT from 3 to 6 inches in diameter, on the edge of an open 
plam." 

Prof. Charles Carpmael, Director of the Meteorological Ser- 
of Canada, to whom most of the above reports were 
Q 4 dre*$Qd, remarks i—** We can easily imagine that at a depth of 
17 ^et at Prince Albert, there might be no frost at all in winter, 
but owlpg to the slow travelling downward of the wave of cold, 
it have rcache<l a depth of 17 feet in the early summer, 

'^ ft k easily seen that the annual mean temperature of the air 
might be considerably below the freezing-point without the 
oceurreneb of perinanently frozen soil, for in winter the soil is 
often covered d^p in snow, so that the temperature of the soil 
be btit little below 32’*, although the temperature of the air 
Were 30*’ or 40* F. below zero, Again, the heat which had 
enticed the soil in summer would onfy be removed by slow con* 
wbetrefts the summer heat would not only travel down- 
by conduction, but be carried into tbe soil by percolation 
^ the lyOrtn through lh« surface,^’ 

19. Xiit. $0^ so', long. ro3^ 30', the Bell farm, near Indian 

^ wiW to have been met with in the summer 
^th of lak 1 details are wonting* 

S 4r S3V city of Winnipeg and the 

Sd.!-‘^’4£r. dS, Bdl reports that froeen s^l has 
iejdidot in nriot^ 

Cemefttty bn tbe open nrakio to tbe 
kt loam^ toiylpg In depth from 1 to ^ lefb *nhsoU 


December 33, 1884 
January 3, 1885 ... 

On th« Higher 
Ground 

Ft. Jn. 

... Frozen to 0 lo 

On the 

Lower Ground 
Ft. In. 

2 2 

t 0 

3 0 

March 21, ,, 

I 4 

3 6 

May 6, „ 

4 4 

S G 

Tune 25, 

None doivn to 6 0 

6 0 

January 14, 18S6 ... 

0 10 

1 6 


A further communication of June I, 1886, states that the 
frost only descended 3 feet 6 inches on the higher ground in the 
winter of 1885-86, and had at that date disappeared. It descended 
5 feet in the lower ground, but had almost nisappeared. 

At. St. John’s Cemetery in the city, **Iam advised by the 
clergyman,'’’ says Mr. Bell, that frost has been found at from 
5 to 8 feet depth ” ; careful investigation will be made there this 
year. 

St. Boniface, a suburb of Winnipeg to the east.—The frost 
penetrates from 5 to 8 feet, according to the season, vary¬ 
ing lt>caHy under the conditions of the exposure, tillage, dryness, 
and heat or frost cracks. During the summer of 1885 frost was 
found at a depth of 5 feet, and dpwn to 7 feet, when the 
work was stopped. This was in July or early in August. The 
locality was probably exposed to tbe action 01 tbe sun. 

21. l.at. 49® to 49i^ long., in the valley of the River Bembina 
to the extreme south of the North-West Territory.—Dr. Alfred 
Selwyn, Director of the Geological Survey of Canada, who has 
Ino sons settled in this region, states that those gentlemen have 
hod several wells sunk, the deepest about 40 feet, and have never 
seen any permanently frozen ground. There is similar negative 
evidence from Brandon, a little further north. 

It would be premature to draw any general conclusions from 
the observations thus far collected, 'fhurc is w.-int of proof of 
the existence of permanent ground ice beyond the district of 
Mackenzie River in the North-West, but frozen soil has been 
shown to exist at a depth of 17 feet at Fort Simpson, at 
Frince Albert, and at Yorkton, and it maybe questioned whether 
the wave of summer heat has time to descend to such a depth 
before it is overtaken by the refrigerating influence of the early 
I uinter. It certainly exists also in the neighbourhood of Hudson^ 

I Bay, on the eastern side, and it is evident that under favourable 
conditions frost, without being permanent, may in .some cases 
last in the soil all the year round over a wide area, and in other 
years disappear. 

At whatever level we locate the maximum of absorbed heat, 
it must be remembered that when the winter sets in, and freezes 
the surface, which it does rapidly to the depth of a foot or two, 
the heat will then be abstracted in both directions, and its rate of 
descent checked. 

iiepori of the Committee^ consisting of Sir Joseph /). Hooker^ 
Sir George Niires^ Mr. John Murrayj General J. 7\ Walker^ 
Admiral Sir Leopold McCliniock, Dr. IV. B. Carpenter^ Mr^ 
dements Afarkhatn^ and Admiral Sir Erasmus OmmaHney 
{Secretary)^ appointed for the Purpose of Draivim* Attention to ine 
Desirability of Further Research in the Antarctic Regions, —Your 
Committee, after having given full Cfiii.‘d<leration to the great 
importance of effecting a further exploration of the Antarctic 
Foiar Sea, desire, in the first place, to express their opinion that 
it would be most essential, before approaching Her Majesty’s 
Government with the view of urging the expediency of equip¬ 
ping such a naval expedition as would be required for the carry¬ 
ing out an exploration of such magnitude, interest, and import¬ 
ance, that the requirements for its success and a plan of 
operations should be most carefully considered, and the results 
embodied in a written form for tbe approval of the Council of 
the Association and for the information of the Government. 
Furthermore, in order to obtain the co-operation which the 
matter requires from eminent men in science, your Committee 
feel it necessary for their body being enlarged by the addition of 
influential members of the Association, and of other bodies 
representing the various branches qf science interested in the 
investigation of this comparatively unknown region, and espe¬ 
cially of the Royal Gec^fraphical Society. Your Committee 
have to point out that our knowledge of the South Polar re^n 
is chiefly confined to the grand discoveries effected hy that cele¬ 
brated expedition unde^: the command of Cant Sir Janies C. 
Ross, conducted between the years 1839 and 1843 with sailing- 
ships. Sintid that period the facilities for effecting a more com- 
plete research h^imJbeeh greatly augmented by the appUcollon 
of stem propmsion to vemets better adapted for ice^navjigattoii. 



Ty« hw| 1 >een proved by coDtlnuou$ exporienec in the Arctic 
4 the l«tc hfltf-echmry. For the above veasotis your 

Cpttimitt^ deem it desirable deicer making their report^ with 
A to giving more dehnttton to the objects Sought to be 
obtained a^ to the best means of obtaining them, as aUo to 
expand this Committee, in order to elicit to the fullest extent 
the opinions and to secure support from those conversant with 
the various braiches of science which are to be inv>;stigatcd 
4 uriug an exploration which, from its very important and serious 
italurCf eminently tr^rits the favourable consideration of this 
great and enterprising maritime nation. 


NOTES 

The 59th annual meeting of the Association of German Natu- 
TOlists and Physicians will take place at Uerlin from the i8th to the 
24th inst. General meetings will be held on the i8th, 22nd, and 
24th, the sections, of which there arc thirty, meeting at other 
times when and where they wish in the various places offered 
them for that purpose. At the same time there will be an 
•exhibition of scientific apparatus, instruments, and educational 
objects. On the morning of each day a journal will he issued 
containing information of interest to members, and as much as 
jwssible of the proceedings at the various meetings of the pre¬ 
ceding day. The Phy sical Section is under the Presidency of 
Dr. von HelmhoUz and Dr, Kirchhoff. Amongst ihc papers to 
be read are the following :—The microscope as a»i aid to 
physical investigation, by Dr. liChmann ; the determination of 
the electro chemical equivalents of silver, by Dr, Kopsel; elec¬ 
trical discharges, by Dr. Gohlstcin ; on Palmicri’s investigation? 
into the develop uent of electricity in the condensation of steam, 
by Dr. Kalischer. The Presidents of the Chemical Section are 
Drs. Hoffmann and I,an dolt. In this Section there will be 
papers on silver oxydiil, by Herr von der Pforten ; a new syn¬ 
thesis of naphthaluie derivative., by Dr. Erdmann ; and on a 
peculiar phenomenon of reaction, by Herr Liebrcith. In the 
Botanical Seciion there will be p ipers on Goethe’s influence on 
botany, and on the reception of water by the external organs of 
plants. In the Zoological SfCtion papers will be read on dual 
-eyes in insects, on the origin of the frontal ganglion in Hydro' 
phiUis, on freshwater Bryozo:!, the Protozoa of Kid Bay, on the 
boundaries of zoo-geograpbical regions from the point of vie w of 
-ornithology, the fauna of North (rerman lakes, and on the old 
Peruvian domestic dog. In the Section for Geography and 
Ethnology there will be several papers on Africa, especially on 
the Congo region ; one on the Kurds, others on South Polar ex 
ploration, on the Goajim Indians, and on the importance of the 
Xingu for the ethnology of the northern part of South America, 
A great majority of the sections arc occupied with medical sub¬ 
jects. One of these will be devoted to the discussion of 
the condition of Kuropenna in different climates, their dLseaces, 
acclimatisation, &c. The last ‘.eciion of all isdev:>te<l to scientific 
education. 

Sir Henry Roscoe lias given notice that in the ne.xt session 
of Parliament he will call attention to the Report of the Depart¬ 
mental Committee on the National Science CoUertions, and 
will move a resolution. 

In reply to a question by Sir John Lubbock in the House of 
Commons on the 9th inst^, the Chancellor of the Exchequer 
atsrtad that the appiintment of a Minister of Education, as 
recommended by the Committee of 1884, hod not yet come 
under the notice of the Government nor could he hold out any 
hope that it would be likely to come very soon under its notice. 
Lord Randolph Churchill said he suspected the proposal would 
involve an increased charge upon the public revenues, ''‘and 
every alteration^ reform, or modification of a department which 
would Involve an increased charge possesses 14 my eyes an 
indurable diefect** 

Karthquakbs have continued at Charleston durhtg the jmst 
wce/k, hut the shodcs are deeraashtg Realty tn ^oenty ati4 


vipUnce. Oneoecur|;ed eb;|;^ur4ity 

but no harm w«* dotm by 

has been ofRcially lefckmed that 

earthquake at 4.30^0^ the meuliing of $eputMlibtw 

ment was from east to west. A Naples 

Ttmes writes tliat the shock of the 2Sth ult/iyas severer, 

any which has been felt for some years. The paplc t^re- 

fore great, and was increased by superatbion. Thlere 

shocks—one was horisontal, the other vtftical^ but th^ IbRowod 

each other in such rapid succession that they ap^icarod tp ha one 

shock, and for many hoars after the replka .wa^ eajpacied $l 4 th 

much apprehension. The shocks occurred about tt and 

were felt *ieverely at every place in the Bay of Naples, and lb 

Island of Capri, which has no volcanic element in its formatibn* 

Similar reports were received from Puglia, Calabria, and Sidtyi 

where Uie shock was very severe. At Forio, in the Island of 

Lschia, it was felt, and created a panic. Vesuvius has long bOen 

in a state of comparative repose Prof, Palmleri says that at 

4 p.m. on the 28th it showed signs of renewed activity by 

frequent thunders, and by throwing masses of lava into the air. 

Mr. PoNt), the Government Analyi*t of New i^alond* ha$ 
proved by actual experiment that the dust thrown out during 
the recent volcanic eruptions is of a highly fertilising kind. He 
obtained samples of tlie dust from three different places* and 
sowed a quantity of clover and grass seeds in each. The ooil 
wa-i kepi moistened with distilled water, so that no manurial 
elements might he imparted by the water used. In all caaes the 
growth was almost as vigorous as in rich volcanic soib The 
r:v utl growth of the jdanls and their colour show that the dust is 
a benefit to the soil on which it has fallen. 

Titr j)rjgramme for the autumn meeling of the Iron and 
Steel Institute, which is to be held in London on October 6, 7* 
and 8 next, has just been issued. The Council of the Institute 
has arranged to hold the meeting in London this year, for the 
second time in the history of the Society, with a view to afford¬ 
ing Member'j ihe opportunity of studying the mineral resourcen, 
&c., of the colonies, as iUustraled by wh\t is shown at the Ex¬ 
hibition, and of coming into contact with colonists and Indiaus 
wh T are interested in minetalogical operations. That being W,. 
l^crhaps the most interesting paper in the list is one on the iron- 
making re ources of our colonies, prepared by Mr. Oilcbriat 
(wlio-tc name ia associated with the welMcnown basic process) 
and Mr. Edward Riley. Among other papers to be read thei^ 
is one on the chemical composition and mechanical propeftiCa of 
chrome .steel, by M. Biustlein; another on combustion with 
special reference to its application in the arts, by Mr. F* 
mens; another on the treatment of high-class tool steel, by Mr. 
A. Jacobs, of Shefitcld ; and one on modifications of BewOMr 
converters for several charges, by Mr. John Hardisty, of Dcriiy. 

The Paris Academy of Sciences has issued in separate forth 
the text of the discoitrses pronounced at the Museum of Natui^l 
History on the occasion of M. ChevreuVs centenary, Augmd 
1886. The speakers were M. Fremy, Director of the tdoaeiimj; 
M. Jules Zeller, President of the lustUute; M. bb 

behalf of the Academy of Sciences ; M Broch, Coft^cspdUujU^ 
Member of the Institute; Colonel Mab ia thte name 
Washington National Institute ; M. Ressmamti 
poiemiary; M. Gilbert Govi, President k>( the NcapoM^ 
Academy of Sciences; M. de Bouteiller, on behalf of tW 
Municipal CoupcU and tlie General 
Chaumeton. President of Aosooiation of 
MM. Nadottlt 44 l> 4 Miwln> 

,,GcrspacW*;andK 4 ttA : The br6cbw!\^;,]p» 

alee 'and 
'Anademy.' 
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'i cohj^ttil^^cifiry com' 
A^^y ot Sctohces^ in Berlin' to M, 
tlie fcilondn^ u an extract:—*^ He who 
yoar so busily (occupied life 
entire i^urse of your creative activity, which 
haal^W^ to nil dCpaitments of chemistry. He must 

bihtt'merable detailed researches which have cn* 
tn determine the nature of various minerals and of a 
la)^ I^U^bur of soitfl, as well as the composition of many 
matters. ' He ^ould study your chemico-physiotogical 
by which you have made such great advances towards the 
of the most important secrets of the animal organism 
as AiS your Hbours on the most varied questions of public 
hygienk He ought to follow the excursion ^ which enabled you 
to nx the laws of the contrasts among colours, and to class them 
systematically and scientifically. He ought to study your lec¬ 
tures oft the chemical principles of dyeing. He should finally 
imagine himself at the period when misty ideas of the most false 
and fantastic kind threatened to surround a-ul obscure the mind, 
and when, with the record of history in your hands, you dis¬ 
sipated the mists by making your countrymen recognise in the 
delusions of the ijsut ilie errors of the present time. Having 
thus repix^sented in all it; extent the activity that you have shown 
throughout your long lifir, we hold that your niime sliould be 
mscrilied in one of the first places on the list of the griat men 
who have carried the scientific glory of France to the extremities 
of the earth.” 

In a long communication to the Ttnies of Septeml>er 7 from 
its Correspondent with the Grenada Eclipse Expedition, it is 
stated that a botanical garden is in course of formation under Mr. 
Elliott, with a view to the development of the resources of the 
island. Mr. Elliott, the article goes on to state, “ has made fre¬ 
quent excursions into the high woods for the latter purpose, and 
the results of his botanical exploration of the island, which will 
soon be made known, are very satisfactory, mimy valuable woods 
having been found. It is hoped, by means of the botanic ganicn 
to encoiurage the planters of the Windward Islands to cultivate 
the mtnbr products of this fertile region, and especially to im¬ 
prove their fruits by exhibiting the finest kinds in the gardens 
brought from other regions and giving information sliowing how 
U cstn be done. No mote healthy sign of the progress of the 
colony could be affordeil than in the enterprise of the Colonial 
Ooverniftent in establishing such a garden and the interest taken 
in it the planters of the island. So micH for applied botany. 
During the stay of the Expedition pure botany has been studied 
with much success by Mr. George Murray, of the British Museum, 
the ^naturalist attached to the Expedition, who arrived a fortnight 
betom thte observers of the eclipse to gain the necessary time for 
finding good wotklhg grounds. His special mission is an inquiry 
intolKe Ufe-biatory of certain marine called the 
The Ibmia of this group are well enough known to European 
botaiu^Sf but the development and Ufe-phenomena of most of 
the genem composing it have not yet been investigated. He 
has greatly gratified to find an abundant supply of material 
for hk.apodal research, though the itdand is poor in Aij^rjs owing 
to the s^a^ tke aqd fall of the tide, which exceeds a foot only 
at tides. The operation of examining this material is : 

ift a well lighted and very convenient room set apart 
fi|r the Governor, who has in this 

loeteiKl^ too, the greatest aympathy with the ob^ject of 

the ftftfeilitag ^Iji^fainess towards itei aeoofftplkh^ 

the matetkl potlected has 
the question of the nntute 
Jypes 


already better ktiown, cannot^ of course, yet be determined. 
The land and marine fauna are aU6 engaging Mr. Murray^s 
attention to the extent of collecting these, and the reptiles and 
small mammals have in this department of work been kept par¬ 
ticularly in view.” 

Mr. John Tavlor, a pupil of Dr. Marshall Ward, who went 
out some time ago as botanist to tho Bahamas Government, is 
evidently pursuing his work under difficulties. While he and 
his companions were on shore at Acklin Island, 30 miles from 
Long Cay, on August 13, the cook, a Ilaytian, who was left in 
sole charge of the vessel, made off with it under cover of dark¬ 
ness, and up to the 19th no trace of ship or cook was found, Mr. 
Gardiner had on board nearly all his scientific lK>oks, and all 
the instruments, ficc., necessary for n month's good work. He 
lost everything of that kind he had, including his Zeiss micro¬ 
scope ; l>csides all his manuscript scientific diary, and list of the 
Bahamas flora, not to mention a sum of money, bedding, &c. 
His total loss he estimates at 75/. ; we are sure the Bahamas 
Government will not allow Mr. Gardiner to sustain a loss which 
to him must be serious. 

The translation of an English botanical book into German is 
so much a reversal of the j') esent fashion that it is of some interest 
to know that a translaliun of Dr. Maxwell Masters* “ Vegetable 
Teratology” has been made by Mr. Udo Dammer, and pub¬ 
lished by Hacssel of Lci|)2ig. M.any additional notes have been 
added by various German and Italian botanist», as well as by 
Dr. Masters, and some atldilional woodcuts provided. 

The celebrated waterfall of Teverone, which Horace calls 
“//v r/jhas been employed to put in operation two 
dynamos of loo horsc-power for the illumin.al ion of the city of 
Tivoli. Others are being fitted up. Tlic motive power, which 
is to be utilised by a company from tho designs of M. Cantoni, 
is equivalent to several thousand horses. The illumination of 
Rome is contemj)lalcd, as well as the distribution of force to a 
distance from the station. The excavations and canals are con¬ 
ducted under the house of Maecenas, which is tlescribed as 
situated at u/nw Tihtr, now I'ivoli. 

Two more of the Paris tliealies are now illuminated by incan¬ 
descent light—the Palais Royal by E<iison, and the Variet^s by 
Woodbouse. With the Opera and the Eden Theatre this 
brings the number up to four. Every evening the Industrial 
Exhibition at the Palais des Champs Elysces L lighted also by 
electricity. 

Wk have received a copy of a paper read by Mr. 11 , C. 
Russell before the Royal Society of New South Wales, on 
** Local Variations and Vibrations of the Earth’s Surface,” in 
which he records his own experiencci. on this subject in the hope 
that other astronomers will do the same, and thus by united 
action assist in the work of tracmg these vibrations and changes. 
Mr, Russell's oljservations took place at Lake George, and were 
made chiefly by means of an automatic recorder of the height of 
the water in the lake. Although the instrument used has not 
the extreme sensitiveness to minute vibrations which Mr. 
Darwin's reflecting mirror and similar instruments have, yet it 
was 80 placed that all such changes l>ecame magnified by the 
relatively enormous extent over which it extends its sensitive 
part, if this expression may be used ; for any change in gravity, 
or the direction of the vertical, is not seen as it affects the base 
of a ftnxB instrumeftt a few feet square, but as it affects n surfaoe 
20 miles long and 5 to '6 miles wide. Barometric and wind 
changes, loo, so difficult to see in other instruments, at onCe 
became evident fbere by their effects on such a large betly of 
water, aftd the f^r theim reasons is not only caixtbte 

of ahowkig as minute as the Cambridge pendniaift 

apparatus, bat mioi a perfectly sattstadlory renM of 




tiblMK ditngttflf so written (het iiuiiiy» if not elU the cftiues can 
^ ifsoed In the cnnres which the^ p^duce* Various tables and 
diaigrams are appended to the paper. 

ColONCI. Gildeu has started from Winnipeg on hU expedi¬ 
tion to the Arctic regions, with the object of reaching the North 
Pole. 

Tkb deaths ^re announced of M. Paul Soleitlet, the explorer 
of Shoa in North‘d East Africa, and of Herr Robert Flegel, the 
explorer of the Niger and Binu^. 

The celebrated traveller and botanist, Dr. Schweinfurth, 
lectured recently at Berlin on the Kew Botanical Gardens, which 
he characterised as the finest in the world. Kew, he said, is 
the Botanical Foreign Office for all nations, for it is the centre 
of all botanical news from all parts of the world. 

W* have received ** An Account of the Progress of Astro* 
notny in the Year 1885,” compiled for the Smithsonian Institu* 
tion by Prof. W. C. Winlock. The investigations reviewed 
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comprise (among others) Prof. Pritchard’s photometric researches 
as consigned in the Oxford “ Uranometria,” M. Dundr's cata¬ 
logue of stellar spectra of the third type, Drs. Gill and Elkin’s 
determination of southern star-parallaxes. Prof, Bakhuysen’s of 
the rotation-period of Mars, Prof, da Ball’s of the nutation con¬ 
stant, Prof. Peters’ of the orbit of 61 Cygni, and Prof. Langley’s 
inquiries into the temperature of the moon’s surface. M. Faye's 
theory of the origin of the solar system, with Prof, G, H. 
Darwin’s criticisms upon it in Nature, are prominently dealt 
with. We hear with pleasure of the progress towards com¬ 
pletion of Prof, Rowland's photographic map of the normal 
solar spectrum. The amount of detail contained in it may be 
judged of from the one fact that lao lines are visible between 
H and K, the original negatives showing 150. The most striking 
astronomical events of the year, t\e. the outburst of new stars in 
Andromeda and Orion, the photographic discovery of a nebula 
in the Pleiades, and the meteoric shower of November 27, are 
dironicled in due and inierestiug detail. Seven comets were 
observed in 1885, of which five were seen for the first time, the 
others being expected returns of Kneke’s and Tuttle’s. Nine 
minor planets were discovered. 'Fhe Report concludes with a ; 
useful bibliography of astronomical works published in 1885. 

In March, 1884, Prof. Holden offered to observe at the 
Washburn Observatory the 303 fundamental stars for the 
southern zones of the ** Astronomische Gcscllschaft.” The offer 
was accepted ; the work was begun May 2, 1884, and finished 
December 25, 1885. The results are contained in vol. iv. of the 
“ Publications of the Washburn Observatory," now before us. 
When Prof. Holden was appointed to the Lick Observatory in 
October rSSs, 468 observations were still wanting to complete 
the series. These were very creditably supplied, before the end 
of the year, by his assistants, Mr. Updegraff and Miss Lamb. 
In all, 6444 observations were made with the Repsold meridian- 
circle ; each star of the 303 was completely observed six times ; 
and instrumental constants were determined for each night. No 
pains were sijarcd to secure accuracy. The probable error of a 
single bisection of Polaris was estimated at not above o"'i for 
poor seetog, and o"’o 5 tinder the moat favourable conditions. A 
list of corrections to standard star-catalogues (p, 69) forms a 
valuable addition to the contents of the volume. 

Wk have to acknowledge the receipt of the Calendars for the 
Session 1886-87 of the University Colleges of Dundee and 
Bristol, and of the Durham College of Science of Newoostle-on- 
l^ne. 

TttCMw biterarted in natural history will be glad to hear that 
Mr. QjiMbritoh lAues (his week vol. HI. (the 
of the Mftnoiri4 of **&«wick^s Works/* wkkh he Is 

0 U A^ldete lu 


ASTRONOMICAL COLUMN 

The Inner Satbu.itks of Saturn. —Wrltiiu|; in the 
Astronomische NackrUktm^ No. 2743, Prof. Asaph Hall stages 
that he has now finished the reduction and diecu&iion of (he 
observations of Titan and the five inner satellites of Saturn mkde 
at Washington since the mounting of the 26dnch refractor in 
1873. These observations have been made with the filar micro¬ 
meter, and most of them are observed angles of poritiem and 
distances. The average probable error of a single observation 
for the position of a satellite is d: o"'27. A remarkable result 
of the discussion is that the Washington observations of rise five 
inner satellites can be satisfied within the limits of their probable 
errors by circular orbits. At the beginning of this discussion 
Prof. Hall hoped that the observations would determine the 
positions of the lines of apsides with such accuracy that the 
motion.^ of these lines would be known, and that thus we might 
obtain data Ibr a new determination of the mass of the 
and of the figure of the planet. But the resulting circular Orbus 
for the inner satellites make the position of a Une of ap$ldes In¬ 
determinate, and for the present the mass of the Ring remains 
unknown. 


On account of the difficulty of making good micrometrical 
measurements of the inner satellites of Saturn, astronomers have 
revived the old method of observing their conjunctions with Uie 
ends of the Ring, or with some other marked feature in tjhc 
Saturnian .system. A scries of observations of conjunctions With 
the ends of the Ring was made at Toulouse in 1876 am} 
by MM. Tisserand and Perrotin ; and in order to test tboold 
method of observing. Prof. Hall has compared these, meaenrtts 
with his elements of the five Inner satellites. The nouh at 
which he arrives is that the probable errors of a sin^ reridiUd 
are larger for the Toulmtse obWrvfttions (:= d: 0"*4t in the meau) 
than in the micrometrical measurements at Washington. RroL 
Hall therefore concludes that observations of these satellites with 
filar micrometers are among the best we have, and dnee 
are definite measurements, and are made in veiy diffi»eat 
tions, a result deduced from them is more Hkely tU be free nnmh 
constant errortt. He suggests that probably the best Way 
effect an improvement in such measurements » to devise ebme 
new arrangement of the wires of the filar micrometer. 


The Invention ok the SEXtANT.— Br. J* U 
points out, in the Astronominkt Netfihriehi*tfi 
historical error which has crept into several astroqotxdgd 
although it was refuted some fifty years by Prof. 
a series of papers communicated to (be AWsVe/ 
the books referred tO, it is stated that tfie prindple a 0^ 
struction of the sextant was communicated to Jeras 
his brother, a Cant. HadW. who had in his a Mthidt 
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;im ^ K«wum^ who had, invented an Instrament 
ihimM principle* It is no doubt true j 

a glasler of Philadelphia, had in- 
of this kind about the year 1730; 
ipt^llgenoe of his invention did not reach Eng< 
ItfS&d. salbk the month of May 1732, in a letter from James 
XiOgstA lO Hajlley. Godfr^'s mstrument was made of wood by 
Rii^nild Wpciltey, a carpenter, about November 1730, and had 
he# ttmon bpA Trumant of which John Cox was 

hMutiW^ ]hnt model or Hadley’s octant had, however, been 
COtWtmcted hy hU brother George about the middle of the 
StaMkWr of The thanks of those interested in the history 

Ofiatvofiomy are due to Dr, Dreycr for the effort which he has 
nw4o to correct the cixors on this point which are found in 
fogai^orff*« ** Biographisch literarisches Handwdrterbuch,” in 
Won*# *" Gcschichte dor Astronomie,” and elsewhere. 


ASTkONOMlCAL PHENOMENA FOR THE 
WEEK 1886 SEPTEMBER 19-25 

/pOR the reckoning of time the civil day, commencing at 
' ^ Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 

At Gntnwich on September 19 

Sunrises, 5h* 43i^*; souths, nh. 53m. 427s. ; sets, i8h. 5m. ; 
deck on meridian, i® 25’ N. : Sidereal Time at Sunset, 
lyh. 5910* 

Moon <at Last Quarter September 21) rises, 2oh. 39111.* ; souths, 
4h« 7m .} sets, nh. 44m. ; decl. on meridian, 15® la’ N. 
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UNIVERS/TY AND EDUCATIONAL 
INTELLICKNCE 

UwiVERSiTV College, London.—W e notice from the 
prospectus of the Engineertne Department that the examination 
tor tne Gilchrist (Entrance) Kngineering Scholarship of 35/. per 
annum is to be held on the 28th and 29th inst. Candidates 
must l>e under nineteen, and the subjects of examination are : 
—•(!) Mathematics; (2) any two or more of the following—(^) 
mechanics, (^) mechanical drawing, (r) examination on sptne 
subject connected with engineering, {^) French or German, 
the use of tools. The examination is intended to be of such a 
standard as can be passed by tads from school who have begun 
to acquire some knowledge of mechanical pursuits. The appli¬ 
ances of the engineering laboratory (under Prof. Alexatwier B. 
W. Kennedy) have been very much extended during the past 
year, mainly through a grant from the Gilchrist Trustees, and 
are now very complete in the direction both of experiments in 
elasticity and the strength of materials, and in the economic work 
of engines and boilers. Laboratory work is so arranged that 
students go through a systematic course of experimental instruc¬ 
tion in these and other connected subjects during the session. 


(kfuUations 0/Stars by ike Moon (visible at Greenwich) 

Corresponding 

. Sl« M.*. Di,.p. R,.p. 

inverted image 


t Occurs on the following morning, 
h. 

13 ... Saturn in conjunction with and 3^^ 29' north 
of the Moon. 

... Sun in equator. 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, September 6.—M. Emile Blanchard 
in the chair.—On presenting to the Academy a copy of a 
volume issued on the occasion of M. ChevreuPs centenary, 
August 31, 1886, M, Berthelot remarked that this seemed a 
suitable occasion for reviving the old custom of celebrating 
Academic solemnities by the publication of special scientific and 
literary essays. The present work, in the preparation of which 
MM. Ch. Richet, G. Poucliet, E. Gnmaux, E. Gautier, 
Dujardin-Beaumetz, E. Demar^ay, and Berthelot had co-oper¬ 
ated, has been executed with rare taste and care by the editor, 
M. Alcan, and by him dedicated to M. ChevreuI on behalf of 
himself and his fellow-contributors.—Fluorescence of the com¬ 
pounds of manganese subjected to electric effluvium in vacuum, 
by M. Lccoq de Boisbaudran. In the experiments here de¬ 
scribed the author has aimed especially at determining the 
effects due to the presence of manganese. The fluorescence of 
some of it.s compounds is an extremely sensitive reaction, by 
means of which imponderable traces of this metal may be de¬ 
tected in natural or artificial substances that might otherwise be 
supposed free from its presence.—Paralytic ataxy of the heart, 
by M. Mariano Semmola. In this communication the author 
resumes the results of his further observations on cardiac dis¬ 
orders, already reported in the 'fransiutions of the International 
Medical Congress, seventh session, London, August i88i,— 
Remarks in connection with three Italian essays submitted to 
the Academy, by M, Govi. The first of these papers deals with 
an episode in the life of Galileo, showing that the hostility of the 
Jesuits to the Florentine philosopher was not due to the letter ad¬ 
dressed by him to his brother in x6o6, announcing the expulsion 
of the Order from Venice. The second describes a curious 
plano-convex lens executed by Torricelli some time between 
1644 and 1647, and recently discovered in the Cabinet of Physics 
attached to the University of Naples. The third refers to an 
unpublished letter written by Volta in 1785 on Lavoisier’s pneu¬ 
matic theory, which, although not accepted without reservations, 
is defended against the assumptions of an EngUshman named 
Lubbock, wno had essayed to tramform oxygen into a new 
principle called by him the “sorbile principle,'’—*Oii certain 
differential equations of the first order, by M, Roger LiouvUle. 
It is shown that the differential equation— 

y+«iy + + y»ty +«.=<>, 

is reducible to the quadratures if its coefficients and tfaeir 
derivatives ... satisfy the equation— 

,, mj: + KJ> - + 3(*,* - X - o, 

where L r«|>reaeiR* combination 

t ^ Ms) + a4,(4S,« - a^a^ 

and K an arMm^; whidi may vaalik—Note <m the 
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UMoty of dis$odadoti| by M, < 5 . Chs^peron. It is 
thtt of divsodation maj; be expressed with by 

niiiW of certato cycles, which are easily formed, if p6S* 
^bUity be admitted of separating at a constant temperature 
sevend mixed ifftses or vapours without the expcndiiure of con¬ 
vertible labour or of heat. —On the cotvji^ation of the Para¬ 
medic, by M. E, Maupas. Fresh observations on Pavdtntcium 
taudatum h^e led the author to the determination of a foct of 
great physiolo^cal importance, which hnd hitherto escaped his 
notice, and which seems to foreshadow in these organisms the 
fecundating processes of the higher animal.^.—On the family of 
the Polyclinians by M. Lahille. The Polydinians of Roscoff— 
studiefl, forihefirsttime, in 1872 and 1873, by M. Giard—are here 
divided into two distinct families—PolycHnidfc and Aplididjc.--- 
On the affinities of the Eocene ferns of West France and Saxony, 
by M. Louis Cric. The already-determined affinities of the 
Tertiary flora of these two regions are here considerably 
enlarged by a comparative study of their respective ferns.—Note 
on the telluric currents, by M. J. J. Lantlercr. The author's 
further observations on meteorological pheno mena c nnected 
with olcoiricity lead to the general inference that the great 
telluric cumnf of the globe has its origin in the difference of ihe 
negative potentials. '1 he constancy and amplitude of the ri^itnes 
of the winds whence it results insure both its normal direction 
and permanence.—On the discovery made in Belgium of a grave 
contemporary with the mammoth .and rhinoceros, by M. Nadail- 
lac. In a cave recently exploied by MM. Marcel de Puydt and 
Sobcht ntar Spy, in the province of Namur, were discovered 
two skulls of tile? Neanderthal type associated with the remains 
of Fkiftoceras ttchorhittu^ and EJephas antiqum ^?). It thus 
Appears that the Neanderthal race had already penetrated to 
the Meuse valley in the remotest times. From the relics found 
in the undisturbed soil of this cave it appears that they could 
make flint implements, utilise the tusks of the mammoth, 

, manufacture earthenvarc baked in the fire, that they buried 
thoir tlcftd, and in a worrl possesae<l the first rudiments of 
civilisation. 

Berlin 

Chemical Society, July 12.—C. ScheiMer, Vice-President, 
in the chair.—Fcrd. Tiemann gave an account of some reac¬ 
tions of substituted amidoximes.—C. Scheibler discussed the 
important question for the sugar industry, whether a definitely 
characterised strontium dihydiate (SrO.aMjjO) exists an such, 
or whether the substance havitjg the percentage composition of 
a dihydratc is not rather a mi nohydrate {SrO,Hj| 0 ) containing 
a higher hydrate mixed with it. lie described his experiments 
on the action of carlxjn dioxide on the hydrates of the alkaline 
earths at different temperatures and containing varying amounts 
of water. He finds that the facts agree with the latter view. 
—H. Nocrdlinger has studied the oxidation products obtained 
by the action oi nitric add on myristic acid 1 the chief products 
are tuccinic and adipic acids, besides smaller quantities of 
ffluiaric, pimelic, suberic, oxalic, and carbonic acids.—R. J. 
FriswcU and A, G. Green described their researches on the 
constitution of diazoamidobenzene, from which it is concluded 
that the constitutional formula CflHj,, N ; N . NH . CbMs asually 
assigned to it is the correct one.—M. Rosenfeld described 
lecture experiments for the demonstration of the volumetric 
decomposition of hydrochloric acid and of the sublimation of 
sulphur.—J. Bongarta gave an account of compouiuE which 
aldehydes, ketones, and kelonic acids give with thioglycoUc 
and thioftcetic acids.—R. Otto discussed the conditions under 
which the whole of the arsenic enn be removed from hydro- 
ditoric acid by hydrogen sulphide, and he showed that the last 
tracea of arsenic can be precipitated when the addition is made 
of a certain quantity of a substance which gives an insoluble 
precipitate with the hydrogen sulphide. Since crude hydro¬ 
chloric acid always contains such substances ferric chloride, 
chlorine* &c.), it can readiW be freed from arsenic by means of 
hydrogen sulphide.—P. Kfason gave an account of a new 
method for the estimation of saipbur and of the halogens in 
organic compounds by burning them in a ctirrent of oxygen.— 
HV lUHanihas isolated the lactone of Itc^losecarboxylfo add, 
and has more closely examined tfie pehtoaypimelic acid rtmulUr^ 
from the oxidation of de^troBccarboxylic acid, and xko it» 
lactone.—E. ESidi^r bas obtained a base named isoglucosamine, 
C«H,sN<^s/hy the Teduction of ph^T^focbsasonewSth tSnt dittt 
aortic mcid^ tmflfoe nod eitnitiom aimdltaiieou^ 
h with 

Cloflely resemoM the lattef in Ha properties, and prdbaHly 


dfo same 

J. Tafei dewpdlfod h 

which consists in Iho actfon et soKdm 
acetic acid on the afoc^oiic soiution of tfedt 
from ketones or aideh^^ '■tAd phnn) 4 byd|raahie j ,1^ 
takes place acemding to the equation-^ 

R J NjH, CbHb 4 - 4 H := RH , f ] 

—E. Erleiimcyer offered an expltmaiidn of the teni^kAhle 
isomerism occurring in the cinnamic acid and acrylic acid 
—K. Heumann and Th. Heidlbeig are experio^ehtii^r Wiw 
view to ascertain the influence exerted on the shade Of Cetiatu 
(lyc.s by the introduction of substitution groups and elements t in 
the present communication they describe the piodACbd by 
the introduction of chlorine.—W. Staede! ana H. Ihhetr 
gave an accouitt of their experiments On the nuHhytatloh 
^ metanitranilinc; on the demethylation of tertiary arotdalic 
amines, and also on a convenient method of prepXidng 
conipounds.—G. Ciamician and P. Silher had a paper on the 
constitution of certain di-substitution derivatives of pyrroline.— 

K. Elbs and G. Stcinike have studied a-naphthylpHcnylketOhe. 
—W. Kelbe has found ordinary cymene anti an aroAiiattc hydro¬ 
carbon of the formula CoHi. in rofin-spirit.—R. Awschlita and 
P. N. E^vans have found that antimony pentaohloridC hoilfr 
under djminishcd pressure without appreciable decomposition. 
—A. G. Ekstranu gave the results of his research oH ihe 
naphthoic acids; he has prepared ami described the varfoua 
nitro-derivativea. 
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MXTERtOR BAIJJSTICS 
‘.Exkr^. Ballisties in the Pl<me of Fire. By James M. 

Capt&in First Artillery^ U.S. Army, Instructor. 

Yp^ D. Vftn Nostrand, iE86,) 

INGALLS has succeeded in presenting 
the limits of 238 pages, for the most part a 
very good and complete account of the various methods 
npw in use for calculating range tables and solving im¬ 
portant problems relating to trajectories of shot. The 
aobject of ballistics is divided into three parts—interior 
balifstics, which .treats of the motion of the shot within , 
the bore of the gun, of which very little is known ; exterior 
ballistics, which deals with the motion of the shot after 
leaving the murxle and till it strikes an object; and the 
remaining part treats of the penetration into an object 
struck. The author coniines his attention to exterior 
ballistics. His book is purely mathematical, but well 
adapted to the wants of the artillerist. It is in reality a 
second edition. 

In Chapter I. theoretical resistances are calculated for 
various forms of heads of elongated shot; and Chapter 11 . 
is devoted to the consideration of experimental resist¬ 
ances, where reference is made to the experiments of 
Kobins (1742); Hutton ; Piobert, Morin, and Didion 
(1S39-40); Virlet (2856-58). Then follows a brief notice 
of experiments made with the Bashforth chronograph at 
Shoeburyness. The dates of the publication of the first 
and final reports of these experiments are correctly given 
1870 and 1880 respectively, but there is no notice of an 
intermediate report (84/B/1879), printed by Government 
and circulated in 1879, giving coefficients of the resistance 
of the air for elongated shot for all velocities between 
430 and 3350 f.s, (132 and 686 m.s.). But the first publi¬ 
cation of the results of these experiments will be found 
in the TlraftsactWHS of the Royal Society for 2868 for 
velocities 900 to 2600 fs. (p. 441). Mention is then made 
of some rather meagre experiments said to have been 
made by Mayevski in 1868-69 with both spherical and 
olgatgated shot. In the latter case the assistance derived 
from the results of the English experiments is fully and 
candidly acknowledged by Mayevski, whose results it 
af^Mars were not published till 1873, And lastly, 
Mayevskfs and Hojera discussion of Krupp's experi¬ 
ments made at Meppen (1881) are noticed. Some con- 
fuiioti IS caused here from the intermixture of dates of 
^^riments and dates of their publication, but it must be 
evident that the publication of Basbforth’s results was 
not anticipated by apy experimenter here named for the 
range of velocities 100 to 2800 fs. for elongated 
and for Velocities 850 to 3150 f.s. for spherical shot, 
iCxoeD^g in the latter case the results of Robins, Hutton, 
Add 

; to explain the methods of 

coefficients of resistance, lie passes 
0^ tlto l^dohim, which is however not yet 

the cane where v^oci^ 



Bshed 187^)1 and then he passes on to Mayevski’s and 
Hoofers formulae for elongated shot (1882). It does not 
appear why priority is given to these recently published 
results. These being disposed of, the author gives a very 
good account of the manner in which Bashforth obtains 
his coefficients from the observed times occupied by the 
shot in passing over a succession of equal spaces (pp. 
3 *- 35 )- Capt. Ingalls has expressed the law of resistance 
from these English results in terms of the powers of the 
velocity, upon which he remarked that the expressions 
deduced by Mayevski and Hojel from the Krupp experi- 
ments give a less resistance. He does not consider at 
aU the nature of the experiments from which these con¬ 
tradictor)' results were obtained, but at once comes to the 
desired conclusion that “ This is undoubtedly due to the 
superior centring of the projectiles in the Krupp guns 
over the English, &c.*’ But we very much doubt this 
statement Further on, the experiments given in the 
‘Annexe k la Table de Krupp” ate calculated by (i) 
Krupp's tables; (2) by Ingalls’ tables (reduced by using 
c *907, as had before been done, in the Proceedings of 
the R. A. Institution, Woolwich, 1885); and (3) by 
Mayevski’s formuUc. The agreement between calcula¬ 
tion and experiment is apparently about equally satis¬ 
factory in all three cases. But the calculation by Ingalls' 
tables supposes a reduction of over 9 per cent, in Bash- 
forth’s coefficients used in calculating these tables. We 
have not had an opportunity of examining the Krupp 
experiments of 1881, from which Mayevski’s formul® of 
1882 are said to have been derived, unless they be those 
contained in Krupp’s P.iper xxx., which gives the par¬ 
ticulars of a few “ experiences pour determiner la resist¬ 
ance de fair aux grandes vitesses.” In that case we are 
informed that no less than six chronoscopes were used 
m pairs to measure velocities at 30, 230, and 1000 metres 
from the gun. This amounts to a confession that the 
particular instrument used was not to be relied upoa 
We have not space to pursue the question further, but we 
must direct particular attention to the group formed of 
rounds 7-10, fired July 5, 1881, stated as follows 


Round 

7 > at -^0 m. 

No. 301 No, 30a 

V at 130 tn. 

No. 399 Na 993 

V at itMO m. 
No. 11:4 No. C15 

7 ... 

896-4 

903*8 

892-5 

855-9 8509 . 

— — 

8 ... 

894‘s • 

852-7 862-7 • 

■— 

9 ... 

907*4 

887-2 . 

.. 857-6 8567 . 

•• 4381 — 

10 ... 

907*4 

911-4 . 

• 8S4’« 8347 • 

— — 

Means... 

903*8 

896-4 .. 

855-1 851-3 . 

•• 438-1 — 


qoo'i m.s. 853'3 m.s. 438'! m.s. 

This is one of the six groups of rounds of which the 
experiment consists. It will ht observed that there are 
large differences in some of the velocities measured at the 
same point by two different instruments, and that there is 
only a single velocity measured by one chronoscope at 
the distant station. It is quiedy assumed that this one 
velocity of 43®'J m.s, detennined firom round 9 is perfectly 
correct and applies equadly to all four rounds 7, 8,9, and 
10 i All the results deduced from this group depend 
endfwly Chronoscope N04 tt5 

never all, and No. 114 only once. It 

a woTM ex^^ment Frmb all this 
^ A#eata 'ii^ il if aemeary to be v«ey cautious in 
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tike rei^ults of $o-call^ experiments. It ma^t be 
’ eseite^ that the efforts of the Krtupp party are direcUti to 
an iinpressibn that his system of construttlng gtins 
aSB^ projectiles has some mysterious property of reducing 
dlie resistance of the air. Now it is perhaps fortunate 
that the Ehgtish experiments were made when the Service 
guns did not #s!joot quite so steadily as they do now, 
because alf the observations were made near the gun 
when the motion of the shot was most nearly in the 
dinectfbn of motion. Although one gun was an extremely 
good one—we will suppose that the average of the four 
guns gave coefficients slightly above those due to per¬ 
fectly steady motion in direction of the axis of the shot. 
Let us consider now what actually takes place on a long 
range. The elevation we will suppose *o®, and also that 
the shot leaves the muzzle with perfect steadiness. The 
tendency of the shot is to preserve the parallelism of its 
axis, but the curvature of the trajectory soon causes the 
axis of the shot to be inclined to the direction of motion. 
The resistance of the air then acts obliquely on the shot, 
and 90 tends to place the axis in the direction of motion. 
If it succeeded in accomplishing this feat at any instant, 
all would be out of order the next moment. In this way 
the axis is kept nearly in the direction of motion. Our 
shot would perhaps fell at an angle of 12®, making 22* as 
the angle through which the axis of the shot had l>een 
turned during its flight, by the oblique action of the resist¬ 
ance of the air. This oblique action of the air causes 
other disturbances, as “ drift,'* See. Thus if in the English 
experiments the shot moved with their axes at times 
alfgfktly inclined to the direction of their motion they 
would give coefficients more nearly corresponding to the 
conditions of their motion on long ranges than if they 
had be6n obtained from shot moving with the axis exactly 
in the direction of their motion. 

Afterwards Capt Ingalls treats of the general properties 
of trajectories, the rectilineal motion of shot, and the cal¬ 
culation of tables. He explains the methods of calculating 
trajectories adopted by Euler, Bashforth, Niven, and 
Siacci. Numerous examples are given to illustrate and 
explain these methods, and examples taken from Bash- 
ftwth's treatise are worked out by approximate and other 
methods. 

The work concludes with three ballistic tables adapted 
for the calculation of trajectories by Siacci's approximate 
method. Table L, for spherical shot, is based upon 
Mayevski’s coefficients (1872); Table IL, for elongated 
projectiles, is based on Bashforth's coefficients ; and Table 
III. b said to be copied from Didion, who copied from 
Euler. This table is given by Otto for every minute up 
to 87® o', which is its most complete form. 


OUR BOO nr SHELF 

Hhtsir^Hms of tke Indigenous Fodder Grtesses 0/the Plains 
of Ffprtk* Weslern India. (I^oorkeb 1 Nature-printed 
at the Thomason Civil Engineering College Press, 
1886.) 

This is an atlas of forty plates^ the representations in 
which are most nawal and life-like, jthe characteriario 
habit of each ^fedea beii^ effectively idtown. half 

plates are atxtoManled t^^d^ the 

m floreflst Of tine % y 


Ahdropogon, 7 to PetofCUiOj 3 to 
and a each to Adsth}^ Cetwhms^ 

1:4 leiiiaiitiitg gcAOTht w 

include, amongst othem, Sacchantm^ lfe|aria, Soighhrhr 
arid Sporoboiu?. AH the species shown ate extnUBritlshi 
excepting Cynodon Pern. |an 4 Fmimm 

Gaiiiy L.J. Of these gmses none ^ ti gjrealeT 


veiy favourable reports continue to be lecbhfed from, 
Australia and from the Western Utdt^ $tafeS4 Mn Ji F« 
Duthic,^ under whose careful sup^^iaioii the w^k has 
been published, states in a short introduction that ^ the 
increasing demand for reliable information conceniinf 
the various grasses used in this country, ekh^ as feddter 
or foraj^^ has induced me to collect materiais fer the 
preparation of a work embodying all the available inifer- 
mation on this very imporunt subject.'* piis admirabfe 
arias is a contribution m the direction indicated, and the 
descriptive letterpress, which Mr. Duthie promises fO 
have ready by next cold season, will be vrelpoiriod by 
those—and their number is rapidly increasing—who are 
interested in the economic study of the Grattiinese. 

W. Frkah 

Exercises on Mensuraiion. By T. W. K. Start. (Lon¬ 
don : Sampson Low and Co., 1886.) 

A WRITER who invariably mis-spelk hypotenuse speaks 
of squaring two numbers and ‘‘subtracting the results/ 
and treats of the area of a triangle before the area of a 
rectangle, does not deserve success. Yet so unsuited' tor 
non-technical schools is the scope of most of the existing 
books on mensuration, that a little manual Hkc this of 32 pp‘- 
has an excellent chance in the struggle to existence. We 
hope the present edition may be rapidly sold, and fol¬ 
lowed by a second edition thoroughly revised. T, M. 

Lectures in the Training Schools for Kinderevertmire. By 
Elizabeth P. Peabody. (Boston: D. C Heath and 
Co., 1886.) 

In these eight lectures, which have been addressed durihg 
the past nine or ten successive years to training chtasea 
for Kindergarten teachers in Boston and ^ewhwe, Mias 
Peabody explains the system of Frocbel, and the prkfi* 
cipies on which it rests. The very first sentence of the 
first lecture shows the serious view entertained by Mia® 
Peabody of the duties of such teachers: ” Whoever pro¬ 
poses to become a Klndergartner according to die idea 
of Froebel, must at once dismiss from her mlpd dfe' 
notion that it requires less ability and culture to edocikfer 
children of three, than those of ten or fifteen years of 
age. It demands more.” 

* 

Li' Mouvtnunl teientifiqut «t induftriil m tSS;. 
Caustrtes scuHHJiqwes, Par How Virarat. (Part*: 
Libratrie Centrale das Scietices, 1886.) 

This volume is a republication of a nonib^ of Jifc«tci)«t. 

on scientific subjects contributed weeikly to the. joitnuu' 

La Gironde, with a view to keeping tbe readers bf lOuN 
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WirMit^ tts potsi^k, Tht pretture on hit tpnce is so great 
^ U it: iMp(psthU otherwise to insure the e^tpeorante even 
^ eoskm^UttUons eotpaifdng interesting and novel facts 

British A^ociation Sectional Procedure 

one Wlio ht% atMded fourteen consecutive meetings of the 
Bidi^ Assoebitton> with seven years’ eKp^rience as a Sectional 
Seoivtwryt as one* nDre yver» who has a high opinion of the benefit 
theiei^eiijdft^s m\y confer upon aspirin;; lai'^n^rs and isolated 
I veittura to submit a few ob^ervationi on the details 
of t£e tmdnct of the busmess of the Sections—a subject, I think, 
of ffMMtut interelte and importAtice. 

My remarks apply directly to Section A, and only touch 
Settlors B and G incidentally. I have no mcan% of knowing 
anything about the conduct of the business of other Sections, 
^t as regards Section A every oac tmisl feel how great a burden 
tlm papers are becoming, and how impossible it seems to deal 
with tbfftn adecraately on the present system. The papers sent 
in are good and interesting almost without exception—there is 
no IbaU in the quality of uie papers, it is their superabundance 
in proportion to the time that emstitutes the evil. It is dis¬ 
heartening to a man who has taken much care and trouble in 
Some piece of work, and in preparin^f an account of it to lay 
before the Section in order to get advice and encouragement for 
Either labours, to come on at the end of a long day when every 
one Is tired^the seniors many of them absent, and to find it 
eapedieat to abstract even his abstract, and give a hasty and 
barely Intelligible account of what he has dons i the next paper 
being hurried on without any adequate dUcms’on in or<ler to try 
and get through the list. I speak with the greater freedom 
beoauae I have no por^ional grievance whatever: what t say 
tnarely represents a feeling which is certainly prevalent. More¬ 
over, I by no means imply that anyone is to blame. The effective 
oemdoct of the business of a Section in which title* of papers 
are liable to be handed in at the last moment is a m)st difficult 
eaatter, and one can only grow wise by experience. 

This year the experiment has been tried of sitting on only four 
complete days, end of putting 35 papers down for one of them 
hiorder to avoid a Wednesday sitting if possible. My impression 
of the general feeling is that this has ^cn a failure, and has 
vssttited in a doll meeting. There are several objections to not 
sHthig on a Saturday—not the least of which is that the break 
between Friday evening and Monday morning is rather a long 
^voe, and the temptation to go away is strong. 

In the days when I received the traditions of the Secretaryship 
from Mr, t. W. L. Glatsher, a Saturday sitting wa* the universal 
rotl^ and n was devoted to pure mathematics. At Bradford this 
mitt mathematical day was a most mcmoralde and brilliant one. 
tft those day»i moreover, joint sittings with other Sections were 
udtWfiMpd of. : Electricity was then lUmost unknown to Section 
<il^ aSd the border region between physics and chemistry was 
lew active. Nevertheless the press of papers was even at that 
tlW oonsiderabic, and a long Wednesday sitting was a frequent 
ocentrenoe. 

At the present time joint sittings, or semi-joint sittings, with 
B arid G, and even withC and D, arc liable to have to be provided 
for s and these joint sitting and interdiscussions are surely likely 
to. be ampiig the most fruitful and instructive periods of the 
meeting, and everything should be done to encourage 
Bttt if thne is to be found for any such discussion or joint 
1 if at the same time the papers accepted are to be 
>lf so at rdally to encourage, and ndt discourage, 

^ mim I my take it as evident that it is quite hopeless 
npe to avoid sitting on both Saturday and Wednesday. 
* 1 hM a favourid^lft day for a ^og of A, 

^ the otJ^r are then peh iihit a good 

' r pptaitiM, and opportnnlty for a Juantlon 
It fotyifo that the innovitlcm of Saturday 

1 '!■ A ‘ .Aji‘^‘ v' i'rS''.'f''J 



olasaification of papera so as to get a convenient list on each 
day, and to endow eaidi day With a character of its own. 
is sm old pmotice, but it seeisH in some danger of MfU dis¬ 
carded, and it k a most usefol one. Let us consider the myt 
order. 

On Thundav there are, of course, the Presidents^ oddhesoes ; 
not only the acidrest in A, but also those in B and O, which are 
likely to draw offf a considerable number of physicists. Indeed, 
these Sections considerately postpo ie their commenoeteent till 
12 o’clock, for this most desirable interchange of members. 
Those least affected by either of these Sections are, perhaps, the 
astronomers ; and therefore it is convenient to M up the rest of 
Thursday with papers on astronomy, tides, terreatriai magnetism, 
and with reports. The day thus acquires a dignihed and sub¬ 
stantial character. 

Friday is a day to be devoted to t>ure physfos, i.e» to 
papers interesting to theo etical physicists as dlstii^oished 
from those concerned with celestial or terrestrial applications. 
The day is suitable for mathematico-physical papers, for reports 
on theories of light and electricity, and such like. 

On Saturday the pore mathematicians should take their 
innuigs as of old : they should be the main Section for that 
day, and should not consent to be shunted off into some small 
and unknown room. The rest of the Section may cither meet 
as a sub-section to clear off a residue of papers on general or 
applied'physics if any were left ovecfmm Thursday ; or, if oppor¬ 
tunity offers, it may hold a conjoint meeting and discussion with 
some other Section, such as B or D in that Section's room. 

Monday Is a day devoted to meteorology ; and the growing 
importance of this branch claims that it %ould have the time 
fairly to itself, and not be swamped by a muhitude of other 
papers crowded into it from other days. Hut inasmuch as a 
number of members lake only a general interest in meteorology 
they are set partially free for atlandafice at other Sections, and 
accordingly u is becoming customary for Section G to take 
electrical and other communications of a physical interest on thU 
day, and for Section B to read its papers on phy.sical cheinibtry. 

Tuesday is another day for pure physicb, like Friday; but 
inasmuch as the physical aspect of chemistry is manifestly 
growing in importance, it is probably feasible to take papers 
having a more chemical bearing, as well as all those which were 
omitted from Friday’.s lUt. Section B would doubt leg* be able 
to take its technical papers of less general interest on this day, 
os it did at the late meetings 

Finally, Wednesday is a most useful day, not only for clearing 
up arrears, but fora class of papers often very interesting, and yet 
such as should not be allowed to interfere with the more serious 
business of the meeting at times when the d/i tnajores are likely 
to be present in force. These ore papers on minor and semi- 
technical points—new batteries for instance, telegraphic and 
observatory details, rheostats, cum nutaiors, and all manner of 
things, not by any means unimportant, but yet involving no 
serious difficulty or novelty of principle. Some of these might 
be taken in the sub-section on Saturday. If, by reason of dis* 
cussum on other days, there are arrears of work to be dealt with, 
then a sub-section to deal with them may be appointed for We I- 
nesday. Splitting of Sections is undesirable (though it is much 
better than destroying the whole object of the meeting by 
undue haste), but if it hai to be done, Saturday and Wednesday 
are the days for doing it; partly because the work to be accom¬ 
plished is oy that time known, partly because few otlier Sections 
arc then meetinjy but mainly because the important days of 
general interest, Tuesday and Friday, are thus left uninterfered 
with, and with their interest undissipated; while on Monday, when 
the interest is more special, and to a less extent on Thursday also, 
many members maybe expected to wish to attend B or G, and 
an A sub-section in addition is quite undesirable. Tke possi¬ 
bility of meeting at 10 on Saturday and Wednesday k a feature 
which enables a good deal of work to be got through, before 
excursions on the one day and oommittee-xneetings on the other 
put an end to the sitting. Let me summarise these suggestions. 

Thursday^ —President’s address in A. iteports iind pai>crs* 
on asttonotr^ and earth physic*. At 12 ofolock Presidents’ 
addresses in^ B and G. 

^'Heporis and.pepers on pure and more mathenmtioal 

physics. , 

' a and papers in puw mathematics. Also 

iSfth some other Section as mif-anged 5 or 
' ttatkl details. , , 

m on ;metebroldgy 
bl^ktry in % Electricity fo 01, 


posedbl^ foim * 
ttoikld 
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«nd^pkp«n dh pure ahd more cbemicftl 

aad papen on minor or semi^technicd 
i:^gplini^fle^tnl dekm^t. Stmaltaneoue snb-sectioo, if necesea^, 
:^HCt|aiing off nimrs without haste. 

It may be felt that this means a hard week’s work. Welh it 
doMi Attendance at these meetings, if attentive, i« no cMtd'a 
pliy« But if any diminution is necessary, 1 submit that it is 
better to shorten each day's sitting than to lessen the number of 
days. One is nesh enotigh at to, when the committee work 

S ns, but pretty tired and hungry at 3. If interest dwindles, 
papers begin to hurry themselves off without discussion, or 
to drone themselves dismally through, it is far better for the 
Hection to rise at 2, Instead of constraining itself to continue the 
process till the allotted hour. On the other hand, if interesting 
discussions arise, and attendance is good, it is very w^eli to he 
able to continue the sitting till 3 or even longer. Though, 
indeed, Thursday is the only day on which a sitting may happily 
be continued beyond 3 without being disturbed by a committee 
meeting. 

T have now said my say. I offer no apology for treating the 
subject, because my single atm in doing so has bcea to 
enoeavour to do something to promote the usefulness and 
success of these meetings. Ouv£a Lodge 

University College, Liverpool, September ij 


The Geological Age of the North Atlantic Ocean 

While the interest attaching to Sir William Dawson's Presi¬ 
dential address at Birmingham is still fresh, 1 wish to be allowed 
to offer a few observations on that part of it which deals with 
the geological age of the North Atlantic Ocean. The President 
in referring to those writers who, like Mr. Crosby in America, 
Mr. Metlard Reade and mySelf in Britain, maintain that the 
North Atlantic and the American continent have in the main 
changed places in Paleeozoic times, makes the following state¬ 
ment. Admitting the correctness of the facts as to the swelling 
out of the Palaeozoic sediments in the direction of the Atlantic 
seaboard, he endeavours to account for these very striking pheno¬ 
mena thus: “1 prefer, with Hall, to consider these belts of 
setBment as in the main the deposits of northern currents, and 
derived from Arctic land, and that, like the great banks of the 
American coast at the present day, which are being built up by 
the present Arctic current, they had little to do with any direct 
drainage from the adjacent shore." Now, in reading this 
passage it occurs to me that Sir W. Dawson must have felt he 
liad a very questionable case when he attempted to support it 
by such an hypothesis. To lil<en the great sheets of sediment 
which spread themselves sometimes over half the North Ameri¬ 
can continent south of the Great Lakes to the banks heaped up 
along the Atlantic coast is a point of analogy in which, probably, 
he will find few to concur. The Palmozoic sediments are certainly 
not banks, but sheets originally spread over the sea-bed, and dis¬ 
tributed according to certain recognised laws of increase and 
decrease of thickness. 

But, putting this point aside, I may be allowed to ask, How 
can we suppose the existence of a northern current bringing 
sediment from the Arctic regions, and spreading it over Eastern 
America, unless there was at the same time a coastdioe to guide 
the current in taking a soutlicriy direction ; and if such a coast¬ 
line existed, must it not have lain along the eastern American 
ahore, because the American continent itself was then sub¬ 
merged? If wc examine a current-chart of the globe, we find 
that all the N.-S. oceanic currents flow along the continental 
shores and^ take their directions from them. If America and 
the Atlantic, south of the Arctic regions, were both oceanic in 
I^teonzoic times, then the current would not have been southerly, 
but westerly or easterly, according to circumstances, certainly 
not flowing from north to south ; therefore this explanation for 
the distribution of the Palceozoic strata cannot, 1 venture to say, 
bOhr the test of examination. 

Again, the President states: ‘*It is further obvious tl\at the 
orduAry reasoning respecting the necessity of continental areas 
in the present ocean basins would actually oblige us to Sui^>ose 
that the whole of the oceans and continents had iepeetcdjy 
cfaai^ places-" Now* as regards the North Atlantic, this & 
an o^ction arhich is purely fmafelnaiy ; because the evidence 
goes to show that it remained in the eondition of a continent 
ihrongh tim lyireoaolc ag^^^th, of course, 

; atjul h is rmly a wri^ier in the !]%- 
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these tracts, Palscozoic strata appear to nave been 
(prior to denudation) over by iar the greater poatio^ cff the pumt* 
tinents, and the sediments must have been derived fimi the 
adjoining continental areas, which ore now covered by the 
waters of the ocean. 

The question between the President and myself is mafnly. 
this: Did the sedimentary strata of the Pabeoaoic periodnf 
North America come from lands lying around the Arctic CinQtev 
or from others occupying the position of the North Atlantic f 
American geologists have a favourite theo^ that, the ArcHc 
regions have been the originating lands, bUt I venture to repeat 
that if it be allowed as a general princ^de that the origbiating 
lands lay in the direction towards which thesedimenti thicken, ana 
opposite to that in which the Umestohes are most deveioped, the 
conclusion is inevitable that the Atlantic was in the main a land- 
surface in Palaeozoic times. All the Palsebxoic formations of 
North America point to this conclusion, Us 1 have on former 
occasions attempted to show,^ and this, regardless of the ques¬ 
tion whether or not there was also land along the Arctic Circle. 
Throughout the Silurian, Devonian, and Carbonijieroua epochs 
marine limestones were in course of formation mainly, over the 
regions west of the Mussissippi, and sediments mainly east of 
that line and chiefly in the Appalachian region. The general 
direction of the swelling out of the sediment is (if I mistake not) 
rather south of east than north of east. Thus, the '^Potsdam 
beds" appear to swell out towards the E.S.E. ; the Hudson 
beds," S.E,, and S.S.E, ; the “Hamilton beds" of the 
Devonian, towards the E. or £ S. £.; and different members of 
the Carboniferous series swell out N.E., and S.E. On the 
whole, and as a general result, the centre from which the sedi¬ 
ments appear to have been chiefly distributed seems to have 
lain around the point intersected by the parallel 30** N. let, 
and the meridian of 60® >V. long., except in the Carboniferous 
period, when the originating lands app^r to have Iain in tbe 
region of the first Atlantic cable, between Newfoundland and 
the British Isles, and which lands were probably continuous with 
those of the Arctic continent. 

I wish, in conclusion, to take this opportunity of adding a few 
words in reference to the Archaean rocks. I am much disposed 
to concur in the view of Sir W. Dawson—th{it the fundamental 
gnebsose beds of the Archaean period may have had a different 
origin from the melamorphic strata of succeeding periods, and 
that thev may not have been originally sediments. This obser¬ 
vation does not, however, apply to the schists, limestones, and 
quartzites which succeed them, and which sometimes ii^Ude 
beds of gneiss, as in Scandinavia. From this point of view, 
birthday of the Atlantic continent may not have jdated farB^v 
back than the commenomaent of the Palaeozoic age—itpresenm 
in Britoin by the Cambrian, and In America Iw the' Potsdam, 
sandstone. As a continent it remained till the close of that sgO* 
To what extent it survived the terrestrial movements i^hidi 
closed that epoch I am ndt prepared to say. 

Dublin, September 15 EdwArd Hull ^ 

Earthquake at Sea 

Captain H. J. Olsen, commanding the brig VHtMmini ^ 
Drammen, reports that, on the lat Uist., being by dead reckon'* 
ing in lat. 50® ic/ K., long. 1*40' W., he ob«eiim4yi“bWW«to 
3.30 and 4 p»m., three rumbfings at short intervals, during wbkh 
the ship was felt to tremble vidently, so that both thd bSbaMw 
of the cabin and plates on the tabbt clatter^. The 
north-west, with a gentle breesze, and the sliip Wsf 
hoard tack. ; " JuGESf -, 

Dei Nonke Meteorologiske Institute . , > . , : 

Christiania,'September IS ^ 

' ^.Peripattta ■ ■ 'v ■ ; vx-,VjJ, 
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to rlnuyifV tJi»t in J4i^«u0y t88i I ts^ptored a uniele 
^ ^ in A» loWk mx$ip woods at Breves, on the 

Of liiMij^ 'dkOOtH of the Ameepo*. The spoeimen U now 
entoieiioMi^eaf oollectlons of Cornetl Univemity^ Ithaca, 

John C. BiUNiiinE 
/JUooAoltii^^ Ind.. U.S.A.1 September a 

t»S JiBCENT EARTHQUAKE IN GREECE 

I J^ORWARD the inclosed copy of a report made by 
the master of the steamship La Valttte in reference 
to the earth<^uake which occurred in Greece last month, 
in case you may not have received the report and might 
wiA to publish it 

W. J. L. Wharton, Hydiographer 
Admiralty, September 20 

Rej^i^t made fy the Master of the s.s. La Valette^* to the 
Superintendent of the Ports^ Malta, furnishing 
eerimn particulars in connection with the earthquake 
^fUch occurred on August 27 

On the 27th inst., at 11.30 p.m., whilst in lat 
36^ 18' N. and in long. 2C 33' £., or at a distance of 
50 miles W. ^ S. from Cape Matapan, I felt, all of a 
suddas, a very strong shock, which made the ship 
tremble, esj^ially the engines, for the space of about 11 
seconds. The ship was proceeding at the rate of 10 
knots an hour, and with such shaking lost her course. 
The engineer thought that the screw had been lost. 
After the shaking was over all was right again, At mid- 
idght in the direction west-north-west, in lat 36® 17' N., 
long* 3 !^ 27' £., I observed on our right something like a 
mass of thick black smoke, which, like a cone, was rising 
up perpendicularly from the horizon, and at intervals 
changing into a reddish colour. In the meanwhile a 
perfect calm prevailed, with heavy sea from west at inter¬ 
vals At 4 a.m. of the 28th, when the ship was in lat 36"* 
13' N., and in long, 20® 43' £., the wind commenced blow¬ 
ing from north-west, which made the horizon a little clear. 
At 10 a,m. the mate, who was on watch on the bridge, 
reported to me that he had observed in the sea several 
fitripeB of a dark yellowish colour about one quarter of a 
mUe long in the direction from north to south, which 
looked like shallows. The sea continued always heavy 
from west with veiy little wind. As the ship had a cargo 
of cattle, which suffer greatly from heat, 1 could not lose 
time in measuring the depth of the aforesaid stripes; 
therefore I tried to avoid them. During the navigation I 
thought proper to take precautions, as when I was at 
Alojeandretta my owners informed me by telegraph of 
the report made by Capt. Tomlinson, of the steamer 
Ty&emtion. (Signed) Capt. L. Aquilina 

Malta, August 39, 1886 




THE TOTAL SOLAR ECLIPSE OF 1886 

supple that if, some months ago now, when the 
question of sending out an Expedition to Grenada 
during w rainy season was first discussed, any one had 
proidieated that out of a party of eight seven would see 
tbei eclipse and record results, the general feeling would 
lutove been that such a view would have been too sanguine. 
Tliis^ bo^ver> is what has happened, and so far as the 
observations and photographs goes the Expe- 
ditiovk must be pronounced a success. 

WMi regard to the total result, however, no one is yet 


ion to apeak with certainty, for 'ibme of the 
;pjhg taken are not yet developed, and others, 
Jevetqj^, have not lt»en submitted to any eaami- 
tbU ^mt, however, we need not lay aiiy great 
liar 4 aeh 

t Mp io pictures 

:«b db Ih " 


reason that they are not large enough and not detailed 

enou|^. 

Has, then, tedar theory been advanced by the eye obser¬ 
vations? From the sketch o( the wonc done which 
appeared in yesterday^s Times, from the pen of a Corre¬ 
spondent in Grenada, and which we reproduce, we think it 
has certainly. Prof. Tacchini’s observation that 
prominences seen most prominently during the eclipse 
were not the prominences seen by the ordinary methotL 
and that the latter only reveals port of a very complicated 
phenomenon, is valuable in itself, but taken in con¬ 
nection with the fact that the eclipse prominences and 
the parts of the prominences not seen by the ordinary 
method are probably downrushes, wholly or partially, it 
is difficult to overrate its importance. These eqlipse 
prominences, which Prof. Tacchini calls ** white ** promin¬ 
ences, are high and filamentous, and that distinguish^ 
observer, we know, does not hesitate to express his bdief 
that the “comet” seen in the eclipse of 1882 was really 
ond of them. If this be so, then the meteoric downpours 
of consolidating and consolidated materials are already 
en hndence with a vengeance, and these are the parts eff 
the solar economy we want most to lay hold of just 
now. 

That part of the Times Correspondent’s letter which 
refers to the results obtained runs as follows;— 

“The Green Island party was the only one doomed 
to disappointment. At Carriacou, Boulogne, Hog (or 
Fantdme) Island, and Prickly Point the eclipse was seen 
and results secured, although at these places even it was 
touch and go, the sky being cloudy everywhere. Carriacou 
was most highly favoured. During the totality the sky 
was cloudless, though the sun was covered one minute 
after the rim re-^|)eared. At Fantdme Island the last 40 
seconds, and at Prickly Point the first 50 seconds, were 
lost At Boulogne the clouds were still more persistent, 
and cut off 70 seconds of the totality, although Mr. I'umer 
secured some observations during the four minutes before 
and the five minutes after. The presence of cloud during 
totality is a more serious matter than it might appear at 
first sight, for not only is the lime reduced during which 
precious facts may be recorded, but pre-arranged pro¬ 
grammes are interfered with, and it may be necessary to 
change them in order to meet the altered conditions. This 
requires a rapid and wise decision. 

Before I attempt to give any summary of the general 
results obtained, it may be remarked that the kinds of 
work attempted as a rule by eclipse expeditions are four 
in number, and are very distinct both m their methods 
and results from each other. We have first of ^1 neiV 
facts, or new views of facts, which experience shows us are 
always obtained at such times, though they are not sought 
for as such. Next comes the testing of views which have 
been put forward to explain and harmonise the results 
previously obtained, and this pan of the attack becomes 
very important when there are rival hypotheses in the 
field, the superiority of one of which can be established 
by a few critical ob.servations. The third kind of work is 
the testing of the new methods of obtaining facts, the 
introduction of new instruments, or of new or improved 
ways of using old ones. Only in this way can a complete 
and perfect system of eclipse observation be built up. 
Finally we have the application of the ordinary methods 
of obtaining records, which for the most part arc photo¬ 
graphic. Astronomers not only want to study the 
phenomena of each ccUpse to get at the physical and 
chemical structure and nature of the sun's atmosphere, 
but they want to note the changes from eclipse to eclipse, 
in wder to see which phenomena are liable to variation. 

And anii mriod Of BUch variation If it CXt^ 

eO^servatioha secured in Grenada 
advance has been thade olobg 
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views have been satisfactorUy 
tesjt^, new instnin^cntaf methods have been stuaied, and 
r^nas jOif the general pbenpmena have been secured, 
lian as Wefly as possible go over each of these poihM^ 

*** First as to the new facts. For these we have to refer 
to the work of Prof. Tacchini at Boulogne. No one was 
moro competent Utan he to note the prominences and other 
appearances visible during die eclipse. This be did with 
a ^inch, and so soon as the clouds permitted after the 
eclipse he observed the spectrum of the prominences by 
ordinary method. He found that the prominences 
seen under these two different conditions and by means 
of such different methods were not the same. He also 
noted that the prominences see^i during the eclipse itself 
had the same characters as “’the so-called ^ white * pro¬ 
minences which he observed in 1883 at the Caroline 
Islands. These appear whiter and dimmer as the dis¬ 
tance from the photosphere increases. These observa¬ 
tions have been very closely examined bv Prof. Tacchini 
and Mr. Lockyer, with the result that 00th these solar 
observers are now preiiared to ascribe these new pheno¬ 
mena to the descent of relatively cool material. 

** It is difficult to over-estimate the importance of this 
result from the point of view of solar tlieory. The deter¬ 
mination of the direction of the currents in the solar 
atmosphere is indeed so important that it was included in 
the programme of the observations to be made by Mr. 
Turner with his 4-inch finder, but no certain results were 
secured by this means, as the structure of the corona was 
afiparently unusually complicated. In the spectroscope, 
IsjQwever, one long streamer was observed to be much 
brighter near the limb. This is not absolutely conclusive 
evidence, but it has its value. 

** To return, however, to Prof, Tacchini^s other ob¬ 
servations. He found that the prominences which were 
visible both during totality and by the ordinary method 
presented very difterent appearances, so that we are 
driven to the conclunion that by the latter wc only see 
^rt of the phenomena. This entirely accords with Mr. 
Lockyer’s recently published views, in which it is sug¬ 
gested that the metallic prominences seen near spots 
are really mixed up and down rushes, with probably an 
excess of the cooler descending material. Thus, for in¬ 
stance, the metallic prominences observed by the ordinary 
method after the eclipse were found to be only the 
central portions of those observed during totality, the 
part visible only during totality forming a whitish ftl..ge 
round the more incandescent centre. Another very 
important ol>servation was made. The ‘ flash ’ of bright 
lines, attributed by Prof. Young to tlie existence of a 
thin stratum which was supposed to contain all the 
vttpours the absorption of which is registered by the 
Fraunhofer lines, was found to be due solely to the great 
reduction in the intensity of the light reflected by the 
earth’s atmosphere allowing the spectrum of the higher 
regions to be seen the moment the lowest stratum of the 
corona was covered by the moon. This is enrp^ing the 
unveiling of the spectral effects by the increasing dark¬ 
ness recorded in the Egyptian eclipse to its mrthest 
lismt, and it harmonises all the observations of this kind 
toide since the eclipse of 1870. 

“ So much in the way of new faas and new ideas. We 
come to tlie second kind of work, the testing of old 
In this connection we have to refer to Mr. Turner’s 
WOfk at Boulogne and Mr. Perry’s at Carriacou. Mr. 
Lockyer, before the eclipse of 18S2, had been driven by a 
long series of experiments and observations to concltide 
that the part of the atmosphere was composed of 
aucceesive strata giving differtm spectra, and th^t the 
sK>lc cause of thp cMlerenoe was temperature. A test was 
possible during . ah ecUpe^ isr then these lines ^ any 
sdhstadc^ se^ to bi%hum wbea a hi^ert;emperewn hi 
empbyed in the seen Gfliorte^ apd 
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diction to^be made 
worthy confldetice. Birt this was a 
the observations to put the hypothesis on a wider bane* 
Mr, Turner did this, and found that the facts observe^ 
this year were the same as those recorded hi 48^/ It 
remains now for those who op^fee Mr. vie*^ td 

give a more simple and sufi^ient explatiatkm of tboei 
facts than he has done* Mr. Perry was to have extended 
the test further, but he failed to make the critical c^err 
vation, as a large number of lines were soeh* and thbyim 
only for a short time, for the clouds came up dtrectly after 
totality. 

“Capt. Darwin was charged with a test of a different 
order. It was stated, after the eclipse of iSyi^that the 
light of the corona was in all probability strongly photo¬ 
graphic ; and in 1875 evidence in tms direction was 
greatly strengthened, and spme attempts were made to 
utilise this quality to obtain photographs of the cprona 
without an eclipse. The efforts failed. More recently 
Mr. Huggins has tried the same methods with ^at pre¬ 
cautions, and he has obtained appearances on hie plates 
which resembled the corona, so that some thought theft 
success had been achieved. The natural thing to dp wae 
to test the method during the progress of the eclipse U> 
see if the appearances in question, due to atmospheric 
glare according to some, to the corona according to 
others, really resembled the corona w'hen revealed by 
totality. Capt. Darwin’s work seems to leave no doubt 
that the effect is due to glare only, and that the corona 
has nothing to do with it. 

“ Next as to new methods of attack. This year the 01% 
new method applied has been a change of the photon 
graphic manipulator, with a view of obtaining a much 
larger number of pliotographs and increasing the size of 
the images at the same time, by using larger lenses aif 
longer focus and secondary magnifiers. Along this Ime 
success has not been complete, because the photographs 
have not been actually taken, as this new work was under¬ 
taken by Mr. Lockyer and his party at Green Island, and 
was c louded out. In spite, however, of this want of photkiH 
graphs, Mr. Lockyer will not hear of want of success. He 
holds that the problem has been solved. 

“ I have given an account of the work at Green Island, 
including the results of the rehearsals, and your readera 
w ill have been able in a large measure to farm an opinion 
of their own. The improvement consists e&senti^ly in 
using four plates in one slide. The difficulty always hoa 
been in getting the slide in and out of position, so ttift 
the more plates we can work in one slide the more 
difficulty and consequent loss of time ore evaded. Another 
advantage lies in the use of a secondary magnifier. ^ by 
this means not only is tlie photographic Unage of the sun . 
enlarged, but a system of cross wires can be introduced 
which permits of a perfect orientation of the picture ob¬ 
tained—that is, the exact east and west points m. the cir¬ 
cumference can be detennined with the utmost preckax^ 
and from this the position of the various phenoomitwijlth 
regard to the sun's equator aikd poles. It can be. 
imagined that on this point there must bO no dttonitsdii 
sound. 

** We next come £0 the photogmphic tecoid Obtained by 
old methods—that ist, methods dating in the casee|phbtn^ / 
graphy of the corona htHU 1653^ and In the case m tpeo. 
tfum photography frdm 1875* Alwat ttrsnty p^hdthgrapb^r / 
of the corona have been obtained in all, and hyp 
graphs of hhe chmmospw^ and ki^er 

eomna. Ift. Mahndeir obmined of 

txhsm havh obtain at l^iMrrbtoOku 
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>os^ 4iie ^ame wor0i 

___ , 3il$^ been aecui«4 by mt^bdeh But 

mudh 6 A tb{S| for, as rbav« said 
tbaAb:,pfio!to;mpK5 hav6 not y«t been developed; 
b«i(ft If'A ^6oa one has been received, the laboratory 

Ik enbuld going will take at least one or two years 
bpB^ tht teachings of the precious recoid are exhausted, 
eo^lled ^measut^ent' of such photographs^ is 
next to 

♦* Awng the records obtained on this occasion must be 
observations, now for the first time in- 
dMedin the ordinary routine of eclipse work. The point 
of a disk observation is that an observer is by its aid able 
to obs^e the outlying solar appendages under the best 
conditions, so far as the sensitiveness of the eye is con¬ 
cerned. For ten minutes before totality the observer is 
blindfolded, and at the moment of the totality he is led to 
a small aperture through which, the bandage over his eyes 
having been removed, he secs a black disk some 40 feet 
away, which shuts off the moon and the brighter interior 
portion of the solar atmosphere. The eye, therefore, being 
thus shielded, is in the best position to pick up faint 
streamers extending beyond the borders of the disk, and 
to note their positions and extension. Streamers were 
thus noted at Grenada, extending far beyond the limits 
seen in the ordinary way, but the air was so saturated with 
aqueous vapour and incipient cloud, even where substantial 
clouds did not make their appearance, that the failure of 
any of the observers to see the equatorial extension ob¬ 
served by Prof. Newcomb in the clear sky of Wyoming, 
at an elevation of 7000 feet, in 1878, by no means proves 
that the extension was not there. The question of the 
continual existence of an extension of matter of some sort 
or other in the plane of the sun’s equator must be held to 
be still su^ judice, 

'*Capt. Archer at Fantome Island, and Capt. Maling 
at Prickly Point, made disk observations fairly accordant. 
The former had greatly improved the disk provided him 
by surrounding it with concentric rings of wire, so that 
distances from the centre could be measured with the 
greatest accuracy. 

**The records obtained by Prof. Thorpe regarding the 
intensity of the light of the corona were sufficient in 
number to suggest that when they are reduced a value will 
be obtained to be placed side by side for purposes of com- 

? arisen with those previously obtained in 1870 and 1878. 
n this connection it may be remarked that the darkness 
of an eclipse must not be taken as a measure of the dim¬ 
ness of the corona, for, if the totality be longer, more of 
the brighter portion of the solar atmosphere will be covered. 
This was certainly the darkest eclipse seen since eclipse 
eapWittons have been in vogue. This shows the import¬ 
ance of Prof. Thorpe's work, for if successful it will give 
us the luminous intensity per unit of surface of different 
rittgions of the solar atmosphere, as well as the intensity 
bfthe total light emitted. 

•^ The preceding sketch of the results obtained has of 
neotafdty oeen of the mbst general character. Not till all 
th0 observations are published in detail, as they doubtless 
w31 no very distant date by the Royal Society, 

waA not till they have been discussed by those competent 
to dtucttss them, can a final verdict as to their value be 
We have of set purpose dealt only with the con- 
which he on the surface.'* 


NOTES 

6f Aleiflahdto Dorna, Dlreetot Of the Asirenomlcal 
' Turin, took place on August at the age 

. ^ of the Sttidtaiy Institute of, Ck^at 

' in York, ■ $h 

address 


the hesitattcy with which he accepted the position of President 
of the OiugreBs, a hiesttancy induced by the knovdedge that he 
could not presume to appear before a body of sanitary experts 
as an instroctor. Having referred to qtiestions which had been 
dealt with in regard to sanitary science by his predecessors in 
the Presidential chair, ho observed that it now remained to be 
considered how sanitary improvements might be carried still 
further by the co-operation of investigators, legislators, apd ad- 
mioiatrators* As to the work of investigation, it had hitherto 
for the moat part been personal, and the waste of labour had 
been enormous. The Institute must develop into something 
grander and more powerful. The Colleges of Physicians and 
Surgeons had done much, but it was rather for individual than 
collective good. Why should we not have a College Of Hesilth ? 
The President then reviewed the work which those Whom be 
called the ** advanced guard of sanitary science *’ had accom¬ 
plished, in lessening the death-rates of our population, and in 
benefiting the public health by prolonging life. Much of this 
he attribute<l to the coincident progress made in the science and 
art of medicine and surgery. He claimed for the medical pro¬ 
fession a considerable share in the gain to the State of increas¬ 
ing numl^ers of more healthy subjects. We could not be far 
wrong if we put the average duration of human life in Great 
Britain half a century ago at about thirty years ; now, according 
to the healthy life table, it was forty-nine years. Formerly it 
was calculated that a twenty-third part of the population was 
constantly sick, and the products of all that labour for the time 
necessarily withdrawn. A great deal of this sickness had l>eon 
altogether prevented, and the duration of that which comes in 
spite of sanitation was lessened. He then dealt with the pro¬ 
gress which had been made, since the Sanitary Institute had 
come into existence, in the moral and physical condition of our 
population. Dealing then with the various subjects to which 
the Institute had given attention, he divided them into five 
groups : (i) those relating to the training and health of the 
population; (2) to their social comfort and well-being ; (3) to 
the prevention of disease; (4) to the care of the sick ; and, 
lastly, those relating to the disposal of human refuse and re¬ 
mains. As to teaching the public on sanitary mattery it emdd 
never be done without elaborate organisation and legislative 
authority. 

One of the tasks undertaken by the authorities of the British 
Museum since printing has taken the place of handwriting Ift 
the Catalogue is the publication of certain important sections of 
the Catalogue in separate parts. Thus the entries under 
America, Cicero, Lutlier, London, and many others have 
already appeared. The last of these is one of special scientific 
interest: it is a reprint of that part of the Catalogue which is 
classified under the head Academies. The definition of 
academies for the purpose is ** Learned and Scientific Socie- 
ties.” The entries fill five parts, making a thick folio volume 
of about one thousand pages. In the great written Catalogue, 
which is well known to all readers, twenty-eight volumes 
were given tO this one subject. The headings have been 
thoroughly revised throughout, and the names of a number 
of societies have been expunged, to be placed under more 
appropriate headings. Thus, agricultural societies, schools, 
political clubs, &c,, which had crept into the Catalogue 
by degrees In course of time, have all been omitted. As 
it is, the total number of entries is about 32,000. ** Lon¬ 

don ” is tbte longest sub-heading; it fills nearly 200 pages, 
with about 6500 entries. Paris, St, Petersburg, and Berlin 
have abont 3000 entriefs each ; Vienna and Amsterdam about 
ipOo, Towns are used £>r snb-lieadlngs, and under these are 
arranged atphaberieaUy the names of the societies issuing the 
publkatiqbs*Tha 0|14 aub^headings of coubtrics have been 
abei^h^d^" the ^urb-headings would read 











Great Britain aad Ireland,—London, Royal 
Kne^y/’ The tenms are now arranged alphabetically, regardless 
of noOfttWei. Only completed series are fully entered ; works in 
progress are, according to the rule of the Museum, catalogued 
yrtth the date of the first volume, and the words ** in progress.*^ 
The work covers the greater part of the scientific literature of 
the world; when the Catalogue of ** periodical publications’' is 
finished, there will^e little relating to science which cannot be 
found under appropriate heads in one or the other. It Seems 
Hke looking the gift-horse in the mouth, but we cannot refrain 
ftom observing that the value of these five volumes would 
be enormously increased if some approximation to a subject 
index could be added to them. It would be a simple task to 
have headings Chemistry, Micro icopy, Geology, &c., under which 
were given the names of the towns where societies on these 
subjects are to be found. The student would then have before 
him at a glance ilie names of all the societies on the globe work¬ 
ing at any particular subject. Instances will }>re$ent themselves 
to every student in which the first name of a society, and that 
by which it has to be sought in the Catalogue, does not always 
indicate the sphere of work of the society. The price of the 
Catalogue unbound is, it should be added, a sovereign. 

Thk small launch y^/ta, which is propelled by the electric 
current, in a method invented by Messrs. Stephens and Co., of 
Mill wall, left Dover on Monday morning last week on her 
voyage across the Channel. The hull of the Vb/^a is 37 feet 
long and nearly 7 feet beam, built > of galvanised steel plates. 
She has a very light apt>carance in the water. Her bow is about 
a feet above the water-line, and from this point down towards 
the stem she gradually reduces the depth of her gunwale. Her 
deck* is nearly or quite on a level with the water. Below the 
deck, which is securely fastened down, are placed the electric 
accumulators, all coupled together with the coils. They are 
little square boxes about 6 by 12 inches, and are wedge I in 
closely together so as to prevent shifting, and to fill the whole 
of the space below the deck. The propelling power consists of 
Bixty-one accumulators, and a pair of Reckenmun electromotors, 
alsb placed beneath the floor, so that the whole of tlie boat is 
available for passenger accommodation. The motive-power is 
under complete control, and the sj>eed can be regulated to what¬ 
ever rate is required. The speed of the launch is regulated by 
a main .switch, and there are special switches for going astern, 
the whole of the apparatus being easily managed by one man. 
The power of the motors ntay be varied at will from 4 horse¬ 
power to 12 horse-power, whilst the screw-propeller, which is 
coupled direct to the motor-shaft, makes from 600 to iood revo¬ 
lutions per minute, accor<ling to the position of the switch 
handle. The Voita returned to Dover shortly before 8 o’clock, 
having completed a voyage which is regarded as a great scientific 
Buccess. When the boat arrived at Calais it was found that the 
amount of electricity remaining in the accumulators warranted 
the return journey being attempted. When the voyage was 
completed, the current from the accumulators was still powerful, 
notwithstanding that during the last half-hour of the journey the 
launch had been driven at the rate of 14 miles an hour, and 
mhed through the water at such a rate as nearly to throw it 
over her bow. The total distance traversed was about 50 miles, 
poring the voyage the speed was varied at will by means of the 
switch. The experiment is regarded by all those on board as a 
success far in advance of anything they expected. An incident 
occurred on the passage which illustrates the noiselessness of 
the little vessel About mid-Channel the pilot observed a sea¬ 
gull fioating asleep on the water. The boat was steered close to 
the bird, which was caught by the neck by one of those on 
board, and brought alive to Dover. 

l»TKU.iOfiNog ha« be^ received Lieut. Schwatka, who 
was sent to Alaska in coou&Ahd ^ an exploring l^pedUion ^y 


the proprietors of dse J/itw VorS Op tfee tO 

St. Elias, whitdt dominates the tai^ tp wtuch 
has been given, the party crossed a river, the^^iS^^ 
had been hitherto unknown. At a dtstanoe of eight miP^ firofit 
the mouth it is a mile in width, and it« cui^t, flows 
rate of ten mites an hour, lids Is thought to be the IjMgjilt 
rives that enters the Pacific Ocean, and the glacial mud it 
down with it discolours the waters of ley Bay Ibr some mHhe 
out to sea. The river has been named Jones River, afi^ Mr. 
George Jones, of New York, one of the promoters of the Ex¬ 
pedition. To the east the explores saw a glacier twenty mllea 
wide, which extended for fifty miles along the base of the St. 
Elias Alps. Assuming the land beneath it to be fi^t, the 
thickness of this glacier is about 10oo feet. It was named 
after Prof. Agassiz. Another glacier, to the westward, was 
named after Prof. Guyot. After three days’ marching, Lieut* 
Schwatka and his party came upon a third glacier, which they 
named in honour of Prof. Tyndall. From this point they 
resolved to make a final dash as far as they could go into the 
heart of this grand but desolate icy region. At the end of twenty 
hours’ labour they came in sight of the south sideof the great moun¬ 
tain to which belongs the icy girdle along which they had been 
travelling. They saw before them glaciers rising, sometimefi 
perpendicularly, to heights varying from 300 to 3000 feet. The 
Tyndall glacier, comparatively safe so far, was safe no longer. 
Enormous crevasses, some as much as 30 feet across, now be¬ 
came frequent; and the bands of ice between them were so 
narrow, that, in places, the explorers appeared to themselves to 
he walking on a bridge like that of a house roof, with a chasm 
hundreds of feet deep on each side. These ahd other diffi¬ 
culties, such as are familiar to Alpine climbers, had been sur¬ 
mounted until a height of 7200 feet above the level of the sea 
had been attained. As nearly the entire journey was above the 
snow-level, this ranks among the best climbs on record. The 
Lieutenant telegraphs that he hopes, by renewing his attempts 
upon the mountain on its northern and eastern sides, to make 
further CDntributions to geographical science, and perhaps to 
ascend the m juntain to a greater height j but the probability is 
that Mount St. Elias will long remain an unsealed peak. Mr. 
Seton Karr states that the whole region is vastly superior to any 
other mountainous district with which he is acquainted. One 
incident of the journey was the disc )very of three peaks, ranging 
from 8000 feet to 12,000 feet in height, which were severally 
named after President Cleveland, Mr. Secretary Whitney, and 
Capt. Nicholls. 

Last autumn a few science classes were started as a pre¬ 
liminary experiment in rooms belonging to the Royal Victoria 
Hall, at the nominal fee of is, on first entrance and tr. 
per class for the session. The success achieved has encouraged 
the promoters to extend the scheme, and this year it is intended 
to hold classes in mathematics, chemistry, animal physioiogy, 
drawing, arithmetic, geometry, electricity, political econbmyi 
and English literature. Some of these classes will be In cdu- 
neciion with South Keniiington. T^t year they were welcomed 
in the most enthufdastio way by the comparatively' SttWlll 
number who knew of their existence; no pains Were l^en to 
advertise them, as it seemed likely the numbeiv would eao^ 
the available accommodation. This has now been improved^ 
and it is hoped that a Very useful branch has been added lo the 
work at the Hall. The entertainments, concerts, and leelttsee 
which go on in the large hall are in no wey m^rfeiVd w^b 
thereby; in fact the lectures gain by the existent of systeii^ftt&c 
instniciion to which they lead up. Those at present annj»»s|^ 
are; October 5, Mr. W. D, Carpenter» on ** What ihiy ee 
with a New Lantern f October 12, Dr* 
on ** The Germs Of Disiatt”; October Prpfc 
Pkee of Pnmice^$»6he.**^ r 
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:' am view in the Caeladian Section b( the 

CeihAud and ][nilhuE) Exhibition which were hatched out last 
A^iil in the ^iinUdmg are thriving weli. 

Tk& Indian <i«h lately imported into the Aquarium of the 
Colonial and Indian Exhibition from Calcutta seem thoroughly 
at honie in their artificial existence. There are two species on 
riewj the SaccJkirlfraHif^ /ossiHst or scorpion Bsh, and the 
ftria/us, or walking hsh. A large consignment 
of German carp has just arrived, together with some Chinese 
goldfish and specimens of Siluris glanis. 

The first field*meeting of the County of Middlesex Natural 
History and Science Society was held on Saturday, the i8th 
inat*t at Hampstead and Highgate. Between 6o and 70 mem¬ 
bers assembled at Hampstead Heath Station at 2.30 p.m., and 
were conducted thence by the Rev. F. A. Walker, D.D., and 
Mr. Clement Reid, F.G.S. Passing along the top of the Vale 
of Health to *' Jack Straw's Castle,” the party proceeded along 
the northern side of the Heath and reached “ The Spaniards ” 
about 4.30, At different points on the route the geology and 
physical features of the district were explained by Mr. Reid. 
At The Spaniartls” the party were unexpectedly met by Mr. 
Goodwin, of Higligate, who had obtained the kind permission 
of Lord Mansfield for the members to walk through the Park. 
Mr. Goodwin conducted th c microscopical section to the ponds, 
where they wore richly rewarded. Leaving the Pork, the party 
proceeded to Highgate Schools, where they were received 
by Dr. McOonall, the head master, entertained at tea by the 
honorary secretary, Mr. Klein, and they afterwards inspected 
the collections of insects, mostly collected and arranged by Dr. 
Walker, At 7 o'clock the members assembled in the theatre 
of the Highgate Institute, where, after some short notes by Mr. 
Lloyd, the honorary secretary of the Institute, on “ High¬ 
gate and Highgate Worthies,” Mr. Mattieu Williams read a 
short paper upon Some Peculiarities of London Atmosphere,” 
which was followed by a discussion, in which Messrs. W. 
L. Carpenter, R. Hammond, and others took part. The Rev. 
Dr* Walker then mode some interesting remarks on the different 
orders of insects represented in the collections of the Highgate 
Schools. 

Science reports that Captain Dutton, of the United States 
Ge:}logical Survey, has recently been engaged in studying Crater 
Lake in Oregon, which he has found to be probably the deepest 
body of fresh water in the country. Boats were transported 
over a hundred miles of mountain road from Ashland, and had 
to be lowered 9CX> feet to the water. The steepness of the wall 
of the lake was very great. The depths ranged from 853 to 
1996 feet, the average being about 1490 feet. The descent to 
the Uke is partly over talus, covered with snow above, and rocky 
broken ledges lower down* 

The works for deepening the Seine to a depth of 3 metres 
have been finished* The river can now be navigated by vessels 
of about 1000 tons burthen, which are supplied with movable 
apd phimneys for the bridges. 

We have received the report of the Otago Acclimatisation 
Soci^ for the p^t year. The operations of the Society have 
heeii alflsost entirely confined to pisciculture, and apparently 
he «o for some years owing to the spread of poisoned grain 
the ebuptry, atid to the increase of the natu^ enemies of 
the riibbit, pte ako the natural eneipies of bitds. But in 
|fiifofoi 4 ture much has been done, and iPach more remains to be 
^ s^dmon and the herring are not yet numbered 
a|Etbi^ SCeal^ fishes. , An experiment, whteh hXx so far 
for the mtmduGtfon of the iokr' has been 
fo the oax^ of 
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tinalisy and brown trout. Brown trout have been acclimatised 
with such success, that the Society is in a position to supply an 
almost unlimited demand for ova, as well as to provide liberally 
for the requirements of New Zealand streams. The late secre¬ 
tary, Mr. Arthur, had begun the collection of a scries of data 
from which he hoped to gain some information respecting the 
sea-fish of New Zealand, and ultimately to arrive at something 
definite in regard to the nature and habits of some of the most 
important of them. The collection and tabulation of these 
returns and the important investigations of Mr. Arthur are being 
continued by Mr, Thomson. It is perhaps scarcely necessary to 
add that Sir James Maitland has seconded the efforts of the 
Society in acclimatising SatmonUUe in every possible way. The 
only wonder is that important public work of this nature should 
be left wholly to private endeavour, 

A “transportable electric lighthouse” has been lately in¬ 
vented by M. Beduwe, a builder In Li^ge. The idea is, to 
furnish the light in any place on short notice ; and it is thought 
the apparatus might prove useful in public works, cases of 
accident, gatherings in public places, fHcs, &c. The con¬ 
stituent parts are (i) a telescopic system of copper tubes bearing 
the light; (2) a three-cylinder steam-engine to drive either a 
Gramme machine, or a suction and force pump j (3) a vertical 
boiler on the tubular system ; and (4) a reservoir for water. 
The whole is mounted on a four-wheeled carriage. The light is 
raised by hydraulic force. Further details may be found in Le 
G^nu Civil of September 4. 

The first number of a monthly scientific journal made its 
appearance at Rio dc Janeiro on July 25 in connection with the 
Vhilotcchnic Institute of that city. It bears the title of Revista 
Philoiechnica^ and takes the place of the recently defuuci Revista 
PolytechnUa, Its object will be the practical and experimental 
study of the sciences, and of their application especially to the 
development of the arts and industries in Bra4il. ’I'he first 
number contains papers on practical astronomy, by F. Behring ; 
on building materials, by F. de SA ; and on practical chemistry, 
by Ad. Uchoa, chief editor. 

A New York telegram states that several detonations and 
tremors occurred at Summerville between Saturday night and 
Monday night, and three shocks of earthquake, two of which 
were accompanied by detonations, were also felt there early on 
Tuesday morning. At Charleston three shocks of earthquake 
occurred on Monday night, one of which, at about daybreak, 
shook the houses to such an extent that many of the occupants 
ran terrified into the streets. One of the shocks was accom¬ 
panied by detonations. 

The additions to the Zoological Society's Gardens during the 
past week include a Malbrouck Monkey {Cercopitkecus cynch 
sums 9) from West Africa, presented by the Rev. H. R. 
Moolcnaar; a Black-backed Jackal {Ca«/r mesomelas) from West 
Africa, an Algerian Tortoise {Testudit mauntanica) from North 
Africa, presented by Mr. A. T. Marsh ; two Elegant Galidias 
[Galidia cleans) from Madagascar, presented by Mr, Burt. C. 
Muller; two Black Rats {Mt^s raftus) from Sark, Channel 
Islands, presented by Mr. W. K. Co!lings; a Bateleur Eagle 
{l/e/otarsus ecaudatus) from Lamoo, East Africa, presented by 
Dr, W. Somerville; a Wild Duck {dinas kosekas)^ European, 
presented by Mr. K. Lawson ; a Bam Owl {Strix ftarunna)^ 
Enropcon, presented by Mrs. £. Holloway; a Common Mar¬ 
moset {Hafak jacchm\ two Black-eared Marmosets [I/ctpale 
penieillata) fifom South-East Brazil, a Common Otter [iMircs 
vuig^ris)^ Britirii, two Ariel Toucans {Rampkastos oriel) from 
BfXiil) (fopositedi; a Com^pn Crowned Pigeon c<^r&nota), 

twp Doves {Zenoido auriculaia)^ bred In the 

‘Gardeltis/ ' v, 



Olffi ASTRONOMICAL COLUMN 

PHOTOAItAI^UIC 0ETftHMlNAtIONS OP STELLA* POSITIONS. 
-r-t>r, B. A. Gould I in a paper presented at the Ilnflfalo meeting 
of the American Association for the Advancement of Scienoe 
«Ki Aisgast 20 , iSS6, ^res some interesting particulars with re¬ 
gard to hk photograimic work at Cordova. He states that no 
northern stm Vere photographed there except the Pleiades and 
the Prsesepe. Op the Pleiades i>latc5 all but one of Bessel’s 
stars are found, which fall within the limits of the field; the 
missing one lietnc of the magnitude 9J, whilst there are depicted 
on the plates other stars of the magnitudes 10, 10^, and ri. 
About seventy southern clusters have been repeatedly photo¬ 
graphed at Cordova, also more than a hundred double stars, 
whilst the total number of ph ^tographs which Dr. Gould has on 
hand for measurement is about 1300, only a few having been 
preserved in which the images are not circular. In addition to 
these classes of objects, special attention was given for many 
years to taking frequent impressions, at the proper seasons, of 
four stars selected, on account of ihcir large proper motions, as 
likely to manifest appreciable annual parallax. All but one of 
these four stars-—^ Ilydri— have been included in the lists 
observed and discussed by Drs. Gill and Elkin at the Cape. 
Still, it will be a matter of much interest to apply the photo- 

n >hic method of investigation to the same problem, even 
Dr no other j'jurpose than a comparison of the re¬ 
sults of the two methods. With regard to the progress 
made in the measurement of the Cordova photographs, Dr. 
Gould stntes that the measurements thus far completed arc those 
of the double stars, the four stars with large proper motion, the 
Pleiadthe Prjesepe, and the clusters l.acaille 4375 
ft Cruets. The corresponding computations have been made as 
yet only for a portion of the Pleiades plates, but it is expected 
that all these will l^e completed at a comparatively early 
date. The results deduced from the Pleiades photographs will 
be looked for with much interest, especially as Dr. Elkin has 
recently cxecuteil at Yale College a heliometric triangulation of 
the principal stars of the group, and the comparison of the 
results will be a severe test of the photographic method for the 
dedermination of stellar jwsitions. But astronomers expect good 
work from Dr. Gduld, and they are not likely to be disap¬ 
pointed, Dr. Gould’s paper is published in the Scientific 
American Supplement^ Ko. 556. 

Gore's Nova Ortonis. —Rev. T. E. Espin announces in 
Circuiar No. 9 of tlie Livjrpool Astronomical Society that, 
observing on the night of September 14, he found the Ntnja 
to have a magnitude of 9*2. The star, lie says, appeared very 
red. The small comes fi was estimated as of 97 magnitude. 

Heliometric Observations of the Pleiaoes.—W e 
learn from Science^ vol. viii. No. 187, that at the recent meeting 
of the American Association Dr. Elkin communicated a paper 
upon a c'>mj>arison of the places of the Pleiades as determined 
by the Kbnigsberg and Vale College heliomcters. 'rhe results 
given were provisional, but they show unquestioned change of 
position witri reference to n Tauri since i860. Most o7 the 
Drightcr stars of the group, as shown by Newcomb in his 
Catalogue of Standard Stars,” go with -n Tauri, Vmt among 
the smaller stars there arc unquestioned depai lures from this 
community of proper motion. 

Gould’s “ Astronomical Journal."— Our readers will be 
glad to learn that there is a prospect of the publication of this 
valuable periodical bein^ resumed. The American Association 
at the rcceni meeting passed a unanimous resolution congratu¬ 
lating Dr. Gould on the proposed revival of the yourmUf and 
Expressing its best wishes for his success. 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 18S6 SEPTEMBER zS^OCTORER 2 

/I7OR the reckoning of time the civil day, commencing at 
' ^ Greenwich mean midnight, counting the hoars on to 24, 
is here employed.) 

At GrienwUh on September afi 
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decl. on meridian, x" 19' S.: Sidereal Time at Sunset, 
l8h. lom. 
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Meteor Sbowers 

The AnrioidSf R.A. 85®, Ded. 50® N., the Aquarius, R.A. 
33®, Dccl. 2^ S., and meteors from the following radiants have 
been obse-ved at this time From Musca, R.A. 46®, Decl, 26* 
N. : near < Aurigae, R.A. 70®, Decl, 32® N. ; and near aCephei, 
R.A. 315®, Decl. 62® N. 
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THE BRITISH ASSOC!A TION 

SECTION G 

MECHANICAL SCIENCE 

Opening Address by Sir James N. Douglass, M.Inst.C^E*, 
President of the Section 

... I propose to address you on a subject with which 1 have 
been practically connected for nearly half a Century, that is, the 
development of lighthouses, light-vessels, buoys, and beacons,, 
together with their mechanical and optical apparatus. ... 

louring the last century a very considerable increase baa oc¬ 
curred in the number of lighthouses andlight-vessols Ott the various 
coasts of the world, which have been requit ed to meet the rapid 
growth of commerce. Only during the last twenty-five 
can accurate statistical information be obtained, and it b fonhd 
that in the year i860 the total number of coast lights thl^ghotit 
the world did not excee<l 1800, whereas the present nuiOb^ Is 
not much less than 4000. ... 

Concurrently with the enormous increase in the nupibet of 
coast lights during the last fifty years, very great improvenaents 
have been effected from time to time in their efficien^^ Cn I 
Smeaton's lighthouse ott the Eddystone was niumihilad 
tallow candles, weighing | Jb, each, llte intensity Of the 
of each candle, 1 find, from experiments mode wUh s%PeT 
candles prepared for the purpose, to have been abbttt coiidb 
units each; thus the eggr^te intensity of tadhmt tot frtna' the 
24 candles was only abont fry candle units. Kn frptkoi appaHtttb, 
moreover, was for condensing the /riwtot tot rf 
candlesi and direet% it to the surface xd tM s«iu: the 
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af tiriitiw vim ftlKNit ^^Ibs. pm horn; ^erefoce, the 
d^m': per kowTf «t the chtmit pnoe of tvilow candle^ 

leondd.'bb etM sufflident to provide a mineral oil light, 

lit te loe^ ipotWn optical apparatua^ to produce for the 
temee of the matiper a beam of aboat 2400 times the above* 

1[!!jlt<t isttroductioa. of catoptric apparatus for lighthooBC illu- 
mixmtbm Ipimars to have been first made at Liverpool, about 
aod was the suggestion of WiUiam Hutchinson, a master 
nptnger of ttmt port. The invention by Argand, in 1782, of 
tho cidinddcal wick lamp, provided a more edfiaent focal lumin- 
avjf tnott the fiat wick lamp jpreviousty employed, and was soon 
generaUyadopted, for both nxed and revolving lights. In 1825 
Ute French lii^thoiise authorities effected another very important 
itfiprotemetU in lighthouse illumination the introduction of 
the dioptric system of Fresnel in coniunetton with the improve* 
meiita of Arago and Fresnel on the Argoiid lamp, by the addi> 
tion of a secemd, third, and fourth concentric wick. 

Coal and wood fires, followed hy tallow candles and oil, have 
been referred to as the early lighthou<se illuminants. In 1827 
coal gas was introduced at the Troon Lighthouse, Ayrshire, and 
in X^7 at the Hartlepool L^hthouse, L urham, the latter for the 
first time in combination with a first-ordef Fresnel apparatus. 
The stow progress made with coal gas in lighthouses, except for 
small harbour lights, where the gas could be obtained in their 
vicinity, was chiefly due to the great cost incurred in the manu¬ 
facture of so small a quantity os that required and at an kolaled 
station. In 18^9 experiments were made at the Orford Low 
Lighthouse, Suffolk, with the Bude light of the late Mr. GohL- 
worthy Gurney. This liiiht was produced by throwing oxygen 
gas into the middle of a (lame derived from the combustion of 
fatty oils. The fiame was of the dimensions of that of the 
Fresnel four-wick concentric burner. An increased intensity over 
that of the flame of the large oil burner was obtained, but it was 
not found to be sufficient to justify the increased cost incurred. 
In iSS7 a trial was made hy the Trinity House, at Black wall, 
under the advice of Faraday, with one of Holmes’s direct cur¬ 
rent magnctO'ciectric maohinCsS for producing the electric arc 
light for a lighthouse luminary, and the experiment was found to 
be 80 full of promise for the future that a practical trial was 
mode during the following year. 

At the South Foreland High Lighthouse, on December 8, 
1858, the first important application of the electric arc light, os 
a nval to oil and gas for coast lighting, was made with a pair of 
Holmes’s machines, and thus were steel m^nets made to serve 
not only, as in the mariner's compass, to guide him on his path, 
but aUo to warn him of danger, Tn 1859 the experimental trials 
at the South Foreland were discontinued, but they were Mifii- 
cientl^ encouraging to lead to the permanent installation of the 
electnc light at Dnngeness Lighthouse in 1S62. In 1863 the 
electric arc light was adopted by the French Ughthuuse authorities 
at Cape La H£ve. 

In 1871, after practical trials with a new alternating current 
machine of Holmes, two of such machines were supplied to a 
new lighthouse on Souter Point, const of I^urbam, and in the 
fbUowmg year the electric arc light, with these machines, was 
established in both the High and Low Lighthouses at the South 
Foreland, where it still ahines successfully. The early experience 
whh the electric light at Duogencss was far from encouraging. 
Frequent extinctions of the light occurred from various causes 
oonnected with the machinery and apparatus, and the oil light 
faad^ at such times, to be substituteiL As no advatitage can 
oQuttterbaLance the want of certainty in signals for the guidance 
of the mtarinef, no further step in the devefopraent of the electric 
light was taken by the Trinay House until the latter part of 
itefii when favourable reports were received from the French 
lighthouse, authorities of the workingof the Alliance Company’s 
ay^lpa at the two lighthouses of Cape La H£ve. Complaints 
were also received from mariners, in the locality of Dungeness, 
of the effect on the eyes when navigating, os they are there 

requlcedio do, close inshore, thus being prevented from 
judging thetr diitance from this low and diingerouB point. 
TnevmrUi in 1874, the eloctric light was removed Iroin Dunge- 
ffciMh «nd U oil fight substituted. In 1877 ^be electric 

urff <wai fitetftlkd at the Lieard Lighthouses on the south 
Sf CorUwail* and amukgemeias are, now being made for 
ostfthlk^g it at St. Catherines Lighthouse, hile of Wight, and 
otttolilATower^mfeeiakirfM Ihavc 

tb* fimt ximehinea of Hdlfoiri m the 8Mh Fpte- 
the nUK^nei provided hini for 


Bungenesa bring alsoof the same type. The French U^lhouse 
authorities, howf^er^ odopted for their lighthouses at Cape La 
Hdve the **Alliance’* alternating current magneto-electric 
machines, and, in consequenoe of the less wear ancTtear of these 
mac^nes wHh greater ridiabllity through their having no cotn^ 
mutator. Holmes was required to supply alternating current 
machines for SoUter Point and the South Foreland. Those 
machines have been running at these stations fourteen years and 
fifteen years re^ectively. They have during this period required 
only a very trining amount of repair, and axe still in excellent 
order, but the time must soon arrive for replacing them by 
more powerful machines. 

In KS76 a series of trials was made by the Trinity House at 
the South Foreland, with various dynamo-elertric machines, for 
the purpose of ascertaining the then most suitable machine for 
adoption at the Lizard. The results were decidedly in favour of 
the S'iemcns direct current machine, and machines of this type 
were accordingly installed at the l.izard Station in 1S78. In 
consequence of irregularities in their working, and because, at 
the lime, Baron de M^ritens, of Paris, had perfected a very 
powerful alternating current machine, it was resolved to send one 
of the latter machines to the Lizard for trial, where it has worked 
most satisfactorily for several years. The exjseriencc gained at 
the Lizard suggested that, for the St. Catherine’s Station, wliere 
it had been resolved to adopt the electric arc light, the De 
Mcritens machines should be employed, and they were accord¬ 
ingly ordered ; but, as arrangcmenls were then being made for 
experiments at the South Foreland for testing the relative merits 
of electricity, gas, and oil a& lighthouse illuminants, it was 
determined that these machines should first he sent there fur the 
experiments. In 1862 a practical trial was made hy the Trinity 
House at the South Foreland <jf the Drummond or lime light, 
but the results were not so satisfactory, after experience with the 
electric arc light, as to encourage its adoption. In the mean¬ 
time the succesidul development of the electric arc light for 
lighthouse illumination very soon acted as a keen stimulus to 
inventors of burners for producing gas and oil luminaries for the 
purjK)^e; in 1865 the attention of lighthouse authorities was 
directed to the gas system of Mr. John K. Wigham, of Dublin, 
which syhtcm was tried in that year by the Commissioners of Irish 
Lights at the Howth Bailey Lighthouse, near Dublin, and in 
1878 he introduced at the Gallery Head Lighthou.se, county Cork, 
his system of superposed gas burners. At this lighthouse four 
of his large gas burners and four tiers of first order annular lenses, 
eight in each tier, were adopted. By successive lowering and 
raising of the gas flame at the focus of e.ach tier of lenses, he hod 
previously produced the fust group flashing distinction, 'lliis 
light shows, at periods of one rnmule, from ordinary annular 
lenses, instead of the usual long flash, a group of short flashes, 
varying in number between six and i*evcn. 'I'he uncertainly, 
however, in the number of flashes contained in each group is 
found to be an objection to the optical arrangement here 
adopted. In the meantime the attention of the Trinity House, 
the Commissioners of Northern Lights, and the French light¬ 
house authorities was being directed to the question of substi¬ 
tuting mineral oil for colza os a lighthouse illuminant. In 
1861 experiments were made by the Trinity House for the 
purpose of determining the efficiency and economy of mineral 
oils in relation to colza for lighthouse Illumination ; but, owing 
to the imperfectly-refined oil then obtainable and its high 
price, the results were not found to be quite so satisfactory na 
to justify a cha^e from colza oil, at lliat time generally used. 
In 1869 the jjrice of mineral oil, of good illuramatiug quality 
and safe flashiDg-point, having been reduced to about one-half 
the price of colza, the Trinity House determined to make a 
further series of experiments, when it was ascertained that, with 
a few simple modifications, the existing burners were rendered 
very efficient for the purpose, and a change from colza to 
mineral oil was commenced. It was found, during these ex¬ 
periments, that the improved combustion effected in the colza 
burners, in their adaptation for consuming mineral oils, had 
the effect of increasing their mean efficiency, when burning 
colxov 45f per cent. A further advance was made during those 
experimet ts by increasing riie number of wicks of the first-order 
burtitr from tour to six> more than doubling the intensity of 
the light, whBe ejecting an improved compactness of the 
luminary per tanit erf focal ate* of 70 per cent. 

'With cqal fires no dfaiftmtive characters were possible beyond 
the costly onisl erf doable or triple lighthouses. There are at 
pfoieni Iritt (him 864fatfocdve in use throughout 
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the Itg^booscft %ht-veMete of the world; Atvdi a» tbei^ 
idoroacte, so does the necessity for a more clearly 
(listin<stive character to each light oyer oertatn de 5 nite ranges 
of Coast* This important qaestion of aflTordiog to each light 
t^ple^e distinctive IndivlduAlity is receiving the attention of 
li^Uiouse»authorities at home and abroad, and it is hoped that 
greater aniformlty and consequent benefit to the mariner wall 
be the result. 

During the old days of sailing-vessels, when the duration of 
voyages was so uncertain, sound-signals, as aids to the mariner, 
were but little demanded. The seaman on approaching the 
coast in fog trusted entirely to his lead, and, when he found 
circumstances favourable for doing so, he anchored his vessel 
until the atmosphere cleared. But, since the application of 
steam to navigation, with keener competition in trade, these 
conditions have been entirely changed. The modern steam- 
vcasel is expected to keep time with nearly the same degree of 
precision as a railway train, und it is evident that, even with the 
utmost care and attention on the part of her commander, this 
requirement cannot possibly be fill 51 led, and collisions and 
stratidings must occur, unless efficient sound-signals for fog be 
carried by each vessel, and p iwerful signaU of this class be pro¬ 
vided at ii.£hthouse and light-vessel stations. 

These circumstances have led to a ra dd development of fog- 
signals, both ashore and afloat, there being now about 700 of 
these signals, of various descriptions, on the coasts of the world. 
We therefore And, as might have been naturally expected, that 
coast fog-'iignala have been made, by lighthouse authorities, the 
subject of cni'eful experiment and scientific research ; but, un¬ 
fortunately, the practical results thus far have not been so satis¬ 
factory as could o: desired, owing (i) to the very short range of 
the most powerful of these signals under occasional unfavourable 
conditions of the atmosphere during fog ; and (2) to the present 
want of a reliable test for enabling the mariner to determine at 
any time how far the atmospheric conditions arc against hi n in 
listening for the anxiously expected signal. In 1854 some 
eaperiments on different means of producing sounds for coast 
fog-signals were made by the engineers of the French light¬ 
house department, and in 1861-62 MM. Le Gros and S^int- 
Allard, of the Corps des Fonts et Chausees, conducted a 
series of experiments upon the sound of bells ani the virious 
methods of striking them. 

In 1863--64 a Commitfee of the Elder Brethren of the Trinity 
Bouse made some experiments nt Duiigeness upon various fog- 
signals. In June 1S63 a Committee of the British Association 
memorialised the then President of the Board of Trade, with 
the view of inducing him t> insiitule a series of experiments 
upon fog-stgnaU. The memorial, after briefly setting forth a 
statement of the nature and importance of the subject, described 
whai was then known respecting it, and several suggestions 
were made as to the nature of the ex(icriment-* recommended. 
The proposal does not appear to have b^en favourably enter¬ 
tained by the authorities to whom it was referred, and the 
experiments were not carried out. 

In 1864 a series of experiments was undertaken by a Com¬ 
mission appointed by the laghthouae Board of the United 
States, to determine the relative powers of various fog-signaU 
which were brought to the notice of the Board, 

In 1872 n Committee of the Trinity House visited the United 
States and Canada, with the object of ascertaining the actual 
efficiency of various fog-signals then in operation on the North 
American itinent, about which very favourable reports had 
reached this countiy. Among other instruments, they witnessed 
the performance of a Siren apparatus, patented by Messrs. A. 
and F. Brown, of New York. One of these instruments was 
in 1873, very kindly sent to the Trinity House by the United 
States authorities, and tested with other instruments in the ex¬ 
perimental trials nt the South Foreland iu 1873-74. This in¬ 
vestigation was carried out at the South Foreland by the Trinity 
House, w ith the object of obtaining some definite knowledge as 
to the relative merits of different sound-producing instruments, 
and also of ascertaining how the propagation of sound was 
offiected by meteorological phenomena. These experiments 
were extended over a lengthened period, in all conditions of 
weather; and the well-known scientific and practical results 
obtained, together with the ascertained relative merits of sound- 
producing instruments for the service of the mariner, are of the 
highest scientffie interest an:l practical importance. 

The invest^ation at the South Foreland was follow^ ^ 
the Trinity House by further experiments, in whkh tltey were 


MMHSted % Ihtt nutliocltlks uA Woolwricdiv^ 
forms, we^t of ehai)|USi m 
powders tmted were (f) ine fmia, (3} Ihifst 
targe grain, and (4) ^bble* The tosakjpkm 
exactly in the otder above stated; the floe or 

rapidly burning powder^ gave indispaiahty the^ohd^ ^ 

while the rejmrt of the slowly*buieieg peMe powder 
the weakest of them all. Sxperimeais wme aU^ made with the 
object of ascertaining the fdative value of the eoand prOiuoed' 
by the explosion of varying quantities of gun-cotton* ' Here 
again the greater value of increased rapidity of com’mstion iti 
producing sound was clearly demonstrated* It W 4 S found tW 
charges of gv;n-cotton yielded reports louder at all ranges tlwm 
equal charges of gunpowderi and further expWiments proved 
that the explosion of half a pound of gun-cotton gave a tesult 
at least equal to that produced by 3 lb. of (he best guApowier, 
These results led the Trinity House to adopt thU explosive as a 
fog-signal for isolated stations on rocks or ahoaU where pre^> 
viously, from want of space, nothing better than a bell could 
be applied. It is also applied with success to light-veas^a. 
But, wherever the Siren can be installed, it ts found to be ths 
most efficient fog-signal yet known, chiefly in conseouenoe of 
the prolongation that can be given to its blasts, ana the ease 
with which it can be applied, with any amount of motive-power 
av.iilable, to the production of any desired combination or high 
and low notes for distinctions corresponding with those of white 
and red, or short and long, flashes of light, an l thus aflbrding 
the required individuality of each station. The expirience, 
however, with the most powerful fog-signal Is not at present to 
be considered altogether satisfactory. With Siren blasts absorb¬ 
ing about 150 H.P., or nearly 5,000,000 foot-pounds, per minute 
during the time they are sounding, the signal is occastonally not 
heard, under some conditions of fog and wind, beyond I mile, 
while at other timei it is distinctly heard above lO miles. . . « 

In 1881 it was considered by the lighthouse authonties of this 
country that the time had arrived when it was ab.olutely neces¬ 
sary that an exhaustive series of experimental trials should be 
m ide, on a practical scale, for the exact determination of the 
relative merits (both as regards efficiency and economy) of the 
three lighthouse illuminants, electricity, gas, and mineral oil, 
which, by the process of natural selection, may be regarded as 
the fltted of all those at present known to science. After many 
unforeseen difficulties had been overcome, this question of 
universal importance was, in July 1883, referred by the Board 
of Trade to the Trinity House, who accepted the responsibility 
of calling out the investigation. 

A Committee was formed of members of the Corporation, 
who secured the friendly co*operation of the Scotch and Irish 
Lighthouse Boards, and many distinguished scientifle men at 
home and abroad. 1 had the honour of acting, in my official 
capacity as Engineer-in-Chief to the Trinity House, in making 
the arrangements for exhibiting the experimental lights, and in 
reporting to the Board from time to time, as in all other matters 
referred to me professionally. 

These investigations were carried out in full view of all who 
were in any way interested in the subject. The Whole arrange¬ 
ments were open to public inspection, and, in their desire to 
arrive at a wise and just decision on so important a qufiitl<i|t> the 
Trinity House Committee courted the fullest inqmry. Miw 
members of scientific Societies, especially those connected 
engineering, were invited, and visited the station. The French 
lighthouse authorities, who rendered much kind assistanee in 
obtaining observations, sent their re prose utatires to view the 
arrangements, and officen from the lighthouse services of 
many, Denmark, Norway a wl Sweden, Russia, Italy, $pain, 
Brasil, the United States, and Canada visited the station and 
witnessed the experiments. 

In order to obtain, with uniformity and method, a donfenAgs 
of comparative eye-measurementi-^in addition to the aaasm- . 
ments of the Co nmittee and their officers at their diffierent atatidkis 
ashore and afloat, to those of the coastguard men at nine sthtfoim 
between Dungeness and the North Foreland, and to tbe ntore 
precise scientific measuremeDts of the esmeits^peckd obeevih^ 
tion-books were prepared, and widely aistrihutm to iddpplllg 
associations and port authorities, with a vi«fw to their eemukig 
^e co-operation of maxteia of yes4ols, pilots, and others 
ing in the vicinity of the South Foreland. 

The South F<Mand l^ation Is especially adaptod; w *U^ 
house expertmenfo g^eraUy, beoattee of the exisriag 
for ohservatUMW dh Uod ahd sea. The khdih the 




^AWkM 


505 


liM u»d fihrtr tnes, wA &llbrd« faciliti« for 

«f between a and 3 mQes. The 
M fUot'Ided ^ith eaiphu «team power ibr dHving expert 
WWUtI madbbtee for electric Hghts, and it is ecsUy accessible 
Mm libodom ' 

Tlttee coni^ iiniber towers of sufficient strength to withstand^ 
wittumt tremotr the eflhets of heavy gales were erected at the 
rear of the iHigh Lighthouse, i$o feet apart. These towe» 
sem tftadced in large letters. A, B, ana C, A tower was 
devoted to electricitVf B to the gas system of Mr. Wigham» and 
C toeixch gas or ou lamps as might be proposed to, and ap- 
^ved by, the Committee for trial during the experiments. A 
laatem w the usual first-order dimensions, but with an addi- 
tlomil heu^t in the glasing for the passage of beams from super* 
posed optical apparatus of the first order, was provided for each 
toirar. The o^ical apparatus in each lantern was, in the outset, 
in rehttion to the jUuminant to he used for producing 
naed and hashing lights. For the electric arc lights, optiem 
apparatus of the second order of Fresnel was adopted, the 
apparatus having a focal distance of 700 mm. The dimensions 
of this apparatus are greater than optically required for the 
largest cleric arc light yet tried for lighthouse illumination, but 
the Internal capaetty U found to be only just sufficient for the 
perfect manipulation of the light by a light-keeper of possibly 
robust build. For the Urge gas and oil flames in the A and C 
lanterns the appmatus adopted was of the usual first-order size, 
having a focal distance of 920 mm. 

The lanterns were partially glazed on opposite sides, north 
and south, the southern arc being chiefly for observation from 
the sea. To the northward the land is better adapted for obser¬ 
vations on shore, and here three observing-huts were erected 
at the respective distance.s of 2144, 6200, and 12,973 
hut was jmvided with accommodation for two watchers, and a 
chamber fitted with a Urge plate^glass window in the direction 
of the expeidmental lights, and special apparatus for their 
photometric mcasvirement, Tlie third hut proved to be practic¬ 
ally of but little value for photometry, the distance being too 
great; it, however, aiTorded an ftccmalely known distance for 
eye-meosarements, and a barrack and starting-point for watchers 
endeavouring to determine the vanishing distance of each lig|ht 
during hazy weather. In this they were further assisted by white 
point^ posts, placed throughout the whole track to the experi¬ 
mental lighthouses, at distances of 100 feet apart, the distance 
of each post from the lights being plainly marked on it in black 
figures. For the more exact examination and measurements of 
the intensity of each luminary and that of the beam from each 
optical apparatus, a photometric gallery was erected in a con¬ 
venient position, 380 feet long by 8 feet wide, and provided 
with all the necessary appliances. 

I>uriQg a period of over twelve months the experimental lights 
were exhibited, and watched by numerous observers, trained and 
umrained, sdeiitific and practical. During that period a va^t 
amount of valuable evidence was collected, by the aid of which 
the Committee were subsequently enabled to state their con¬ 
clusions with definiteness. During these investigations intensities 
were shown in a single oil and gas luminary about three times 
greater than the electric arc Iuminat7 first adopted at Dungeness 
in 1861, while,, with a single electric arc luminary, there was 
shown a practically available focal inten.sity alxjut fifteen times 
greater than that of the Dungeness luminary, and the highest yet 
Afiown to be practically available for (he service of the mariner. 

VlTlth gas and oil the highest intensity of a single luminary and 
Optical apparatus was tripled by the use of three superposed 
Luminaries and optical apparatus, aod altho^h optical arrange- 
mjenfs were mode for triple electric luminaries, and expvrimems 
were carried out with these at comparatively low intensities, it 
wa* soon found that all the electromotive force available nt the 
idatioa could be conveniently applied with efficiency and per- 
manaiK^ in cnecompact focal luminary, and its optical apparatus, 
tfik ihm demonstrated that the electric arc has the most import¬ 
ant reqaimtcs of a lighthouse luminary ; viz. maximum intensity 
and nAhlmum fbcal dimensions, and in all states of the atmo- 
Hptoih fitom clear Weather to thick fogj on incontestable superior- 
% oyer th« ntmetet accumxdative efforts of its rivsli-—gas and 
oft- ^as theSefoK einnsidered to be unnecessary to iricnr addi¬ 
tional Vost foj: exhibiting the electric arc light, under the same 
df aibcninnlatWe powers as Us rivals, for showing a 
ihayUhttm xnrmcy;* With the best gas and oil: lutninarim It 
was Ibuinl vriMie giw of tlm Ordinary ootOmerciyl iqttelity is 
Otepleye^dbete te no either in the intense 


tty or focal eompoctnesB of the Inminary, but when the richest 
as, from cannel coal, and mineral oil are used, there Is found to 
e a superiority in the maximum intensity of this lumioary over 
oU of about 45 per cent., and in focal compactness of about 
10 per cent. ; but in base and fog, when the maximum intensity 
only is required, this difference was found to effect no appre¬ 
ciable gain in p^etralive power, therefore the question of merit 
between these illuminants was found to resolve itself Into 
one of economy only, and m this respect mineral oil at the 
present market prices was found to have a considerable ad¬ 
vantage. 

The relative penetrability per unit of light of the best gas and 
oil flames in haze and fog is so nearly identical that the question 
is of no practical importance in lighthouse illumination. But, with 
regard to the relative atmospheric absorption of these Ugmsund 
the electric arc light in certain impaired conditions of the atmo¬ 
sphere, the electric arc light is found to compare somewhat 
unfavourably. The general result of the photometric mea¬ 
surements of the three illuminants showed (1) that the oil and 
gas lights, when shown through similar lenses, were equally 
affected by atmospheric variation ; (2) that the electric light is 
absorbed more largely by haze and fog than either the oil or the 
gas light ; and (3) that all three are nearly equally affected by 
rain. Experiments made in the photometric gallery at the South 
P'oreland with the electric arc light have shown that the loss 
by atmospheric absorption is by no means so great as was 
previously supposed. It would have been most interesting and 
instructive to have obtained data for exactly determining the 
relative coefficients of atmospheric absorption of the electric arc, 
gas, and oil luminaries, but the necessary observations and 
measurements for effecting this would have prolonged the time 
loo much, and added too much to the cost of ihe-investigation, 
especially when it is remembered that with the electric arc light 
there i.s for coast illumination such an enormous prci>onderanee 
of initial intensity at disposal that a small percentage of pene¬ 
trating efficiency is of no practical importance. 

In 1836 Faraday sliowed by actual experiment that the pene¬ 
trating power of alight in atmosphere impairetl by such obstruc¬ 
tion as fog, mist, &c., is but very slightly augmented by a very 
considerable increase m the intensity, and M, Allard, late 
Engineer-in-Chief to the French Lighthouse Hoard, has more 
recently shown after long experimental and practical research, 
that, in an atmosphere of average transparency, a beam of light 
equal to 6250 bees (Cared) would penetrate 53 kilometres, yet 
wiicii augmented to twenty times that intensity, or 125,000 bees 
(Cared), it would only penetrate 75*40 kilometres ; showing that, 
in the average condition of atmosj^heric transparency, 2000 per 
cent, of increased intensity only gives 42 per cent, longer range. 

The South Foreland experiments have demonstrated that, 
while with both gas and oil an ordinary intensity of light can be 
adopted for clear weather sufficient to reach the sea horizon with 
efficiency for the mariner, a maximum light can be shown with 
impaired atmosphere fifteen to twenty times this intensity, and 
that in these resi:>ects both illuminants arc practically on an 
equality. 'Fhis maximum light of gas and oil is considered by 
the Committee to be sufficient for all the ordinary purposes of 
navigation, and, for this, mineral oil is the most economical 
illuminant; but for some special cases, where the utmost inten¬ 
sity and penetration are demanded, these results can only be 
attained by electricity, and by this agent an intensity more than 
ten times that of the maximum of either oil or gas is found to be 
practically available. 

With regard to the gas and oil lights, the report of the Com¬ 
mittee stales that It appears from the direct eye-observations, 
made at distances varying from 3 to 27 miles in clear weather, 
that through annular lenses, light for light, there is practically 
no difference. Both reach the horizon with equal effect. In 
weather not clear the records indicate practically the same 
relation. In actual fog, again, the records indicate a general 
equality of the lights. Both are lost at the same time, both 
arc picked up together; and although here and there a very slight 
superiority U attributed to the gas, this superiority is of no value 
whatever for the purposes of the mariner.*' A point referred to 
in favour of is the well-known one of greater handiness and 
ease of manipulation than oU, which is of importance for small 
beacon ligfatt; where a constant attendant is not provided j but 
this does not apply to a coast light, where n light-keeper Is 
always required to be on the watch m the lantern htm sunset to 
, With the great advantage, in addition to econonw, 

lies in the siteplioity of Us application to a coast ligbtUouse In 









angR ^IHUt ^ hpwever lii&ited .th« ^pace ilw Ught^ 

bow required to occupy. Tbo finil conclusion of 

llMt on tb« relative mcrlu of electricit^i gas, and oil 

&% Ugl^hoaae iUnanlnanu U given in the following uordas'^ 
*‘Ttiai, for ordinary neces^ies of lighthouse iit^piinatioi}, 
miikoral oil Is the most suitable and economical Ulntninant, and 
that ioT assent headlands, important landfalls, and places where 
a very powerftd light is required, electricity offers the greatest 
advantuges/' 

In condusioia' it may safely be asserted, now that the relative 
merits of electricity, gas, and oil have been accurately deter¬ 
mined, that these investigations of the Trinity House Cominittcc 
will, for many years to come, furnish to the lighthouse authori¬ 
ties of all uiaritimc nations of the world, and their engineers, 
very valuable data which cannot fad to at-sist very largely in the 
development of lighthouse illumination, and thus tend very 
mateiially to present aids to navigation, and to a consequent 
reduction in the loss of life and property at sea. 


REPORTS 

Third Report oj the Committee^ consiUing of Prof, Balfour 
Stewart {Set'r€taiy)^ Mr. f, Knox Laughton^ Mr, G, y, 
Symons^ Mr, R, II, Scotty and Mr, yohnstone Sioneyy 
af pointed for the Purpose of eo-o/etating with Mr. E. y . Ltme 
in his Project of estabUshing on a Permanent and Scientific Basis 
a Miteoi olo^icai Obsenatory near Chepsttno .—In answer to a 
letter written by Prof. Balfour Stewart, pointing out certain 
conditionb indispensable to the success of the project, Mr. 
Lowe writes:—** The (local) Committee think that they see 
their way to getting two or three thousand pounds if the 
scheme were started. .Since you were with me I have pur- 
chatied nearly 150 acres of land in front of the oUservatory, 
and nothing could come between it and the channel as near 
as 14 to 2 miles. A new rood is to be matle to the Severn 
Tunnel Station, and I hear that the telegraph or telephone is 
likely to be carried up this road. If your Committee think well 
to recommend the ob«ervatory scheme, action would be at once 
taken, and we have reason to believe that the Bristol Docks 
would help us with 100/, a year. I should much Uke to see 
sach on observatory in working order whilst 1 live, lut my time 
is getting short. There is a growing interest round here about 
the observatory, and constant inquiiiesare made as to the proba¬ 
bilities of success.’' The Committee express their syrnpathy 
with Mr. Lowe and his friends under the unfortunate circum- 
Rtances that have tended to retard local action. The Committee 
flee such evidence of local inteiest in the undertaking that they 
desire to have an early opportunity of co-operaiing with the 
local Committee. They therefore ask for their l e-appointiuent, 
and request that the unexpended sum of 25/. and an additional 
sum of the same amount—in all 50/.—be placed at their disposal 
for the puriK) e. 

A Report of the Committee consisting of Pnfs, TUden and 
Ramsay and Dr, Nkoi {Sfcretary)^ appointed fir the Purpose 
of Investigating the Subject of Vapour-Pre^utres and Refractive 
Indim of Salt Soluttom^ was read by Dr, N icol,—The report deals 
with the general conclusions arrived at from recent experiments on 
vapour-pressures, rates of expansion, refractive indices, and 
saturation of salt solutions. The experiments on the vapour- 
pressure of salt solutions completely disprove the statement of 
Wminer, that the diminution of vapour-pressure k directly 
proportional to the percentage of salt present ; in some cases 
jt baa been observed that the restraining effect of each molecule 
increased with the concentration, whilst with other salts it de¬ 
creased on the .addition of salt even in dilute solutions. Such 
results can, however, be readily explained by the theory of iolu- 
tion proposed by Nicol in the Philosophical Magazine^ 1883. 

The Report oJ the Commlthe comisting of Profs. Ramsay^ 
Tskkn^ W, L, Goodwin {Secretary) and D. II. MarshoJif ap- 
pomiedfor the Purpose of Investigating Certain Physical Constants 
of Sohstions^ was read by I’rt f. Ramsay.—This report contained 
an account of on investigation conducted by Profs. Goodwin 
and Marshall of the Queen’s Uni verity, Kingston, Ontario, the 
object of which wa» the determination of the condition of eqniU<- 
brium (uwumed by molecular weights of two salts placed in 
separate small vessels aikl inclosed with a weighed quantity <xf 
water. The process by which the water is so attracted to the 
alts was styled invapowttion " by Graham, The salts eaq^eri- 


m«nt«d with 

sodl'am. When sodium and' phta»auht 
different quantities of ,wale>. It 

invaporotes the water mobe rapWy ttuuv fcttaasium im 

that, with small relative quantities of watery the sodium, 
invaporates nearly all ana leaves the {^tsashon dhlorMc aliao^ 
dry. When this is compared with tha state ^ol 
assumed by equivatenU of caustic soda, caustic potaaht aw 
sulphuric acid in solutton together, it seetns xhat the in..^ 
first case is different in character from that aetk^ lo the 
Similar experiments made with sodium and Uchium 
and varying the relative quandiies of water, showed that with 
small relative quantities of water the lithium chloride attracted! 
the whole, but with larger quantities the sodium chlorids attracts 
part, showing that in this case there is a limit to the quantity of 
water which the lithium chloride can hold against the attraction 
of sodium chloride. When the relative quantity of watm U 
small, it is not divided between the two salts in the ratiioof mm 
attraction for water ; but this may be the case with large reUulim 
tjuantities of water. The process of invaporatign is in ^1 cases 
very slow, in some cases requiring several months for its com¬ 
pletion. A further investigation of those phenomena with 
other salts, and a study of Uie influence of temperature k 
promised. 

A Preliminary Report of the Committee consisting of Profs, 
McLeod and Ramsay^ with Mr. PV. A, Shenslone as Scntifryt. 
appointed for the Further Investigation of the Influence of tfu 
silent Discharge of Electneity on Oxygen and other Gases^ was 
read by Mr. Shenstonc.—A description was given of the appa¬ 
ratus devised for the storage and oonvenient manipulation of 
oxygen, so as to insure its perfect purity. The use of a mixture 
in molecular prop Ttions of potassium and sodium chlorates is 
recommended in the preparation of oxygen, inasmuch as the 
breakage of apparatus, when potassium chlorate alone is used^ 
is to a great extent done away with. 

The Report of the Committee consisting of Profs, W, A, 
Tildm and H. E, Armstrongs appointed for the Purpose of In- 
vesti^ting Isomeric Naphthalene Derivatives^ of which Prof, 
H. E. Armstrong is the Secretary, was read by the latter, who 
pointed out that, owing to its constitution, naphthalene lends it¬ 
self very easily to the production of isomeric compounds. The 
constitution of the disulphonic acids of naphthalene has been 
specially investigated, and four isomeric compounds wcr^‘ 
described, as were also several isomeric bromo-dcrivaiives. 

7 'he Committee consisting of Prof. Sir II. E, Roscoe^ Mr. 
Lockyer^ IVofs, Dexoar^ Livting^ Schuster^ PV, N. Hartley^ an.f 
PVolcott GibbSy Capt, Abney^ and Dr, Marshall IVatts, appoimUd 
fir the Purpose of Preparing a New Series of IVave-Zengt f 
Tables of the Spectra of the Elements^ of which Dr. Marshall 
Watts is the Secretary, reported that satisfactonr progreas had 
been made during the past year with the work allotted to it, and 
that the forthcoming volume of the Proceedings of the Associa¬ 
tion will contain additions to the tables of wavedortglhs of the 
emission spectra of the elements and compounds, 

Report of a CommiUeet consisting of General y* T, Walker^ 
General Sir y. If. Lefroy^ Prof. Sir William Thomson, Mr, 
Francis Gallon, Mr, Alex, Buchan, Mr, y, K Buchamn, 
Dr. yohn Murray, Mr, H. W, Bates, and Mr, M, C, 
Ravcnsicin {Secretary), appointed for the Purpose of iaUf^ 
into Consideration the Combination of the Ordnanee and Ad¬ 
miralty Surreys, amt the Production of a Bathp^hypeogreepkkoi 
Map vf the British /j/fx.—(1) llxe Committee conaider that 
the production of a plain outline map of the Eritish Ulva amd 
surrounding seas, on a scale of I :aoo,Ooo (about three miles 
to the inch; would be desirable. Rivera, and auch other physical 
features as can be shown in outline, to be marked diatiecCly. 
No hill-shading to be introduced. Roads^ railways^ towns, &c., 
to be indicated faintly, and merely for the purpose of 
localities. Principal heights and depths above and below tiKv 
datum level of the Ordnance Survey of Great Brlttun to he.'. 
inseited. Contours to be drawn at intervals of aob fe^ addif 
subsidiary contours where they are neoessaryt to give eapeeasloti 
to the features of thegroand, Incsdental'feattires, such 
to be marked. The map to be tinted aeoOiding 
(j) A grant 0125/. to be applied frnr in order th«t\a 
sheet of the map may be prepared, (j) The Clyde Ttas$ee»;to 
be,approached, with a vie# to their undertaking tiu) 
tion of a sfmUar map of the Clyde estuary On A 
scale. Other harootit EMda to be 
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(4} bfclns pDQViddid with ttiap$ of 

tnk of wbitt IS required to supply u 

niAU^ the Aiso^tlofii be In a better position than 
to tdove the Goyentment to undertake the prepara- 
tUhl of h $imiUt. tnap of the whole of the United Km^aom, 
basi^ tn^nlv upon tne extensive data already available in the 
arohlvus of ine Ordnance Survey and the Admiralty. 

of fAe CommitHt^ emshtingof Dr.y, Gladstone 
Prof^ Arntstroi^^ Afr. t^Uiam Shaen^ Mr. Stephen 
BM$rnei j^iss l^dia Pecker, Sir John Lubbock^ BaH,^ Dr. 
Pt. Crtfssk^^ Sir Richard Temple^ Sir Henry B. /W/v, 
Mry^ HeyWoodf and Prof, H, Story^M^skelyney appointed 

for the Purpose of Conimuin^ ike Tm/uiries Relating to the 
Te^hihg of Science in EUmeniary Schools .—No step^ in ad¬ 
vance have been taken by any Government Department towards 
the mote adequate provision for science-teaching in elementaiy 
schools during the past year. There have been four <liflerent 
Vioft'Presidents of the Committee of Council on Education 
during the last twelve months ; and Sir Lyon PUyfair only 
came into ofhee after the Code for the year had been settled. 
The annual return of the Education Department for England 
and Wales issued this year, which deals with the period from 
September i, 1884, to August 31, 1885, shows that the present 
reflations tell unfavourably on the prospects of science. 'J'he 
following stalisLicg for the lu^ three years show that, while the 
preferential class subject ** English ’Ms taken in an increasing 
number of departments year by year, geography shows an actual 
falling off, and elementary science seems even to he losing the 
UtlleTootin|f it had. Needlewo k shows a steady increase, as 
it is an obligatory subject in girls' schools, and it is more adva i- 
togeous in a financial point of view to take it up as a class 
subject rather than unfer Article t og M, in which case it neces¬ 
sarily displaces geography or science :— 


but it mu4t be borM in mind that in many schools the children 
i^e two $abject«, in which case they ooam accordingly. In* 
creased tliougH atul v^ry inadequate attention seems to be paid 
in the training colleges to (he prepaiatton of the students in the 
science subjects $ the number of individual students who have 
qualified for teaching one or more sciences has risen from 2305 
in 1^84 to 3407 in loSCf and it is satiafactory to note (hat the 
increase has been mainly in passes in the class. The nmn* 
her of papers worked in the several subjects in the two years 
under review have been as follows :— 


Number of papers workad 

1684 

1865 

Pure Mathematics 

82 

12t 

Theoretical Mechanic! 

31 

35 

Sound, Eight, and Heat 

... 488 

690 

Magnetism and Electricity ... 

•• fi 93 

- 551 

Inorganic Chemistry 

245 

... 369 

„ „ (practical) 

... I66 

160 

Animal Physiology . 

416 

... 3<7 

Botany. 

Physiography ... 

Principles of Agriculture 

... 485 

- 463 

... 1030 

389 

... I 09 S 
... 386 


The increase has been mainly in sound, light, and heat, and 
the principles of agriculture ; the falling off has been chiefly in 
animal physiology, and magnetism and electricity. The Scotch 
Code differs from the English in regard to the teaching of science 
in several points, but the annual return does not exhibit a much 
more hopeful state of affairs. The importance of technical in- 
struction is making rapid progress in popular estimation, but 
this subject has not got a real footing as yet in elementary 
schools, owing to the inaction of the Government pending a 
definite expression of opinion by the House of Commons, 


SECTION A— Mathematical and Physical Science 


Classi Sukjocts 

1882.83 

Depart- 

montB 

I883-R4 

tnents 

1884-85 

Depart¬ 

ments 

English . 

... 18.J63.. 

. 19,080 .. 

. 19.431 

Geogna{ffiy ... .. 

... 12,823 

■ t 2,775 

. 12,336 

Elementary Science . 

48.. 

51 .. 

45 

History ... . 

367 .. 

382 

3S6 

Needlework . 

... 5 )^^ •' 

1 8 , 5*4 •• 

• 5.929 • 

. 19.M 7 ■■ 

■■ 6,499 

. 19,266 


In regard to the scientific specific subjects, the following are 
the number of children individually examined : — 


Specific Subjects 

1883.83 

»68 j-B 4 

1884-8;! 


Cluldron 

Children 

Children 

Algebra . 

... 26;547 .. 

24.7S7 

... 2^,347 

Euclid and Mensuration ... 

... 1,942 

2,010 

... 1,269 

Mechanics, A . 

... 2,042 .. 

3.'74 

... i»527 

#1 ^ . 

... — .. 

206 

239 

Animid Physiology . 

32,SS9 

*.,857 

... 20,869 

Botany. 

... 3.280 .. 

2,604 

... 2,4*5 

Principles of Agriculture ... 

... 1.357 .. 

',85<) 

... 1,481 

Chemistry . 

... i,(Sj .. 

1,047 

ws 

Sonnd, Eight, and Heat ... 

630 .. 

',*53 

... 1,231 

Magnetism and Electricity 

... 3»<J43 .. 

3, *44 

... 2,864 

Doimtic Economy . 

... 19,582 .. 

*',458 

... 19.437 

Extra (Physiography) 


t 6 



8a, 96s .. 

■ 84,S'S 

... 79.774 


No of Scholars in Standards 

, V., VI*, VIl.aS 6 » 3 SS ••• 3 « 5 .*oS ••• 353 *®^ 


14 eiddettt that tyhile - the number of scholars in the higher 
Matidiwda has considerably incrcascil, tlie number examined in 
4pecNfo (aeientUic) au^ects has considerably decreased ; and this 
deiorivaB^ has occurred in every subject except mechanics. 

and che^Uriry show rather larger numbers than last 
yonr* Hhongh hot in prppqrtipn to the increase of schoktrs. The 
campMwtlve d^cr^e in. the aueotion paid to these scientific 
will be evident Drom the percentages pf children 

... ... 30*0 per qfltth 

V. , «0"0 ■ o' ■ 

t.' * /.... ' '... Vs' 




On Stationafy Waves in Pl<rtoin^^ Water, Part I., by Sir 
William'I homson.—'Ibis subject includes the beautiful wave¬ 



dimensional motion 

Ima.^ine frictionless water flowing in uniform ifsfime through 
an iufinitcly long canal with vertical sidci ; and bottom hori* 
xontal except where modified by transverse ridges or hollows, 
or .‘'lopes between portions of horizontal bottom at different 
levels. Included among such inequalities we may suppose bars 
above the bottom, fixed perpendicularly between the sides, I^et 
these inequalities be alt within a finite portion, AB, of the 
length, and let f denote the difference of levels of the bottom 
on the two sides of this portion, positive if the bottom beyond 
A is higher than the bottom beyond B, 

Now, let the water be given at an infinite, or ve^ great, dis¬ 
tance beyond A, perpetually flowing towards A with any pre¬ 
scribed constant velocity, V, and filling up the canal to a 
prescribed constant depth, D. It is required to find the motion 
of the water towards A, through AB, and beyond B as dis¬ 
turbed by the inequalities between A and B. This problem Is 
essentially determinate ; and it has only one solution if we con- 
fine it to cases in which the vertical component of the wateris 
velocity is everywhere small in conparison with the 

velocity acquired by a falling body falling from a height equal 
tohaK the depth. 

In particular cases the water flows aw'ay unruffled at great 
distances from B, But, in general, the surface is ruffled, and 
the water flows ^'steadily'' between the plane bottom and a 
corrugated free surface, as in the well-known appearance of 
water flowing in a mill-lead, or Highland burn, or m the clear 
rivulet on the east side of Trumpington Street, Cambridge. 
The train of diminishing waves which we see in the wake of 
each little irregularity of the bottom w.iuld, of course, extend to 
infinity if the stream were infinitely lon^, and the water abiio- 
lately inviscld (frictionlcss); and a single inequality, or group of 
inequalities, in any part, AB, of the stream, would give rise to 
corrugation in the whole of (he flow after passing the inequali¬ 
ties, more and more nearly uniform, and with ridges and hollows 
niorq and more perpendtcnlar to the sides of the canal, the 
farther wc are from the last of the inequalities. Observation, 
vrith a litHe coiDtnon^sewte of the mathematical kind, shows 


I luri^ srSM HmwX, iaa fluAtdSiitty practical form, th« foludon fdr tUe 
ivaraiKxw nradeecd by the wilp, which I hops to communicato to ^ 

th* November aumh(tf.—W. T., 

8e];ii«m0er *9^ 
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tJaMit At (L ^i9tMtC6 of two or throe wave-length* from the fast 
of this irr^uiaiitiei if the breadth of the canal is sna*il in com- 
pariaon with the wave-lengthi or at a distance of nine or tec 
Wadths of the canal If the breadth is la^ in comparison 
wUh the wave-lengthi the condition of uniform corrugations 
with straight ridges perpendicular to the sides of the canal, 
would be fairly well approximated to* even thoui'h the irregU' 
larity were a ainglc projection or hollow in the middle of the 
stream. But the subject of the present communication is 
simpler, as it i ^ limited to two-dimensional motion ; and our 
inequalities are bars, or ridges, or hollows, perpendicular to the 
aides of the canal. Thus, m our present case, we see that the 
condition of ultimate uniformity of the standing waves in the 
wake of the irregularities is closely approximated to at a 
distance of two or three wave-lengths from the last of the 
inequalities. 

A mathematical treatment of the problem thus presented, 
which will appear in the October number of the Philosophical 
Magaune^ gives, among other results, the following conclu¬ 
sions :— 

Generally, in every case when V < the upper surface of 
the water ri'ses when the bottom falls, and the water falls when 
the bottom rises. 

On the other hand, when V > the water surface rises 
convex over every projection of the bottom, and falls concave 
over hollows of the bottom \ and the rise and fall of the water 
are each greater in amount than the rise and fall of the bottom ; 
so that the water is deeper over elevations of the bottom, and is 
shallower over depressions of the bottom. 

Returning now to the subject of standing waves (or corruga¬ 
tions of the hurface) of friction less water flowing over a hori¬ 
zontal bottom of a canal with vertical sides, I shall not at pre¬ 
sent enter on the mathematical analysis by which the effect of a 
given set of inequalities within a limited space, AB, of the 
canal's length, in producing such corrngation in the water after 
piassing such inequalities, can be calculated, provided the slopes 
of the inequalities and of the surface corrugations are everywhere 
very small fractions of a radian. I hope before long to com¬ 
municate a paper to the Phthsophkal Aiagaiinc on this subject 
for publication. I shall only just now make the following 
remarks;— 

(1) Any set of inequalirics large or small must in general give 
rise to stationary corrugations large or small, but perfectly sta¬ 
tionary, however laige, short of the limit that would produce 
infinite convex curvature (according to Stokes’s theory an obtuse 
angle of 120“) at any transverse line of the water surface. 

(2) But in particular cases the water flowing away from the 
inequalities m\y be perfectly smo rth and horizontal. This is 
obvious because of the following reasons :— 

(i.) If water is flowii^ over plane bottom with infinitesimal 
corrugations, an inequality which could produce such corruga¬ 
tions may be placed on the bottom so as either to double those 
previously existing corrugations of the surface or to annul them. 

(u.) I he wave-length (that is to say, the length from crest to 
crest) is a determinate function of the mean depth of the water 
and of the hcijght of the corrugations above it, and of the volume 
of water flowing per unit of tune. This function is determined 
graphically in Stokes’s theory of finite waves. It is independent 
of the height, ond is given by the well-known formula when 
the height is infinitesimal. 

(iii ) From No. ii. it follows that, as it is alway.s possible to 
diminish the height of the corrugations by properly adjusted 
obstacles in the it is always possible to annul them. 

(j) The fundamental principle in this mode of considering the 
subject is that, whatever disturbance there may be in a perpetu¬ 
ally sustained stream, the motion l?ecomes ulUmalcly steady, all 
a«tatioiis being carried away down stream, because the velocity 
of propagation, relatively to the >valcr, of waves of less than 
the critical length, is less than the velocity of flow of the water 
relatively to the canal. 

In Part II,, to be published in the November numlier of the 
Pkiiosophicai Magaunt, the integral horizontal component of 
fluid pressure on any number of mequalitie.s in the bottom, or 
bars, will be found from consideration of the work done in 
generating statiemary waves, and the obvious application to the 
.Work done by wave-making in lowing a boat tWngh a canal 
wiU be considered. The definitive investigation of the wave- 
making effect when the inequalities in the bottom are geometric- 
alW dimned, in which! haye just now referred, will \ ^ 
1 hope to include in Part U., or at all evenu in Part III. (o b« 


published In December; ft eotnplete 

drawings, of the bemitiflll pattern of Waver Dp' 

propelled uniformly throu^ Calm deep Wdier. ' ; m ; 

Om a Form of i^rrtnll'^Welfiir 
minaihn of the Strength ^ an Csw^wfi by 

James Blyth.-^The object of thU paper U to describe a mbtlum 
of absolutely determining the strength of aU electric tmr^t by 
measuring in grammes' weight the electro-magnetic force |be- 
tweon two parallel circular circuits, each carryii^ Uie ,sama 
current. For convenience of calculation the Ciftw havb the 
same radius, and are placed with their planes horimtal; The 
construction of the instrument is as follows ;—A delicate chemi¬ 
cal balance is provided, and the scale-pans replaced by two 
suspended coils of wire, Kach of these is made of a aihgm'tntu 
of insulated copper wire (No. 16 about) fixed in a groove rouhd 
the edge of an annular disk of glass or brass of suitable dlwtne- 
ler. The disk is made as thin and light as fimible oonsisteivtiy 
with perfect rigidity. By means of two vertical pillars of brass 
this annulus is attached to a rigid cross-bar of dry Wood or wl* 
canite, in the middle of which is placed a h jok tor suspending 
the whole from one end of the balance-beam. On each side of 
tlie kook, and equally distant from it, two slender rods of brass 
arc screwed in in the wooden bar, which support two small plati¬ 
num cups for holding mercury or dilute acid., The position of 
these cups is so adjusted that, when the whole hangs freely, the 
cupj» ore in line with the terminal knife-edge of the balancft- 
beam, and have their edges just slightly above Its level. The 
free ends of the insulated wire surrounding the disk, affer being 
firmly tied together for a considerable length and suitably bent, 
are soldered to the brass supports of the platinum cups, which 
thus serve as electrodes by means of whicn a current may be 
sent through the suspended coib A precisely similar coil is 
suspende<l from the other end of the balance-beam. We now 
come to the arrangement by means of which a current is led 
through the suspended coils, so os to interfere as little as 
possible with the sensibility of the balance. This constitutes 
the essential peculiarity of the instrument, and is effect^ in the 
following^ way;—An insulated copper wire, having its ends 
tipped with short lengths of platinum, is run along the lower 
edge of the beam, and is firmly lashed to it by well-foslned silk 
thread. The ends of this wire, bent twice at right angles, are 
so placed that their platinum tips dip vertically into one of each 
pair of the platinum cups which are attached to the vertical rods 
of the suspended coils. From the other cup of each pair proceed 
two similarly tipped copper wires, which tun alung the upper 
edge of the beam, and are also firmly tied to it. These Wires, 
however, only proceed as far as the middle of the beam, where 
they are bent, first outwards, one on each side of the beam, at 
right angles to it, and then downwards, so that the platinum 
tips are vertical. The latter dip into two platinum cup* attached 
to two vertical rods, which spring from the base-board of the 
balance. These rods are pla<^ at equal distances on each side 
of the beam, and are of such length that the platinum cups are 
in line with the central knife-edge of the beam and have their 
edges just a little above its level, There are thus in all six cups 
and six dipping wires. Three of these are in line on one »idC 
of the beam, and three on the other. Also the line Joining Utft 
points uf each pair of dipping wires is made to coincide with 
the corresponding knife-edge ; and, further^ the edg« of the 
cups are all in the same plane when the balance i* in equiUbtkdt* 
From this it will be obvious that any motion of the beam the 
act of weighing causes only a very slight motion of the platiittim 
wives, which dip into the fluid contained in the cup*. The 
resistance, due to the viscosity of the fluid, is thus ve^ amtdl^ 
even in the case of mercury,.and much smddler atUl when dflute 
acid is used. In point of fact, the diminmioti of W 

to this cause is lens than in the case of determining the lipeoffio 
gravity of solids by weighing in water in the wdiiiNtry way, With 
clean mercury it is quite easy to weigh accurately to a 
The fixed coil*, consritutlog two pairs, have the same dimneteriw 
the suspended coils, and, like themi arc made of sin| 4 e tumsaflfl- 
sulated wire wound round the fldgesofcinmUrdisk* ofgUwsorbrtlii*. 
The disks of each pair are fixed at the requisite d^tanew 
to a cylindrical block of wood, so os to huve theh jplatim ewH 
p^llel and their centres In the same^stmdght; Him. to 
this they are tamed Up and flttlshed bn the oamo 
Wock on which fhey are Anally to rest. When ih posiumi 
are so placed that, when the. balance H In, 

aontal and ot 
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sflonj it is necess&ty that two kisc boles 
ba dwlwo li!» iht disk of each pair, so as to allow the 
hraiis^Uars of the oprrefponding annular disk to pass freely 
tbrptm, oonoeotiana are tpadui the current is Jed 

throu^ entice^ apparatus in such a war ihat^ while the electro ^ 
maghatlicISorce actingon the onesuspended coil causesitto descend, 
the alectrO^n^aetic force acting upon the other causes them to 
aso^ad* The total force tending to disturb the e<|uiHbrium of 
the hOftanCe f 9 t^us exactly four times that due to an equal cur* 
re^ ojfoulatptg in two parallel circles of the same diameter and 
with weir planes at the same distance apart. The current- 
StreJl^^th is estirnated from the number of grammes required to 
restoi^ tl« balance to exact equilibrium, the weights being 
placed into small scale-pons attached to the movable pan of the 
auparatus. The electro-maipietu; force between each fixed and 
tne corresponding suspended coil is calculated from the formulae 
given by Clerk Maxwell (vol. ii, p, 308), viz. :— 

- a» cos 7I2F7-(1 + sec^) Ey}- 


where M — the potential energy between two parallel circles, 
each carrying unit current, 

^ » distance between their plancb, 

A ^ radius of each coil, 


. 2a 

sin 7 = - , 

^/ 4 ^a + ^ 

F7 and E7 = first and second complete elliptic integrals to 
modulus sin 7. - 

In one of the instruments constructed 

a =: 10*8 inches, ^ ‘566 inches, 

which give 

7 a 87^ F7 4'3386S3976, E7 - i '005258587 ; 
from which, if G denote the constant of the instrument and 
^ as 981, we have 

G = 4 . ™. 1 = -48x8. 
afi g 


This gives for i ampere a force = '04818 gramme-weight. 

Besides the one exhibited I have constructed several modifi¬ 
cations of the instrument, only one of which, however, needs be 
particularly mentioned. In it both the fixed and movable coils 
arc replaced by flat spirals of wire, each of eleven turns. Here 
the practical construction is more difficult, and the calculation of 
tho constant somewhat more laborious, unless one is content 
with merely integrating over the area of both the fixed and 
suspended spirals. This is, I think, however, hardly legitimate, 
at least with ihickUh wires, as we thereby suppose that elec¬ 
tricity Is circulating in the insulating spaces between the wires 
as welt as in the wires themselves. To avoid this I have actually 
calculated the force exerted by each one of the coils of the fixed 
spiral upon each coil of the suspended spiral. This entails great 
labour, aft the elliptic integrals nave to be calculated for values 
of the modulua differing very slightly from each other. The 
labour, however, ii worth the taking, ns the attractive or re- 
ptd&ive force between two flat spirals is so much greater than 
that between two simple circles. 

The Peculiar Sunrlse^Shadow 0 Adames Peak in Ceyl&n^ by 
the Son, Ralph Abcrcromby, F.R.Met.Soc.—A great pecu¬ 
liarity has been noticed by many travellers about the slmdow of 
Adftipla Peak at aunrise. The shadow, instead of lying flat on 
the ground, appears to rise up like a veil in front of the spec¬ 
tator, and then tuddenly to fall down to its proper level. 
Voriouft Uteorfes have been propounded to account for this, and 
it haft usually been supposca to be due to a sort of mirage. 'Phe 
aurifOr, in the course of a meteorological tour round the world, 
spent, the ailght On the top of the peak, 7352 feet above the sea, 
and <»btalned unmistakable evidence that the appearance is due 
wreaths of thin morning mist being driven post the 
fide bf the mountaia by the prevailing north-east mon- 
fooit ttp ft ndi^bottrii^ ffoige- The shadow is caught by the 
« n higher level than the earth, and then falls to Its own 
pl4iie.on the pound oft the condensed vapour moves on. The 
Ja peculiar to Adam's Peak ; for the proper combi- 
omoh A tttdnted pyramid, a prevailing wind, and a 
vi^ ^ direct ffuiiable milt at a proper height on the western 
i* only rarely met with. Any idea thht the 
OiPSIwilIpnce by mirage U comi^etoly disproved 

qirtbe mbior'k c^rvationa. 

tecttei^Parpeses^ by 


metallic air-thermnAietera mounted side by side with their 
U*shiq>ed thermometeraubes odiocent, so th^ their indicatians 
can be easily compared with each other. The air-vessel of ea<^ 
thermometer contains a cylindrical well, in which the substance 
to be experimented with is immersed. Each well is provided 
with a discharging-tube furnishe<l with a stop-cock. Inc scale 
common to both thermometers is of milk-glass, divided into 100 
equal parts both above and below zero, and let into the stand so 
as to constitute a translucent window which can be illuminated 
from behind. By means of this instrument many thermal 
problems can be demonstrated before a large autllence. 

On the Distribution of 'Pemperature in Pock Lomond and 
Lock Katriiu during the past Winter and Springy by J. T. 
Morrison, M.A.—The author made observations on the tem¬ 
perature of these lakes on or about the term day of each month 
from December 1885 to June 1886, in continuation of Mr. J, Y, 
Buchanan’s researches. These included the whole length of 
Loch Katrine and the head and middle part of Loch Lomond, 
the deepest sounding, 99 fathoms, being got near Inversnaid in 
the latter lake. At Invcrsn.dd, from December till March, the 
water was each month of uniform temperature from surface to 
bottom, the temperatures being— 


December 22, 1S85 
January 2I, 1SS6 
February 23, 1886 
March 23, 1886 


42*8 

4**2 

40*05 

39-05 


In the deepest sounding obtained on Loch Katrine, 79 fathoms, 
a similar distribution was met with up till February, the readings 
being— 

December 23, 1885.( 42 ' 3 ) * 

January 22, 1886 40*4 

February 24, l88d. 39*0 


And, though the maximum density-point was thus attained in 
February, uniformity still prevailed in March down to a depth 
of 70 fathoms, the readings on March 24 being : surface, 38'’’!; 
70 fathoms, 38®*! ; 79 fathoms, In April the tempera¬ 

ture distribution usually found in spring had set in in both lakes, 
the surface being warmest, the bottom coldest, and the tempera¬ 
ture falling more and more slowly with increase of depth. The 
circumstance of most interest, however, is that the warmth of 
the bottom layer increased monthly over the deepest parts of 
both lakes, as follows ; — 

March April May June 

o 0 0 r) 

Loch Lomond (99 fathoms) 39 05 39*4 40*3 40*6 

Loch Katrine (79 fathoms) 38*7 39*1 40*1 40*65 

This rise is evidently due not to the ct)nductioii of heat nor to 
the penetration of solar radiation, but to Hon>e drainage or oozing 
causing mixture. This supposition seems necessary also to 
explain the behaviour of Locli Katrine in March. Drainage 
en masse appears to occur chiefly in winter and spring, not Tn 
summer when the river water and the lake surface water are 
much warmer than the deep water of the lake. The mean tem¬ 
perature of I^och Katrine probably has a greater range than that 
of Loch Ix»mond. The shallower parts of the lakes resemble 
the deep parts os to uniformity of temperature up till March. 
But their yearly range is greater. In both lakes the mean tem¬ 
perature becomes uniform along the whole length about April 4. 

On the Distribution of 7 'emperaturc in the Firth of Clyde tn 
April and yum 1886, by J. T. Morrison, M.A.—In the latter 
parts of April and June of this year Mr. John Murray, Dr. Mill, 
and the author made serial tcmi)erature soundings throughout 
the Clyde district, chiefly with Negreiti and Zambra's reverring 
thermometer. It was found that m matter of temperature the 
waters of the district were divisible into four groups 1 1 . North 
Channel and the plateau south of Arran; IL the Arran and 
Dunoon open basins ; HI. the deep-sea lochs ; IV. the shallow, 
sea lochs. The average temperature in each group at every 
depth was calculated for April and June, and these averages 
form the basis of this paper. In April in all groups there is a 
deep layer of uniform temperature overlaid by a layer of tem¬ 
perature rising steadily to the surface. In groups H., III., and 
IV. the deep temperatm^ are almost the same, about 

4I®*4F. L;ia group 1. it » J*"- superficial 

* No amtiidittg toads lisea ^ Dodstoher. Abow teaipamture :■ calculated 
horn that of wSttee im «r iIm 1^ 
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liwer of iTATyitiig te(m>eratuT6 bad thickened to about ao fiuhomi. 
"rb« doUp tempsrtttttreS in the grqips wire now very different 



I. 

.. 41'8 

IT. 

TIL 

IV. 

Deep temperature in April 

41**3 

4^*5 

41*5 

June 

.. 467 

43'9 

43*8 

45*3 

Rise of temperature ... ... . 

4‘9 

2*6 

2*3 



To groups in. and IV. analogues are found in a deep and a 
■shallow basin of iLoch r.omond, in both of which the ^ttom 
temperature rose between April and June. From this it is 
inferred that land-influences, especially drainajje m m^ss^, 
produce most of the effect noticed in III. and IV. ITie great 
rise in the North Channel and s nit hern plateau is evidently due 
to a warm oceanic current. The rise in temperature in group 
11 . is due to the incoming of warm water from without. As 
the water between 30 and 75 fathoms in this group is very 
uniform in temperature, and as the BDuth plateau is 25 fathoms 
below the surface, it is supposed that the nensc plateau water is 
carried into ths open basins (group 11.), and through convection 
mix^ thoroughly the water below 3 > fathoms there. Loch Goil 
is specially remarkable for its isolation and the small rise of 
bottom temperature-0^*6 F. in two months. In Upper Loch 
Fync a lenticular mass of water below 43“*0 F. was found in 
June to float between two wanner layers. Its greatest thick¬ 
ness, 30 fathoms, wis opposite Jnvernry. The bottom layer of 
44'“’0 F. was not found to be in connection with any equally 
worm layer either inside or outside of the loch. 

On ihe Critical Cun*aiure of Liquid Surfx ea of Rivoluiion^ 
by A. W, Rucker, M.A., F.R. —Let a mass of liquid him be 
attached to two equal circular rings, the planes of which are 
perpendicular to the line joining their centres. It will form a 
^surface of revolution the c<]nalion of which is, according to 
Beer,— 

y'^ «= O' cos'* <;> + J 9 ^ sin 

JT — oE + 3F, 

whfcre F and E are elliptic integ als of the first and second 
kinds respec tively, the auplitudc bjing and the moiilm 
M. — 33 sin $. If 0 be conceived as increiKing from 

0, whuen it L in the first quadrant the figure will be an unduloid 
lying being the cylinder and the sphere, in the second quadrant 
A nodoui, the limits of which are the sphere and a circle. In 
the third and fourth quadrants the figure will be dic3-box* 
shaped with a contraction in the middle, being a nodoid in the 
third and an unduloid in the fourth quadrant. The one passes 
into the other through the catcnoul. If now we .suppose the 
rings to he at a fixed distance apart, and the volume 01 the sur¬ 
face to be altered, the curvature will change, and the direction 
-of the change will depend on the diameter and distance apart of 
the rings, and on the magnitude of the maximum or minimum 
ordinate ^thc principal orJmate)^ which lies half- way between 
therm Ihe object of the paper is to investigate the general 
relation between these (|uantitics when the curvature is a maxi¬ 
mum or minimum, if the changes in the form of the film take 
place subject to the conditions that the diameter and distance of 
the rings a e constant. It has been recently shown by Prof. 
Rein ildand the author that, if these conditions hold, 

(a*E - $^F + tt® Aj cot^JSrt d- o-(F - E + “ Of 

where is the upper limit of the Integrals and 

Aj “ \/1 - sin'^ B sin- 4>j. 

‘Writing this in the firm A 5 a -H B 93 ^ o, it is proved that the 
^rvature has in general a critical value when A — B ^ o ; so 
.that 

2E - F(i -f cos'^0) 4 - 2A] COt24ij SB o 

is a condition which must be satisfied by B and To find 
values of corresponding to given values of 0 the equation 
>inust be solved by trial ; but it is proved that, if a pair of cotc- 
flpotJding values is given when B lies (say) in the first quadrant, 
the values of can be at once found which correspond to w - 
-IT + and *ir - ^. The value sof corresponding to ^ and w - 0 
re equal, and, if be the value corres|xmdmg to v -h 0 and 
w - 0, It is given by the equation 

tan tan (ir - = sec 9 . 

By mean? of these eqqation? a curve can be drawn, showii^ the 
irelation« between f. and 0, and thence are found the value? of 
//Y, X/p, and X/V, where aY, aX, and a/k arc the diamelter 

* Average temperntute of first tew fathomit above bottoVt. 



and distance of the ahd 
diameter. Ifwenow 

at recede frova each oiher, and the .. ^ . 

altered so that the condltiiOtLof If aIeMij|f(i1 

filled, it is proved that the cha^ Ih it* fom h« ne 
lows t—Bemning with Ihe tmbder, fihe diitaoee of 
would (os has been lihown by hfawell, Art 
“Enc. Brit.") be half thdt dircumfetence. Ae 0 w dimpeler 
increases, the rings would move apart, and d^once betwe*h 
them would be a maximum when 9 « beiag 17 pet (bent 
greater than in the case of the cylinder. Whe» ^ » ^0^* tkt 
figure is a sphere, and the distance between the Hftgs is hboiit 
4 per cent, less than in the case of the cylinder. The 
has a larger diameter than any other figure of critical cotvatlUte, 
The surface next becomcf a nodoid, Md the distance be^een 
the rings diminishes til) when 9 iSo*’ they toticH, and tlMW 
the sur/ace reduces to a circle. In the next quadrant the 
separate, but the figure is now dice-box-shaped| and the presfare 
exerted by the film is outwards. When 9 =2 270'’, the figure is 
the caienoid. The principal ordinate is then less than that of 
any other figure of critical curvature, and the radius of the rinjgs 
is a mean proportion between this minimum ordinate and the 
maximum which was attained in the case of the sphere. The 
same 1 elation holds between the principal ordinate? of any two 
figures which correspond to values of 0 which dififer by 180 . In 
the fourth quadrant the figure becomes an unduloid* the pressure 
isinwarda, the rings continue to separate, and the ratio of the 
difitaoce between the rings to the principal ordinate U a maxi¬ 
mum when 9 = . Tn the paper tables and curves are given to 
illustrate the “ march ” of these functions. 'I’o secure con¬ 
tinuity, the problem is discussed without reference to the ques¬ 
tion as to whether the surfaces arc in stable equilibrium, though 
those id the first and fourth quadrants and figures corresponding 
to values of 0 not much >*-/2 and not much <3v/2 certainly 
arc. In conclusion it is shown that by means of the curve* we 
can solve a number of problems with sufficient accuracy for 
practical purposes, Thus, if any two of the three quantities, 
the diameter of the rings, the distance between them, anj the 
diameter of the surface of critical curvature, are given, the third 
can be found. 


SECTION B—CHENtrcAL Science 

Absorption Spectra vf Uranium Salts^ by Dr, W. J. RagseTI 
and W. J. Lapraik.—^This paper was communicated by I>r; 
Rus.sell, who pointed out that well-marked ab!iorj3tion band* in 
the visible specirum are produced by the different salt* of this 
metal; the bands produced by the uranous salts are distinct fnjnt 
those given by the uranic salts ; both consist, however, of thtee 
distinct bands or groups of band.s. The bands produced by the 
itranous salts are at the red end of the spectrum, whilst 
due to the uranic salts are at the blue end; and when both 
classes of salts are mixed in solution there are three series bf 
bands distributed with tolerable regularity over the whole ol the 
spectrum. Expjriments with different salts show the nature of 
the acid radical to have no influence on the spectrum, whereas 
in the case of other metals, such as cObalt, it ha* been found thnt 
different radicals ]>rjduce different spectra. The Spedtmm 
common to all uranic salts is *’i^htly altered by the addition df 
free acid ; a diminution in inten.sily in the least refrangible 
and a slight shift in others has been observed, Crysrtai* df 
uranic nitrate give an absorption spectrum simnor to Awtt/prO- 
duced by its solutions. Tlie spectrum of the ttmiioti* sat& if 
less refrangible than that of the uranic salts ; the examination of 
the spetra produced by the uratious salts in the solid state lirits 
found to be more complex than those giveh by these' sake id 
solution, 

Tbc Air of DwelUnp and Schools^ and its RMHm 
Disease^ by Prof. Cameljy.—The author ^ve nn account dC.ttd 
elaborate series of experiment* conducted Iby him and -ft. 
done at Perth and Dundee, in connectiDn tvith the fUnUeiry tinA 
school authorities, the object being to detewnioe the 
between the composition of the air and the death-rn^in'Mliidiii 
and schools, and also the effect of various systems wvondW 
For this purpose the cotbon diosride, organic mnttcr* and niJipKr 
organisms were determined, both in the oakside ate Sixd 
room to be eaamifted, Jn the air of the town* of Tdtjjh: 
Dundee a distinct increase of impurities otmW. b* 
close prt* of the toums as compared with 
examining the dw^lbig^hodris^i the e^qwklniwtef* 
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findnilii ^1^ and viilted bed^todmft fttid aimiW 

pkM'4%te ttu 61 tht diy pr v^hile Actually occu* 
pMjM lw ittlaTO H0ii«e$ ai« divided la the tabicB into 
dtifd ^£aaf*4oottt6d dwdlUf^f and uicntion was made 
of roomed dwtlfings in uhich eight persona 

ehc^ alee|mg|f in a shi^e ML And in many cases no l>ed 
etaj[IM>d in the dwelling at alt. The impurities in the air of 
such hnum were naturally mutdt greater than in better class, 
and a careful cottijparison of chemical composition of the air 
vdth, wm deaftbhhites from various causes in the various classes of 
hbnMil it was shown that on an average the length of life in a 
oob-axMcmed house was only twenty years, whilst that in better- 
dam ,houaefl is forty years, Hence a r^rson bom and living in 
a one-‘roomed house has a chance of living only half as long os 
thoia b6m and Uving in a fouoroomed hovtse. This depends 
uatUraUy to a considerable extent on other causes than impure 
oif-suppljr. Some irregularity was observed in the cases of 
consutui tion, scarlet fever, and diphtheria, which is, however, 
Quite capaHe of explanation. The influence of cubic space on 
the punty of the air in dwelling-rooms was somewhat un¬ 
expected, the beat results being noticed when looo cubic feet 
was allowed for each person. With larger rooms, owing to 
stagnation of the air, the result is not so good. Sixty-eight 
schools in Pundec were examined ; of these, twenty-six were 
mechanically ventilated, while the others were ventilated by 
means of windows. The adv^tages were distinctly in favour of 
meclunica] ventilation, the micro-organisms being one-seventh, 
and the carbon dioxide one-half o? that in the other schools. 
Mechanical ventilation not only inalcrially improves the quality 
of the air, but also has leas influence in unduly reducing its tem- 
per^urc. On comparing together boys' and girls’ schools the 
air is almost invariably less pure in boys’ schools. The amount 
of carbon dioxide does not afford any indication of the amount 
of ormuiio matter or micro-organisms, except by taking the mc.'ui 
of a large number of experiments. Cleanliness of person has a 
comparatively small influence on the number of micro-organisms, 
but cleanliness of dwelling-rooms and schools has a most im¬ 
portant effect. Hence the air of new schools is distinctly belter 
than that of older buildings. In conclusion, the author suggested 
that In many cases the evil said to be due to over-pressure in 
schools wax doubtless due to imperfect ventilation, and that if 
Oundee may be fairly regarded as an example of a British town, 
then certainly our schools are most imperfectly ventilated ; and 
that for improvement in this respect the advantage of mechan¬ 
ical ventilation should be strongly insi-ted upon. 

TAi ^ G<is^s (mrr M^rcmy^ by If. B. Dixon, 

M.A., F.R.S.—From a statement in Bcncc-Jones’s “IJfe of 
Faraday U would appear that a difference of opinion between 
Faraday and Davy existed on this point, and according to the 
experimenU of the former gases cannot be indefinitely preserved 
over mercury, whilst the latter found that hydrogen could be 
preseirved over meratry for a considerable lime without suffering 
change. The author has examined vaiious gases, including 
hydzpgerj, cyanogen, sulphur dioxide, and electrolylic gas, which 
had Mm kept over mercury for periods ranging froai 2^ to 9^ 
years, and concludes that the gases had .sufeed no chance lu 
the time, ^ 

, T/ffi ihitUn of the Nitrifyittg Or^^anism in the Soif by 
R. Warington, F.'K.S. —Previous oxjieriments have shown the 
limit of depth at which this organism exists in soil to be about 
18 inch^a, but later experiments have shown it to exist at depths 
of ifwt, and in some cases at depths of 5 and 6 feet. 

The of Hhtter^ CohitrSf by Prof. W. N. Hartley, 

The author, referring to the correspondence in the 
Tims and to an article in the Nineteenth Centufy on this 
subnet, pointed out that two ideas bad been brought forward 
In tSOMectioo wUh this matter-one being that water-colour 
drawfstgi f^e on keeping, while otheix have contended that the 
tlht$ Mhreaee in de^hon keeping for a length of time. Hence, 
the 5i^e h^nd it naa been recommended to keep water-colour | 
dra^|^ in thedig^t, while othcra have soggeated that darkness 
wiPWrabte. Cmours used are of two kinds, mineral and 
. Kinei^ cotoarei t/tt generally unalterabte, except in 
epedhl coldarii ungh lead. The tendency is for red light to 
not 6af i^^oxidleing eeeht on snChi colour*, while violet light 
*i66ns k redwlniit nctiw llltit in the case of otganlc colonting' 

from eiiW end of the 
mi dauso of thettetmioift. 
-lie rft aotiribesof acidity nre.the im- 
.in prceeht^ of' ittolstwre, intpCrflMy ■ 


prepared tkdonrii and the acidity of the paper. The paper is 
ahvaya itself alightly acid, ana the u^e of sh« or gum is a 
source of addity, whlie the btirnii^ of coal and of gas In towns 
producea a aenstble amount of sulphurous acid in the atmosphere. 
The author M carefully examined the eflfect of adds, of ex- 

E osure to sunlight, of hydrogen peroxide, and of sulphurous a^ 
i the case of sixteen common water-colours. As a result he con¬ 
cludes that the character of the colours examined is very creditable 
to the manufacturer. Lakes are very permanent in pure air; 
while cases ore known where indigo has remained unchanged 
for upwards of 1800 years. Indigo is, however, liable to be 
attacked by acids. Generally the effect of chemical agents upon 
water-colours is what might have been expected from tnelr 
chemical composition. Thus yellows containing cadmium sul¬ 
phide are bleached by oxidising agents. In some few cases, 
however, unexpected results vere obtained. Ultramarine U 
very readily affected by dilute acids; t.o preparation of lead 
should be used as a pigment either for oil or water-colour 
drawing. It is ^own that many water-colour drawings have 
been exposed to light for fifty years or more in properly arranged 
galleries, without appreciable deterioration. The tendency is 
to produce apparently darker tints, owing to the lighter tints 
being most lii^ly to fade, while the brown colour developed 
in the paper itself tends to produce a similar effect. To pre¬ 
serve delicate sunlight effects the drawings should be kept in 
rooms imperfectly illuminated, and preferably with blinds trans¬ 
mitting a yellow or brown light. I'liey should be carefully 
protected from the effects of an impure atmosphere, uhile paste 
or gum should not be used in affixing them. A fdighl wash of 
borax on the paper destroys its acid reaction, and makes the 
colours fix readily on the fibres. A small quantity of borax 
might be used in the water employed for mixing the colours. 
For illuminating galleries incandescent lamps are to be pre¬ 
ferred to lighting by the electric arc, as the latter may be 
regarded as a sure means of destniction of the colours. 

The CvloHv of the Oxides of Cerum and its Atomic Wdj^tt^ 
by li, Robinson, M. A.---A criticism of the work of Wolf, on 
the atomic weight of cerium, publishetl in AntcrUan Journal 
of Science ami Art^ 1868, upon which the atomic weight, 138 
cerium, given in Clark’s “Constants of Nature,” is based. The 
author contends that Wolf’s methoil of preparation would give 
lanthanum and not ceric oxide ; experimental evidence wits 
given in support of ihU contention ; further the author maintains 
that ceric oxide is yellow and not white, as described by Wolf. 

On the Rclccfive Stability of the Hydrochloride Pi'o- 

fared from 7 "$ 47 'f online and Camfhene respectively^ by K. F, 
Ehrhardl (Mason College), —Accui ding to Kibau the first of 
these hydrochlorides is the less easily decomposed by water, 
whereas the author finds it to be tlic one most easily decorr^sed 
under the influence of temperature. At a low red heat Tilden 
has shown turpentine is more completely dissociated than cam- 
phene, and this the author has shown to be true for lower tem¬ 
peratures. The paradoxical result that the hydrochloride of the 
moie stable hydrocarbon is .^labIe than that from the unstable 
one, is regarded as proving this compound lobe a molecular one, 
in which the chlorine is associated with the hydrogen of the acid 
and at the same time to the hydrocarbon. 

On DeriiHitives H ToUdine and Azetolidine Dyes, by R. F. 
Ruttan, B. A., M.D.—An account of the preparation of tolidine, 
which is the homol^ue of benzodinc, and obtained by a similar 
mode of preparation. Several derivatives of this base wer 
described, as also azotolidiiie or teira-azoditolyl, which is pro¬ 
duced by the action of nitrous acid on the base. This coinjxiund 
forms the stwting-point in the preparation of a series of important 
dyes, by which cotton and w ool fibre may l>e dyed without the 
use of a mordant. 

On the Chemist^ of Estuary WaUr, by H. K. Mill, D.Sc. 
—The salinity (ratio 01 total dissolved matter in water) has lieun' 
determined from point to point in the Firth of Clyde And Firth 
of Forth. In the case of the latter the distribution of salinity 
has been shown to be constant all the year round* whilst in the 
case of the Clyde there ate periodical variations through the 
whole mm of the water. In the case of the Forth River 
entrance, it is evident a mixture of river and sea water takes 
place by a true process of diffurion, maintaining a constant gia- 
dient from river to tea. The dissolveid matter of fresher water 
was limnd richer 4 b calcium carbonate than sea water. 

Thf Oipj: a Sfutfy^ in Optical Chemistry^ by Dr. 

Gia<hiUMr explaining how the refractive equiva- 

bnt of an ozgaBlox^poimd may be used to detennme iu con- 




fltUatiotL the Author {iointod out ttuit the dUtpervion eqaivelmhi 
tm foe MOillArly used. Tbe author also discuMed the refraction 
and dUperalon equivalents of the turpenes, citre&esi camphor, 
and of some other members of the group of essential oils, and 
showed how these values were of service in determining the 
ooastitatioa of these bodies. 

Aft Apparatus Maintaining Comtani Temperatures up 
to <00^ C., by G. H. Bailey, D.Sc., Ph.D.*—The substance to 
be heated is pldced in a glass tube, together with the bulb of an 
ait'thermometer, which are inclosed in a wider tube resting on 
the iron casing of a furnace. The air-thermometer serves to 
measure the temperature, and is connected with a gas regulator, 
by which means the temperature may be kept constant at any 
desired temperature below that at which combustion-glass 
softens. 

Treatment of Phosphoric Crude Iron in Open^ Hearth Purnaees^ 
by j, W. Wailes.—The process is similar to the ordinary 
puddling operation, and is conducted in a furnace with a baste 
lining; the metal is, however, removed from the furnace in a 
molten condition. 

Notes on the Paste Bessemer Process in South Staffonlshiref 
by W. Hutchinson.—The process described differs from the 
ordinary basic process inasmuch as the converting is conducted 
in two stages; (i) desiliconising of the metal in an acid-lined 
converter; (2) the dcpboi^phorising in a converter with a basic 
lining. 

Production of Soft Steel in a Neto Type of Fixed Converter^ 
by G. Hatton.—Description of a converter, which is claimed to 
have many advantages over the Bessemer converter. 

T, Turner, Assoc. R.S.M. (Mason College), read a series of 
papers relating to the chemistry of iron and steel. The first was 
Qn the Influence of rC’melting on the Popa‘ties of Cast Iron. 
No general rule can be laid down as to the influence of re-melt¬ 
ing on the properties of cast iron ; chemical changes take place 
during the melting; the amount of silicon is reduced whilst that 
of the $ttlphur is increased, and the effect of re-melting will be 
dependent upon the proportion of these elements present in the 
cast iron ; a single melting will be sufficient to produce a 
deterioration in the qualities unless the silicon is in excess. A 
second paper was On Silicon in Cast Iron, Addition of silicon 
10 hard white iron causes it to become soft and grey, and too 
much silicon makes the iron weak j by adding silicon in right 
proportion cost iron can be made of any desired degree of hard¬ 
ness. The third communication was one On Silicon in Iron 
and Steel. The author has succeeded in making a steel in which 
the carbon is replaced by .silicon, which can Iw hardened like 
steel, is very tough when cold, and is well adapted for tools, 
but is difficult to work when hot. The author gave a short 
description of a method for estimating carbon in iron or 
Steel. 

A New Apparatus for Recuiity Determining the Calorimetric 
Value of Fuel and Organic Compounds^ by W. Thomson, 
F. R. S.E. —The apparatus-described is an improved form of 
the calorimeter due to Lewis Thompson ; the substance is 
burnt in a stream of oxygen instead of mixing it with potassium 
chlorate, os recommended by Thompson. 

On some Decompositions of Benzoic Acid, by Prof. Odling, 
F.R.S,—When benzoic acid is heated in sealed tubes at about 
a6o® with an aqueous solution of zinc chloride, it is decomposed, 
and yields chiefly Iwnzene, together with a small quantity of 
diphenyl. 

On the Methods of Chemical Fractionation and The Fraetiona- 
lion of Vttria, hy W. Crookes, F.R.S.—In the Presidential 
addrcM this subject was referred to. and in this communication 
a detailed account of the oi>eration of “ fractionation” is given. 
Fractionation, briefly, con-ists of first fixing upon some chemical 
reaction in which there is a likelihood of a difference existing in 
the behaviour of the elements under treatment; this is then per¬ 
formed in an incomplete manner, so that only a portion of the 
total bases present is separated, the object being to get part of 
the material in the insoluble and the rest in the soluble stale. 
In the second communication the author described the fractiona¬ 
tion of the earth Vttria; in this case the fractionation has been 
greatly facilitated by the use of what the author styles the 

radiont-^matter test/’ which is dependent upon the spectra 
given by these earths when phosphoresced in vaem It would 
appear that there are cmtainly five, and probably eight, con¬ 
stituents into which yttrhitn he 
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Caters o/tAe Roiot^ 
by E. W^^cke.—The onthot of 
turned from the Lake district of New srllMs he 

eighteen months, and had evoeptlonal oppocthnitiet 
observations upon the vtucanic ^enomenh of the ; The 

largest geyser in New ^aUutd, that of the Whu^ TetrSMA pf 
Rotomanana, is now destroyed. Ilie author, detennliied w 
soundings the depth of the tubes of Mvend m ffob 

district, and in the case of an extinct one, that m Te Wavt^ foe 
was let down the tube. He found that this tube, 13 . foot noea 
the surface, opened into a chamber 15 feet ItHigi 8 leet hroful, 
and 9 feet high, from one end of which chamber another babe 
led downward to an undetermined depth, livittg amotlg the 
natives for months, and speaking their tanguage, the audKtr was 
convinced that by constant observations on the diiecHon of the 
wind and the condition of the atmosphere they have leamt to 
prognosticate the movements in all these hot springs with 
wonderful accuracy. He was also able to prove that during the 
whole time of his residence in the district certain of the geysers 
were only in eruption when the wind blew from a particular 
quarter. 

On the Glacial Erratics of Leietstershir^ and Warwickshire, 
by the Rev. W. Tuck well.—Gives evidence of a south-western 
dispersion from Charnwood. In Stockton, a village midway be¬ 
tween Leamington and Rugby, is bouldor-clay containing abund¬ 
ance of Mount Sorrel granite, of so-called gneiss from Charnwood 
Forest, largely decompr>sed “pocket* ” of red sandstone, blocks 
of grey sandstone highly glaciated, Bunter pebbles, flints, Car¬ 
boniferous limestone, Lias rock of a different texture from that 
native to the district. Lying loose in the village street, recently 
inclosed and inscribed, is a fine boulder from Mount Sorrel, 
glaciated, of nearly two tons weight. The author notes extra¬ 
ordinary profusion of Mount Sorrel erratics as fer as Leicester; 
at Rothlcy, Thurcaaton, Anstey ; “Stone,” or “Ston,” is a 
suffix of nearly all the villages along the line. The largest 
boulder found in I^eicestershire is near Humberston, estimi^ed 
at twenty tons, partly embedded in boulder-clay which is filled 
with Bunter pebbles and rolled slate from Charnwood. Charu- 
wood stones re-appear north and south of Coventry, at Eathorpe, 
6 miles south-west of Coventry, at Stockton, completing evi¬ 
dence of a south-west stream from the Charnwood elevation 
throughout the two counties. 

Manganese Mining in Merionethshire, by C. Lo Neve Foster, 
D. Sc.—Manganese ore is now being worked in the Cambrian 
rocks at several places near Barmouth and Harlech. It occors 
in the form of a bed varying from a few inches to 3 feet in thick¬ 
ness ; the average thickness is i foot to foot. The undecoiKt' 
posed ore contains the manganese in the form of carbonate, with 
a small proportion of silicate; but at the outcrop it is cdianged 
into a hydrated black oxide. Some of the outcrops of t)^ 
manganese bed are erroneously marked on the Geological Survey 
maps as mineral veins, though Sir Andrew Ramsay was Of 
opinion that the deposits were not true lodes. Recent workit^ 
show plainly that tne deposits are truly stratified beds, of pos¬ 
sibly various outcrops of one and the same bed, extending over 
a considerable area, The ore contains from so to 3 $jw^ 
of metallic manganese, and is despatched to Flinmhe and 
Lancashire for the manufacture of ferro-mangane^e. The 
Merionethshire mines are the first instance of woirkhigB to CBg- 
bonate of manganese in the British Isles. 

On the Silurian Pocks of North Wales, by Prof. T« McKefiliy 
Hughes, M. A., F.G.S.—The author bqjins by desoribiiiig 4K»oe 
sections In the Silurian rocks of North Wales, giving Tto.of 
fossils from the various horizons in each. He thert, by tneatMf of 
these and by what he calls syntelism, that U, the ocefirfAhoe of 
similar sequences of beds of the Same characters, Uthuldgfeal Or 
other, points out the correspondjng parts of the varioOts 
described. He then does the same tor the ^iilurian of the eailf^ 
borders of the Lake district, and, having in this ttuttmar.ooa* 
structed a vertical section of each, compares the two 
shows that there is an identical series ifi eatih, ' ^ 

important zones of one represented in the other, 0x0^ that 4n 
the pan of North Wales which he has worked out Be hae 
yet detected beds as hkh as the newer pietrt of the series fh me 
Lake district. ; \ : v ;V 

Nfte to aeeompahya Strips of P^i^titphs' 

eanic BruNioA vk Nm tipdand^ 

PresAv&^-<>#f^U>'the .great 



of the DeWBp«|^ prw in New Zealand 
aotonnti c^f the volcanic outburst of June lo 
SUii^Owea^i^ thU countiy, and havO been copied into the 
Bigtet Ob the day of the eiii|^ion« Dr. James Hector, 

the Dit^ector of the GeologtcaJ Survey of New 
started for the locality^ and his preliminary report, 
aoeoaaf^i^ ^ maps and plana, has been published. Dr. 
Heithir conclude* that the eruption was a purely hydrothermal 
tdtebomeDon on a ei^ntic scale, and that it was unaccompanied 
mtiy lotion of freshly molten lava either in the form of 
firagineatu matter or of lava^treams. I have been favoured bv 
Mr. J: E. Clark, F.O.S., with specimens of the material ejected 
dmlntf the eruption, and the microscopic examination of these 
eMmy suppotta Dr. Hector’s conclusions. It is a mo^t un* 
forthpate circumstance that the beautiful sinter-terraces of 
Ratomahaua appear either to be blown to fragments or covered 
up under the enormous masses of mud thrown out in that 
loodlity. It luckily happens that a number of most excellent 
phcftographs, which illustrate very beautifully the characters of 
the wonderful sinter-formations, have been obtained. Mr.Josiah 
Martin, F.G.S., has especially devoted himself to the study of 
the district, and the series of photographs now exhibited con¬ 
stitute an invaluable record of the characters of the district 
destroyed by the eruption. These photographs show the pcjints 
at which the volcanic cones were formed upon Tarawera, and 
the beautiful characters of the White Terrace (Te Terata), and 
of the Pink Terrace (Otukapuarangi), and the other wonders 
whi<^ surround the now destroyed Lake of Rotomahano. Now 
that the European settlement nos been formed at Rotorua, a 
great service would be rendered to science if a meteorological 
station could be established there, and by simultaneous observa¬ 
tions of the atmospheric conditions, and of the state of activity 
of the numerous hot springs, the question of the exact relations 
between these two sets of phenomena clearly established. When 
we remember that a fall of i inch in the barometer is equivalent 
to the removal of a load of nearly 90,000 tons over every square 
mile of surface, the effect produced on a district where steam 
issues whenever a walking-stick is thrust into the ground must 
he enormous. What is especially needed, however, by vulcano- 
logists is a carefully tabulated series of records in the place of 
the general statements which have hitherto been published on 
this most important question. 

7 %e 0/ the Middle and Lmver Devonian in West \ 

Somerset^ by W. A. E. Usaher, F.G.S.—It has been suggested : 
by Mr. Champernownc that the Foreland and Hangman grits 1 
might really be the same scries, the appearance of conformable ! 
superposition of Lynton upon Foreland beds at Oore being 
ascril^ to inversion. According to this view the downthrow 
of the fault at Oare would be to the north. The paper dis¬ 
cusses this suggestion, its important bearing on the mapping of 
the ««a entitling it to consideration. The author advances five 
points In favour of the hypothesis, and three adverse to it, and 
gives some reasons why such difficulties os are experienced in ' 
drawing boundaries between Uie Foreland grits and Hangman . 
beds reasonably be expected to occur. The arguments 

against identity of the Foreland and Hangman groups are 
too strong to be entertained without positive evidence in its 
favour* ^0 author then briefly disposes of the possibility of 
the absence of the Lynton beds east of Luccot Hill being due to 
unconf^iable overiap of Hangman upon Foreland rocks, point¬ 
ing out that If such were the case conglomerates ought to be 
found in the Hangman series, and the Junction should also be 
marked by discordant relations of dip and strike. 

A Serdhieulm’ia Bed, {cnimning Human Bones^ at Neivtou’ 
AhhdL Dmnshitii by W. Pengelly, F,R.S., F.G.S., &c.— 


Desci^On of a bed of fine sandy mud, 10 feet thick, crowded 
whh £ 0 i»himhria fiferateu recently discovered near the head 
Of the tidal estuary of the River Teign, Devonshire. Its top is 
t {pot abovp the level of the highest spring tides in the csiuary, 
auo Itii bottolu 3 Iteet above the low-waterlevel. Ten feet down 
ip bed the fbUowing hainan bones; a skull, part 

Of dife left superior nmiclUa, containing two teethr a right femur, 


slhkeike of dAporilJoh the Strict ba* npheaved not 
iwatMn ndi' than {betf aiwi yw was 

bfiohabdity that bf ihe eleV^iOKi of the raised bosieh. of 

of the 


On a Deep Boring for Wafer in the Hew Bed Marls {/Te^f 
Maris) near by W. Jerome Harrison, F.G.S.— 

Around Birmingham the Keuper sandstone is divided from the 
Keuper marls by a line of fault mnniw from north-east to south¬ 
west, roughly along the line of the River Kca. West of this 
fault the Keuper sandstone occupies the surface, and yields an 
enormous and unfailing supply of pure water, the Birming¬ 
ham Corporation alone pumping about eight million gallons 
daily from three deep weUs in this formation. East of the line 
of fault the Keuper red marls form an undulating band from five 
to twelve mdes in widib, the towns and villages on which 
depend wholly on surface waters, or shallow wdls in surface 
gravels, for their water-supply. As the Keuper sandstone un¬ 
doubtedly underlies the Keuper marls throughout the whole or 
the greater part of this tract of East Warwickshire, it is not sur¬ 
prising that attempts have recently been made to reach its 
locked-up waters by means of deep borings. Some seven or 
eight years ago the Birmingham Corporation bored in Small- 
heath Park (the southern suburb of Birmingham) to a depth of 
440 feet, entirely in Keuper marls. The object of this paper is 
to descrilie a boring made during the present year at King’s 
Heath, three miles south of Birmingham, at the brewery of 
Messrs. Bates, in search of water, which is now 667 feet deep, 
and still in marls and shales. From comparisons with the 
Keuper marls of Staffordshire, &c., the thickness of the Keu}>er 
marls at King’s Heath can hardly be more than 700 feet. It is 
to be hoped that the Keuper sandstone will be reached almost 
immediately, and that its water-bearing properties will be such 
as to satisfy the requirements of the district. 

On an Accurate and Bapid Method of Estimating the Silica 
in an Ij^neous Rock^ hy ]» 11 . Player, F.G.S., F.C.S.—This 
paper describes a method of estimating the silica in igneous 
rocks by (i) fusing the finely ground rock with a flux prepared 
by mixing carbonates of potash and soda and nitrate of potash ; 
(a) disiotcuraling the glass so obtained by the action of strong 
nitric aciu ; (3) driving off nitric acid at a temperature just 
below 250°, thus rendering all ailica insoluble ; (4) treating with 
hydrochloric acid, to leave the silica with some impurity, for 
weighing after calcination ; (s) separating the impurity by 
means of ammonium fluoride and weighing it. 

Notes on seme Sections in the Areni^ Series of North Wales 
and the Lake Districty by Prof. T. McKenny Hughes, M.A., 
F.G.S.—In this paper the author describes a number of sections 
which cross the Arenig series in different parts of England and 
Wales, and endeavours to explain some apparent discrepancies 
in what is generally a remarkably constant set of beds. He 
starts with the Portnmdoc section, where he considers that the 
chief differences of opinion have arisen from mistakes in the 
explanation of the geological structui'e of the district, especially 
from the wrong identification of some grit bands on opposite 
sides of important faults. Following the scries to the north he 
shows that, although they vary in thickness, the principal zones 
are still represented near Carnarvon j and, discussing the ques¬ 
tion of the unconformity of these beds on the Lower Cambrian, 
he points out that the I.ower Cambrian rocks arc seen to vary 
so much both in character and thickness within short distances 
in the neighbourhood of the existing outcrop of the Archtean 
that any argument founded upon their ihinnin^-out or their dif¬ 
ferent texture must be received with distrust m an area where 
they are known to have been deposited on the flanks of moun¬ 
tain-ranges of pre-Cambrian age. He then describes some 
localities in the Lake district where the occurrence of the same 
zones has been determined, and points out the difficulty of 
getting rid of such great thicknesses of deposits of flne mud as 
would be implied in the usual mterpretation of those areas. 

On ike Rocky Mountains^ with Special Reference to that part 
of the Ran^ between the ^gtk Parallel and Head waters of the 
Red Deer River^ by George M. Dawson, D.S., F.G.S., &c„ 
Assistant Director, Geological Survey of Canada.—I 1 ie term 
** Rocky Mountains '* Is frequently applied in a loose way to the 
whole mountainoas belt which borders the we>>t side of the 
North American continent. This mountainous belt is, how¬ 
ever, preferably called the CotdiBeEa region, and includes a 
great number m mountain systems or ranges, which on the 4Qth 
parallel hove a breadth of not less than 700 miles. Nearly 
coincident with the 49tb parallel, however, a change in the 
general diameter of the CordUlera region occurs. It becomes 
comparatively jstriht imd ha^ aad runs to the s6th parallel or 

, beyond with fth 400 miles only. ThU 

p^bn i^ the regkm comprUts thegteater 





of the province of BHtUh ColvmbU. It cotieiitts of four 
auiftn Jr(th^e$i or, more correctly, fiystenw of mountains, each In- 
lilietikie; n numbet of component rahg^. These mountain 
'O^etemR are, from east to west;—fi) The Rocky Mountnmi 
(2) Monntalns which may be classed toother as the 
:tk>fd (3> The system of the Coast Kanj^es of British 

<k 4 nmbia, sometimes improperly named the Cascade Range, 
^4) A mountain system which in its unsubmergetl portions con- 
etUtttes Vancorfver and the Queen Charlotte Idands. The 
present paper refers to the Rocky Monnlalns proper. This 
system, between the 49th and Sjrd parallels, has an average 
width of about sixty miles, which, in the vicinity of the Peace 
River, on the 56th parallel, decreases to about forty miles. It 
is bounded to the cast by the Great Plains, which break into a 
wies of foot-hills along its base; to the west by a remarkably 
straight and definite valley occupied by portions of the Columbia, 
Kootftnic, and other rivers. Since the early part of the cen ury 
the trade of the fur companies has traversed this range, chiefly 
by the Athabasca and Peace River Passes, but till the explora- 
tims effected by the expedition under Capt. PalUser in 1858-59, 
■nothing was known in detail of the structure of the range. 
During the progress of the railway explorations n number of 
passes were examined, and in 1883 and 1884 that part of the 
range between the 49th parnllel and latitude 5?® 30' was ex¬ 
plored and mapped in somi detail in connection with the work of 
the Canadian Geological Survey by the author and his assistanU. 
Access to this, the southern portion of the Rocky Mountains 
within Canadian territoiy, being now readily obtained by the 
railway, iis mineral and other re oirces are receiving attention, 
while the magnificent alpine scenery which it affords is beginning 
attract the attention of tourists and other travellers. The 
results of the reconnaissance work so far accomplished are here 
presented in the form of a preliminary map, accompanied by 
descriptions of routes and passes, and remarks on the main 
orographic features of the ranee. 

’ Surjate Sttbsuiencf^ atmri l>y Lateml Coal-Minings by Prof. 
W. Benton, A.R.S.M.—A paper showing that a large amonnt 
of coal is annually sacrificed in British mining for the lateral 
support of neighbouring and disinterested surface proprietaries ; 
pointing out the re-tults of this sacrifice, and enumerating the 
oonsiderations which should govern the extent of this support. 

A Nm Form of CHnomrJcr, by John Hopkinson, F.L.S,, 
F.G.S.—A “day and night” compasi-card U set to true north 
over the con pass-needle, which necessarily points to magnetic 
north. The diameter of the card is less than the length of the 
needle, so that the points of the needle project beyond the card, 
and tfic correction made is seen and can be adjusted when 
required. The same result would be attained by placing the 
card below the needle. The ciinonrter dip is as usual below 
the migneiic needle, and can be easily seen outside the compass- 
card. 'fhe advantage of being able to take the amount and 
direction of the dip of strata with a single instrument without 
1(^59 of time and liability to error in making the correction for 
magnetic deviation, and at the same lime having the points of 
the com paps exposed for m ire mi nite observations if required, 
must be obvioiw. The present deviation is 17* 50' W. of N., 
omd it is lessening. The instrument was exhibited, 

S^atisiia of the FrodHcfUn and Falnc of Coal Raised tsitkin 
dhe British Empire^ by Richard Meade. Mining Record Office. 
—This paper, prepared at the request of the Committee to 
accompany other papers on the Colonial coal resources, gave 
particulars of the quantity and value of coal raised for several 
years past, in many coses for ten vea^s* We give here only the 
Amount and value quoted for the latest year in each cose !— 


Queensland. 1S85 

New 3 ^'aland ... 1883 

Victoria . 1884 

Natal . 1883 

India . 1883 

Cape of Good Hope 1884 

Tasmania . 1884 

Canada . 18S4 

ITnitcd Kingdom 1885 


Qtmntity 

Toes 

209,500 ... 
408,831 ... 
not given ... 
5*000 ... 
1,315*976 
9,000 ... 
7 ii 94 

1,876,^43 ... 
iS9*35Mf8 -v 
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not given 
360,623 
3 i 38 o 
1,000 
657,988 
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on the surfaces ^ratfified rockx Jiave been .to 

Aligse orfttcoras under a great *^ety of wittitt rimd;, 
recently the attempt wmi Woe in £uroM more crltimfjr t6‘ 


and ciAssify the^ 

to^ itself, of which iftm'tktent 

son, Soporta^ and P^lgndO''faihh 

amhor, acting on a of Sir lit. 

1862 and IW4, by tie etddy' of 1 ^- cif 

Limulus pohphemm, to show that not tUe 

known as hrotiehnitss and CEmuttiUhHFmi out 2#/ 

posed Fucoids of the genera Rusopkyt^^ 

Crutiam are really tracKf of Crustacea, Aw 
Trilobites and Limuloid? Footprints of 
dian J^afttralisf t862 ; ** On the FoShiU of Gomm 
phyeuSs'* ihid, 1864). He had subseqoentiy op^ied 
explanations to a variety of other impressioat Rmm on Ftdaeo- 
ZOIC rocks (“On Footprints and impresskms o*f A^^tmtSc 
mals,” American youmal of SdenceY The of iHe 

present paper was to illustrate, by a number of edmUondl ek* 
amples, the same conclusions, and especially to supp^t tse 
recent results of Nathorst and Williamioa. FnHtknitiSs 
Arthrichniicss Cht\mo:hordas and with yrther Ihrms 

of so-called BilMtess are closely allied to each other, and aw 
explicable by reference to the impressions left by the swimming 
and walking feet of Idmutas, anti by the burrows of that animar 
They pass into PrAkhnifes by such forms os the P. JXivisii of 
WiliiamsoTi, and Snenchnites of Billings,' and Diplkhmtts of 
theautho-. They are connected with the worm traces of the 
genus Nercites by specimen j of Arthrkknkes^ in Which the 
central furrow becomes obsolete, and by the genus Gytdchniies 
of Whiteaves ( Traftsa^iions of the Royal Society of Conado* 
1883I The luherculated impressions known as Fdymxloderma 
and CtJulerpiles may, a$ Zciiler has shown, be mtde by the 
burrowing of the mole-ciick^t, and fine examples occurring Ja 
the Clinion formation of Canada are probably the work of 
Crustacea. It is probabl?, however, that some of the later 
forms referred to these genera are really Alg® related to Caulerpas 
or eve,\ branches of Conifers of the genus Bi^aekyphyllum* 
Akrekes and PhnHliies are tracks and burrows of worms, wkh 
or without marks of setae, and s:)meof the markings referred to 
PaliCJchorJat PalaoOhycusj and Scolithns have their places 
here. Many examples highly illustrative of the manner of 
formation of these impressions are afforded by Canadian rocks. 
Branching forms referred to Lkrophyeus of Billings, and some 
of those referred to BatholrephiSs Hal), as well as radiating 
markings referable to Sro/olifnnSf GyrophyHites, and AsiOrophy- 
CHS are explained by the branching burrovrs of worms illuatraM 
by Nathorst and the author AstropoUthoKs of the CanadiAh 
Cambrian, seems to be something organic, but of what DOtUfre 
is uncertain. Rkabdicknites and Eophyton belong to imprewotks 
explicable by the trails of drifting sea-weeds, the tail-markk^ 
of Crustacea, and the nits ploughed by bivalve molktskft- 
Denirophy.'uss DictyolkeSs some speciw of IhUsteritts^ AH^ 
phycuss and other branching ami frond-like forms, were ahoWA 
to be referable to rilbinarks, of which many fine forms occur in 
the Carboniferous of Nova Scotia, and also on the recent toad- 
flats of the Bay of Fimdy. The genus SpirapdiytaiU proptfly 
so called, is certainly of vegetable origin, bat inafiy toorkinM.to 
water-action, fin-marks, &c., have been coafbunded with tito*e 
so called “Cauda-galii Fnedds.” On the other handi OOiae 
species of Pakrophyeus, Buthottrephiss and SkhonAkaUus were 
shown to be true Algae, by their forms ana the evidence esf 
organic matter, and Btatueritess Barren Uincs^ and 
phycus were shown to iactude plants of much hlghertogOilUathen 
than the Algae. With reference to the latter, U Was held 
the form to which the name Prototaoeitesh»A beengfyea was Twljf 
a land plant growing on the borders of the aeo, end proiaotoS 
seeds fitted for flotation. On the other hond^ certoita foTttte io 
which he had given the name Al^tmekoxybd v^ro idBed to Ak* 
in their stracture, and may have been of aquAtic habit; 
perfectly preserv^ apeniinens of these loet nod been reOftofy 
found, and hod tlirown new l^fhft on thqir attufctoto. Tl^ 
proposed to apply to «U thede proMwipAtlCAl pltottSi A 

tissue of vertical and horieontal tubes, the geiienui n4to» 
pkyteoe or Nmedophfion. The paper Tcfertod. to the 
of Opinion Oft the.ie Olffeots and the iA'- tl^ 

but this, AS Well 12 detoited desoriptioeS, Aft 
abstract* ‘ ^ 
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Adild the p^blom wkb whether or not theie 
of metmoi^k rocks nnconfonuflble to 
idw i«f^ to theArchsoui age^ the newOr 
S^itj^kpL Some re^erenoe was made to the great 
hthw'fad jMBhp of these beds^ which were stated to range 
^ ^.NrEf and 6.S.W. Unes. It was considered that 
ih%Ht belong to at least two periods-^che intrusive 
b«^g diltbct botSh in ags and stmctitre from the metamorphic 
add ^etss« Other points noticed were the occurrence 
of probably of Teitiofy age, traversing 

the rocks ; add tn^inaf repreaentatiTes of the Lower 

CarhMfe oas padod* 

pH Ci0isificaiiafi nf t%( C<trb^fUfii‘0HS 

t^p^y by tl^h Miller, F.R.S.K., F.G.S., of 
H^M. Geotogicar SurYev.^The object of this paper was to 
show that t)w clossificanoii proposed twenty years back by G. 
Tate of Alnwick is still sumcient* not only for North North- 
umbertand,, where Tate established it, but also for the south of 
the county. Prof, Lebour has proposed another classiheation 
on the assumjnion that Tate*s divisions either do not exist in 
Nature, or do not persist throughout the county. Talc’s clasai- 
HcatEon, amplified in some not very important details, and 
adapted to the work of the Geological Survty, is as follows 

Fwt 

FiUhp or Upptr Calcareous Division 
From the Millstone Grit to the zone 
of the Great Limestone. Sandstone ^ 
and shales; one or more beds of 
marine limestone, including the Foil- 
top Limestone; some coals ... ... 350-1200 

Calcareous Division:—From the g^eat 
Limestone to the bottom of the Dun or 
Rtdesdak Limestone. Many beds of 
good marine limestone ; sandstones 
and shales; coals . 1300-2500 


Upper 
Lime- / 
stone 
Series 


lower 

Ume- 

fitone 

Series 


CarhmaeeoHs Division (Scremerston 
Beds of North Norihtsmberland :— 
From the Dun or Redtsdale Limestone 
to 7 'atds ** Tutdian 6>fA,” Strata 
prevalently carbonaceous ; limestones 
chiefly thin, many of them containing 

vegetable matter j coals . 

Tuedian Division :—Upper Tuetiian <w' 
Fell Sandstone Groupy the ** 7 ) 4 ediaH 
Grits of Tate From the Carbon- 
a<eous Group to the Cement-Limestones. 
Great belt of massive grits (Tweed- 
mouth, Chillingham, the Simonsidc, 
and Harbottle Hills, the Peel, and 
Bewcastle Fells). Shales greenish 
and reddish as well as carbonaceous 
gray; coals rare, thin, or absent ... 
/«*«'* Tktedian or Cement-Limestone 
Group :—From the base of the Grits 
dotomoards. Cement-stone bands 
passing into limestones (Rothbury, 
Bewcastle); coals very rare j gener¬ 
ally some coloration of the shales 

and sandstones. 

Basement Conglomerates (Upper Qld 
Bed Sandstone) ; local . 


800-2500 


500-1600 


500-1500 


No*i$on the CfysMine Schists of Jrelandy by Ch. Callaway, 
0 .Se,v F.G.S,—The author gives a summary of results 

obUluad by a preliminary survey of the principal areas of Irish 
metatnorphic rocks in Donegal, Connemara, and the aouth- 
eaat^tt corner of the county of Wexford. In each of these areas 
the IbMnwingtrfaetiii W«t)« observed (4) A aeries of hypometa- 
morphlc ro^s, tmn^ing typically of flne-grained schists, 
alteiM erits^ and quortaUes. A clastic structure U m9re or less 
ilm thi«e are^ la least evident in Connemai-a* 
(^) WiHf CfryatsJlJne achlals. displaying no tjface of 

anof^UM s^todntoty origb^ upping as if It passed below (he 
hyMi^morphk At Weaford there are Irue gitoh»e^« 

In Connebiiira .a^e leas ftddipatbl 

g»^ 


. the chftf types 


that this annlo^ Is not due to the metamorphic action of the 
granite; for—(r) The mineral characters apparent in the lehists 
acQacent' to the gnume are uniformlv distributed through the 
lower series &om oottom to top, (a) The evidence collected is 
hostile to the view that this lower series ever graduates into the 
upper. It is concluded that the balance of proof is in favour of 
the Archsean age of the bulk of the Irish schists. (r) In die 
Wexford district the schists are thrown against Cambrian Bod 
Ordovician rocks by faults, and do not pass into them in the 
localities alleged by the Irish Survey^ (2) Iti Connemara con^ 
glomerates of Llandoveiy age contain large rounded fragments, 
not only of the older gchi.stose series, but also of its intrusive 
igneous rocks. (3) In the Ulster region the metamorphic area 
is separated from the Ordovician rocks of Pomeroy by a rMge 
of granite and dioiite thwe miles in breadth. The lithological 
analogies between the Irish schists and the Arcbrean rocks of 
Anglesey and other British mtrtamorpbic districts are also of 
weight in the argument. 


SOCIETIES AND ACADEMIES 
Edinhurgh 

Royal Society, July 19.—'I'he .sense of taste, by John B. 
Hay craft. Sensation or feeling is a result of the opei'ations of 
the external world upon our sentient bodies. A vibration of 
light, a sonorous wave, a molecule of sugar or of musk stimulates 
the appropriate nerve through the mediation of a little sensitive 
cellule in the eye, the ear. the tongue, or the nose. A motioii 
called a nerve motion is then set up, passes to the brain, and if 
this organ is in a state of activity wc are conscious of a feeling 
or sensation. In the case of sound and light the character ^ 
the vibration determines the quality of the sensation produced. 
Thus, a certain complex vibration of light produces a sensation 
we call crimson, a certain complex vibration of sound we recog¬ 
nise as coming from a violin-string.^ Motion is thus tiansmitt^ 
into a nerve motion or impulse, which gives rise to a sensation. 
Of the ihotmnd qualities of sensation all have a counterpart in 
the thousand variations of motion outside the bcMly. The 
physiologist knows little more about the production of the sense 
of taste than those facts which are the intellectual property of 
every one. The object of the author of the paper of which this 
is a short abstract is to show that taste in its method of produc¬ 
tion is precisely analogous to sight and hearing. The truth of 
this IS indicated by the striking similarity in structure between 
the end-organs of all the special senses, which are all developed 
from primitive ectodermic cells, of much simpler form. Spectro¬ 
scopic investigation ha*? demonstrated, too, that the sapid and 
odorous molecules vibrate constantly and in a manner character¬ 
istic of each substance. We have, then, in the case of taste (and 
it is hoped subsequently to demonstrate this in the case of smell 
as well), vibrating matter and a sensitive end-organ, condition* 
analogous with those present in the other senses. If it can be 
shown lliat substances vibrating in the same manner produce the 
same taste, the analogy will be complete. It has been found by 
Ncwlands npd others that if the elements he arrangetl in a series, 
starting with that metal which has the lowest, and passing up 
to that which has the highest, atomic weight, a periodic recur¬ 
rence of chemical and ^ysical properties is observed. Thus 
lithium, the second in the series, is similar to sodium, the ninth, 
and potassium, the sixteenth, and so on. This is calletl the 
periodic law, The author finds that there is also a |>eriodictly 
as regards taste production. Thus the chlorides or sulphates of 
a series of similar clements—called a group of elements by 
Mcndelcjeff—have similar tastes. It is curious, however, that 
the taste changes slightly but uniformly as we pass to the higher 
members of a group. Thus the ddorides of lithium and sodium 
arc salt, but os you pass to the higher members of the group 
the taste becomes more saline and very slightly bitter. Now 
Prof. Carnelley has recently discovered that compounds con¬ 
taining elements of the same group have similar colours, the 
colour changing^ however, uniformly—passing to the re<l end of 
the spectrum—we reach the higher members of a group, 
Colour is liertudk. Bat this indicates that the clementB 
of the same group are vibrating m a similar way. If the lower 
member ba yStfoV absorption of the blue, the next ime 
wtl) ylbzariofia m huarij the rame pitch, behig in reality at 
«;80m«whA sloWer riue of vitwation, and absorbing rays nkarer 
fhiiand |lm» tlhtn* hi the analogy sought fbr, A group 
' moVeenfeeama 
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tMkr "fibrating tondilimii giving rise to simSiw e^<wr» and 
tastes. A study of the carbon compounds yi^da at con- 
Mctutive evidence. The alcohol bodiesi such as mannite, grape- 
augar, glycerinet glyeol» are sweet. They possess a 
common molecular structure and a compound radical, CHj.OH* 
Associated with this radical is the taste called sweeti just as 
are associated with it many chemical and physical proper¬ 
ties. Common alcohol is tostcles'^, but it is monatomic, all the 
polyatomic alcohols having a sweet taste. The organic ac«i«, 
too, have a radical, CO.Oil, with which seems to be associated 
their acid properties and the power of producing a special taste. 
Now it is certain that compound radicals, like elementary 
substances, vibrate in a definite way, however they are com¬ 
bined. A coloured acid like chromic and picric acid forms a 
class of coloured salts. Ammonia viewed in quantity shows 
characteristic absorption-hands ; replace an atom of hydre^en 
by ethyl or methyl, and the same hands are to be observed, 
shifted, however, slightly towards the red end of the spectrum. 
Wc see, then, in the carbon compound the radical vibrates, 
modihes light passing through it in a definite way, and affects 
the sensorium by causing the production of a definite sensation 
of colour. So too it can produce a definite taste sensation. I 
do not hazard an opinion as to how the molecule stimulates the 
end-organs in the tongue. Too little is known about the stimu¬ 
lation of the retina by light. Whether or not in both cases it 
is mechanical, one cannot say. As to its being chemical action, 
it may well be asked, What is this ? Chemical action itself may 
perhaps be most satisfactorily interpreted by the use of a mecha¬ 
nical ny]30thesi8. Much has yet to be di-scovered as to the exact 
relationship between vibration and taste sensation. That this 
relationship exists, is all the author wishes to prove. When 
spectroscopic investigation of the invisible spectrum is more 
advanced, what Helmholtz has done for sound may also be done 
for taste, and we may know the exact vibrational Ctwmlerpart of 
.a taste quality as we know it already of the sound of a violin- 
string. 

Parts 

Academy of Sciences, September 13.—M. Kmile Blanchard 
in the chair.—Experiments on the electrical conductibiUty of 
gases and vapours, by M Jean Luvini, A series of experiments 
are described, which have led the author to the general conclu¬ 
sion that, under all pressures and at all temperatures, gases 
and vapours are j^erfect insulators, and that they cannot be 
electrified by friction either with themselves or with solid or 
liquid bodies. Crucial tests were applied to air saturated with 
the vapour pf water at temperatures ranging from 16* to 100“ C. ; 
to hydrogen and carbonic acid not dried, but just as they left 
the bath generating them ; to the vapour of mercury at lOo" C. ; 
the vapours of sal ammoniac ; air heated by live embers or the 
flame of a candle ; the fumes of sugar, camomile, incense, &c,, 
none of which vapours gave the least indication of conductibiUty. 
Hence to suppose, as is generally done, that very rarefied gases, 
or gases at very high tcmi-ieraturcs, are conductors, is a mistake 
due to confusion between resistance to disruptive and conductive 
discharges. Thus Masson has shown that at like potential the 
distance of the disruptive discharge in the air is twelve or 
thirteen times greater than in water, which simply means 
that the resistance of water to the disruptive discharge is greater 
than that of air, not that air is a better conductor than water. 
Henceforth physicists will have to reject all theories regarding 
the electricity of machines, the air, or clouds, in which moist air 
is assumed to be a conductor, or in which gases and vapours 
are supposed capable of being electrified by friction.—Quanti¬ 
tative analysis of the diy extract of wines, by M. E. Bouiihon. 
In order to shorten the ordinary tedious process, some chemists 
separate the liquids by means of porous bodies increasing the 
surface of evaporation. But this method leads to Tolla- 
cious results, numerous experiments showing that alt increase 
of the surface lowers the weight of the residuum to a 
very considerable extent, in consequence of the evapora¬ 
tion of a portion of the glycerine. Thus a litre of daret 
yields a 4 ‘ 4 , 43*0, and 21 '4 grammes of sediinem according 
to the variooA forms and sines of the vessels emplc^ in the 
procejs.^00 erytkroc^kcUa^ a new apedes of Rhahdo- 

ceelei paiaaitlc and nidulating, iy M. A. GUrd. This spedes, 
whidi is common on the coasts of FdcfUnp and Vj^/is 
Shown to ififlbr oMdembly from OrSi!^ and ^ 
genera of Khahdoocnie hitherto dOsodbed. It 


to reserohle a; 




wtU no doabt Show that, 

secretes a cocoon.-^XU^fches on -iM drimlatOry 
the Ophinres, by M. R, Kcdklht. The olboblatoi^i^^ 
organisms, as here desedbed, appears to^ he to 

that of the Echinidss, as already rei^ea % prevlohs 
tions of the author and .M« Fronho. Both groups presoot the 
same structure of the madreporic glatKl, the same rclatiohr of 
this gland, on the one hand with the pO^phOryt the ^her 
with a peribuccal ring ; two peribuccal rings throwing Off two 
branches in the same directions; lately, the abahnoe of choral 
circle.—On the heart, digestive tube, andrepi^ucilve apbiuatas 
of Afnaracium torcuatutn (a Compound AscCdi^)^^ liy M, 
Charles Maurice. In this paper the adthof deterinmes thelme 
physiological functions of some of the organs already' observed 
by Seeligcr, Von Draache, and Della Valle in other of 

Ascidians.—On the annuoJ movement of the barometer In Euro¬ 
pean Kussia, by General Alexis dc Tillo. While the yearly 
oscillations of the barometer in Siberia may be figured by a 
curve of somewhat simple type, those of European Russia are 
shown to be of a much more complicated character. From the 
numerous records published by the St. Petersburg Cemral Phy¬ 
sical Observatory, the author has deduced the mean monthly 
readings for eighty meteorological stations in this region^ ana 
these data have enabled him to determine the mean type of the 
annual barometrical curve for the centre of European Rtusia. 
As it advances eastward in the direction of Siberia and Central 
Asia, this curve loses its secondary maxima and minima, while 
on the other hand iu amplitude increases gradually. 
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OUR GUNS 

l^HEN a careful engineer sets about designing a 
■ atnicture, he first determines the strain which the 
several parts of it will have to withstand ; he then selects 
hfs tnaterial and proportions it so that it will be able 
to carry the strains safely ; in determining the margin 
which should be allowed he uses judgment based upon 
his own experience or that of others who have designed 
similar structures ; and if the strains be difficult to deter- 
mine, or if they be of the nature of severe and sudden 
shocks and complicated cross strains he increases his 
margin in proportion. Experience has shown, for ex¬ 
ample, that wrought iron in the form of a railway bridge 
may be worked safely at a load equal to one-founh of 
that which will break il dowh, a cast-iron bridge to one- 
sixth. The builder of a steam-engine rarely loads those 
parts of his machinery which have to endure sudden and 
reverse strains to more than one-eighth or one-tenth of 
their ultimate strength. If his structure fail, the first 
thing the engineer does is to re-calculate his strains and 
the dimensions he has given to the various parts, and if 
these should prove correct he seeks for the cause of 
failure in unlooked-for defects in his material ; and if 
failure in the same class of structure, of various sizes, 
recur repeatedly in the same place, he comes to the con¬ 
clusion, either that he has under-estimated the strains, or 
that the margin of safety which he has allowed is not 
sufficient An engineer accustomed to act in this maimer 
must look with dismay upon the report of tire Committee 
appointed to examine into the cause of the failure of the 
i2-iiich gun of the ColHngwood^ and of other guns of 
similar construction It is possible, of course, that the 
Committee have been able to calculate the strains which 
tend to destroy the guns, and have satisfied themselves 
that sufficient metal has been provided for the purpose ; 
but, if 50, it is much to be regretted that they have not 
seen fit to make the results of their investigations public, 
because it would have been instructive to know how the 
stresses arc arrived at and what margin of safety is con¬ 
sidered sufficient for a gun. When Colonel Maitland 
read his paper on our new guns at the United Service 
Institution in the middle of 1884, the strains certainly 
were not known to the Ordnance Committee, because the 
pressure curves, purporting to represent one-fourth of the 
bursting pressure of the guns, and which were given on 
the official drawings, were incompetent to account even 
for the muzzle energy which the shot was supposed to 
possess, and consequently provided nothing whatever for 
other important work which has to be performed during 
the discharge. This fact was pointed out by Engineer 
early in i88S( in an article commenting on one of the 
Howard Lectures which had just been delivered at the 
Society of Arts, and the we^ point in our guns was 
actually indicated before any failures had taken place! 

How much has the knowledge of the Ordnance Com¬ 
mittee advanced in the meantime, and is four still con¬ 
sidered a sufficient factor of |i^ety ? Any eareful engineer 
whb reflects on the strains a gtm is subjected to would 
certainty class R among steam-engines^ sul^ect to the 
Vot. XX3t|V.*-K0f iftil 


roughest work, and not to the class of railway bridges, 
which have well-defined and simple strains to stand. 
What takes place when a gun is discharged ? First, 
there is the direct pressure of the gases, which is still 
very imperfectly known. Next, this pressure travels 
along the bore at a very rapid rate, producing a shearing 
strain between the material in advance of, and in rear of 
the base of the shot, and this strain is intensified at each 
point where a sudden change of thickness takes place. 
Thirdly, there is the reaction to the force producing 
rotation of the shot, which tends to twist the barrel. 
Fourthly, there are the strains produced by the momentary 
presence of a white-hot body pressing against the walls 
of the bore with a pressure ranging from 25 tons to 1 ton 
per 5 (|uare inch ; and, lastly, there is the longitudinal 
strain representing the reaction between the pressure on 
the base of the bore and the inertia of the gun itself. 
What engineer would dream of counteracting such strains 
as these with a less margin than eight or ten, if he were 
perfectly unfettered, and if he w-ere certain of the manner 
in which the strains were transmitted through the metal 
of the gun ; but even on this point there are grave doubts, 
for it seems almost certain that the strains travel as pulses 
or vibrations, in a manner which sets at defiance all 
ordinary modes of calculation. No engineer would be 
surprised if guns, with a factor of safety of only four, 
burst frequently. 

But it w’ill, no doubt, be argued that guns of the strength 
suggested would be impracticable. We do not hold that 
opinion, because weight in a gun, even for naval purposes, 
is not objectionable, since the force of recoil diminishes 
with the increase of weight, and the metal appropriated 
to the gun would be saved in the caniage and structure 
of the ship; while, for land service, weight can be no 
objection whatever. The Committee make no allusion to 
a necessity of keeping down the weight of guns, hence it 
must be supposed that they would not sacrifice safety to 
this end, although it is well known that there is a kind of 
race among gun-makers to produce the greatest amount 
of shot-energy per ton of gun. It seems to us, therefore, 
most unfair that the whole blame of our failures is to rest 
on the Royal Gun Factory, that is, on the quality of 
material and on the manufacture, when it is certain that 
the faults are faults of design—a want of sufficient metal 
—a view which the Committee adopt by their acts, though 
not by their words ; for they are adding largely to the 
weight of the guns in the very parts which experience 
and the investigations of outsiders have proved to be 
deficient in strength. 

But although the Ordnance Committee are reticent as 
to the scientific views which they hold respecting the 
structure of guns, they have a way of taking the public 
into their confidence, through the instrumentality of a 
lecture delivered by one of their body, whose talents as 
an agreeable expounder of popular science are well known, 
and they show much wisdom in making these manifesU- 
tions take the form of lectures instead of papers read 
before scientific Societies. The advantage of a lecture is 
that no awkward questions can be asked, and no fallacies 
or errors pointed out. Thus, when the Thundcreds gun 
burst, Sir Frederick Bramwell delivered a very pleasant' 
ketureat the KoyaJ Institution, and the other day the 
same sel^t^ the $ubject of ouriftths as 
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tlxeme of his address to the Midland Institute at Birming¬ 
ham, and, vre have no doubt, charmed his audience with 
his manner and ready wit. But what is there in cither of 
iht tectures just mentioned that throws the slightest light 
on the real difficulties of the subject ? Why was not Sir 
F. Bramwell moved to read a paper at the meeting 
of the Britirfi Association which took place a few 
weeks ago in the very building in which he addressed 
the Midland Institute? Had such a paper been read, 
a most interesting and animated discussion would have 
arisen, and the nation would have had the advantage of 
learning the opinions of men who have devoted their 
lives to working out the problems connected with the 
theoiy as well as the practice of the construction of 
ordnance. We are driven to the conclusion that the 
Ordnance Committee considered that such a course would 
have been dangerous to their self-respect; the deplorable 
ignorance which characterises all attempts at working 
out difficult questions by Committees would hare been 
too glaringly exposed; it was much safer not to subject 
themselves to cross-examination. 

If we are wrong, if the Committee have complete 
answers to the questions raised, it is open to them to 
convince the nation of the fact, because the sessions of 
the Institution of Civil Engineers will very soon com¬ 
mence, and some member of the Ordnance Committee 
should be deputed to read, not a popular lecture, but a 
serious paper that will demonstrate to a roomful, of 
practical engineers that our guns have been constructed 
according to the rules which guide engineers in their 
ordinary work, and that yet they have failed. We have 
small hopes that the challenge will be accepted. 


7 V/£ MATHEMATICAL AND PHYSICAL 
SCIEA CES 

Hisimre des Scunces Mathhnaitqucs et Physiques, Par 
M. Maximilieti Marie, "romesI.-IX. (Paris; Gauthier- 
Villars, 1883-86.) 

MARlE^S great work advances rapidly tow'ards 
• completion. The first three volumes appeared 
in 1883 ; the concluding three are in the press ; we have 
now' before us nine volumes, bringing down the nairative 
from the time of Thales to the time of Laplace. The 
undertaking is a vast one ; and wc are not surprised to 
hear that it has cost forty years of preparation. The 
learned world is to be congratulated that it has fallen 
into such able hands. M. Marie combines, in a rare 
degree, scientific with literary qualifications. A certain 
grace and poignancy of style set off his wide erudition 
and practical acquaintance with methods of teaching. 
He can be vivacious even over processes of integration. 
Hie accumulated mass of his materials nowhere hinders 
the lightness of his tread. Keen touches of sarcasm en¬ 
liven his most abstruse expositions, and agreeably remind 
his readers that a sense of humour may subsist concurrentty 
with a thorough mastery of the higher analysis. 

He has accordingly produced a book which, with these 
merits and some corresponding defects, only a French¬ 
man could liave written—one eminently interesting and 
original, at onee lively and profound, instructive through¬ 
out if occaskmHy one-sided, frankly displaying the pre¬ 
possessions of its Awdior, and not uhfrequently—we . 


shall presently show-'-his heedlessoo^ of lUid 

biographical accuracy* Its characteristic merit consists 
in the lucid interpretations contained in it of the ohter 
methods of mathematical research. The works of ancient 
and mediaeval geometers are analysed, not barely in the 
view of exhibiting the results attained by them, hut wifh 
the further purpose, most completdy ve^ised, of rm^der- 
ing their various artffices and modes of woriemg iateHt^ 
gible to the least skilled in the archaeology of mariiet»atics, 
M. Marie’s is indeed in no sense a book foe begumers. 
It presupposes a considerable acquaintance with the most 
recent developments of analysis. The reader tbos pro¬ 
vided may, however, follow with ease and pleasure the 
steps by which earlier inquirers advanced ; he may enter 
into their conceptions, place himself at their precise point 
of riew, nnd while marvelling at the ingenuity which 
carried them so far, study the limitations of thought 
.which hindered them from proceeding any fisrther. He 
may learn how the singular deficiency in the idea of 
abstract number which hampered the workings of such 
luminous and powerful minds as those of Archimedes, 
Apollonius, and Euclid, was supplied from the far East ; 
how Hindu algebra and arithmetic formed the comple¬ 
ment of Greek geometry ; how both were transmitted 
through Arabic channels to Italy, and together constituted 
the starting-point of modern discoveries. Nor is it less 
curious to watch the gradual emergence of ideas big with 
the progress of tlie future, such as those of negative and 
imaginary, or infinitely small quantities ; how they pre¬ 
sented themselves with hesitation, and were at first 
shunned and distrusted ; how they grew bolder and 
insisted on recognition; how their tentitive and partial 
treatment became widened and generalised until tJiey 
finally developed the whole extent of their capabiUties. 

It is well known that Archimedes gave the first approxi¬ 
mation to the value of ir; but the occasion and significance 
of the step are often lost sight of. It marked, with the 
almost simultaneous attempt of Aristarchus of Samos to 
measure the relative distances from the earth of the sun 
and moon, the introduction of numerical caiculation into 
theoretical researches (Marie, t, i. p. 59). The novel 
effort was prompted, in each case, by the interest of a 
special problem. Archimedes, naively enottgh, sought to 
prove that the idea of infinity had its root in enumerative 
impotence, and could be abolished by expanding the 
resources of arithmetic. He exemplifi^ his contention 
by computing the number of grains of sand conumed in 
a sphere with the interval from earth to sun for its radius. 
But a preliminary valuation of the ratio between tfafe 
circumference of a circle and its diameter was indis¬ 
pensable ; and the tract on the Dimension of the 
Circle” was accordingly, in M. Marie's plaitsil^ vie»y, 
written as a kind of preface to the “ Arenariua." Inci¬ 
dentally to the calculations in the latter treatise, he per¬ 
fected the Greek system of numeration, and fbi'eshadowed 
the principle of logarittas. 

M. Marie has ventured a kind of restoration of the 
**algebra” of Architnedes (t. 1 . p. Ida). His j^marks on 
this disputed subject are of great interest He kiMi tt 
impossible that hie inventiems riionld have been reached 
by the arduous path of his deinoiistfaticuu; and asoribes 
to him, acqoidhigly, the possession of n con^ieni^e^ 
method nf seasbi^ iom^d «n fte taneMfisruSaridn of 
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ratibsi condnctinif eaiity to results otherwise unattainable 
even by his transccndcat genius* The secrecy observed 
regni^ng it may have been due, in part to the difficulty 
<A setting it forth in the absence of a suitable algorithm, 
4 tt part to the conventional prevalence of the synthetic 
m^e exposition. The art was donMess held in 
cbhiTAon with Apollonius, and other geometers of the 
tiniA; but was treated as a mere rude tool, not worth the 
labonr of bringing to a higher perfection. Had tliis early 
analysis been independently cultivated, and set free from 
its servitude to geometry, the method of exhaustions 
must, by its aid, in out author’s opinion, have given birth 
to the Calculus eighteen hundred years before Cavalicri 
thought of his “ inhnitesimals.” 

The work before us aims, above all, at developing, as a 
coherent whole, the logical sequence of ideas. It would 
be unfair to say that this aim has been missed ; yet we 
cannot help thinking that it might have been more per> 
fectly attained. A vivid light, it is true, is frequently 
thrown upon obscure passages of research, and the filia¬ 
tion and significance of discoveries are, here and there, 
brought out with Uncommon sagacity, Nevertheless, 
there is something wanting which M. Marie could easily 
have supplied. 

A somewhat fragmentary plan has governed the com¬ 
position of the book. The twenty-four centuries embraced 
by it are divided into sixteen periods of very unequal 
length, treated each in a section apart, consisting of a 
prefatory sketch of the progress accomplished during its 
course, followed by a series of biographies of those who 
contributed towards it, arranged in strict chronological 
order. Chemists and mathematicians, astronomers and J 
botanists, mechanicians and physiologists, are thus placed 
side by side, with no closer tie of connection than the suc¬ 
cessive occurrence of the years of their birth. We have | 
no sooner done with Lagrange’s Calculus of Functions ' 
than we arc confronted with Wattes transformation of 
Newcomen’s steam-engine ; the convulsions of Galvani’s 
memorable frog succeed; and we pass thence to Par- 
men tier’s triumphant growth of potatoes on the plain of 
the Sablons,—all subjects of great interest, and treated 
with singular charm. Yet their variety, if it form, in a 
certain sense, an attraction, demands a stronger bond of 
unity than is here afforded. The true historical element, 
in short, is deficient* Nor is the want satisfactorily sup- | 
plied by M. Marie’s sixteen prefaces. We should be 
sorry to lose them ; but they do not suffice. The absence 
of a connected narrative is still sensibly felt. Even if its 
design had otherwise remained unchanged, the book 
might at least have been provided with a general intro- ' 
duction, delineating and characterising the course of 
events to be detailed, pointing out the confluence, at ‘ 
epochs of discovery, of various and distant streams of 
thought, and presenting, in one luminous view, the pro¬ 
gress in exact knowledge made by our race from the first 
dawn of civilisation until now. Perhaps it may not even 
yet be too late to add to a most valuable work a supple¬ 
mentary volume which would go fkr towards rendering it 
com|d«te* 

In another direction^ M. Marie has perhaps unduly 
extend^ the seope of his enterprise* To, have treated 
ade^usMy the history of the sciences, naturahaa well 
as i^cmld have demanded, not a doaen, but 


fifty volumes. Yet all are nominally included in his 
scheme, while, in point of fact, those branches of know¬ 
ledge remote from his principal theme receive only the 
casual attention of some stray jottings, with biographical 
notices of their leading promoters. 

His choice of representative names, too, is open to 
criticism. Among omissions, that of Adelard of Bath, 
the first translator of the “ Elements of Euclid ” from the 
Arabic, is very remarkable. He was one of the most 
effective popularisers of Arab science in the thirteenth 
century, and played no unimportant part in the revival of 
mathematical learning. Yet he is not only ignored by 
M. Marie, but his version of Euclid is handed over to 
Campanus of Novara, with whose commentary it was 
published at Venice in 1482, and who has in conse- 
(luence frequently gained the credit of its execution. 

Nor should the unfortunate Cecco d^AscoH have been 
altogether forgotten. His “ Acerba,” if not all that it has 
been claimed to be, contains many striking intuitions of 
natural truths. M. Marie, however, takes little interest 
in the premonitory symptoms of discovery ; and the rage 
for unearthing its obscure anticipations has possibly been 
carried a little too far. We miss, further, the name of 
Giambattista della Porta, the effective inventor of the 
camera obscura, whose “ Magi a Naturalis ” was of 
European fame and influence. And William Cullen, the 
founder of rational chemistry in Great Britain, was at 
least as well worthy of notice as Kunckel, known in con¬ 
nection with the manufactures of ruby glass and of phos¬ 
phorus, to whom just three times the space is allotted as 
to Black, the discoverer of “fixed air,” and of “latent 
heat.” 

A crowd of superfluous names, on the other hand, 
might be cited. It seems ungracious to object to the 
presence of a sketch so interesting in itself as that of the 
caureer of Ambroise Pard ; yet it is not easy to see what 
the treatment of gunshot wounds has to do with the 
history of mathematical or physical science. Equally 
outside the proper scope of its cognisance are Henkel's 
improvement of Dresden china, Bose d’Antic’s contribu¬ 
tions to the art of glass-making, Perronnet's bridges, 
Trudaine’s “superb” highways, and Vaucanson's auto¬ 
mata. If these give a valid title to admittance, why 
exclude Hargraves, Arkwright, Smeaton, MacAdam, and 
a host besides ? Why should the spinning-jenny be 
passed over in silence, when Loriot’s ribbon-loom comes 
in for honourable mention ? In truth, however, indtistrial 
and mechanical inventions belong elsewhere.' 

It remains that we should justify our hint that M* 
Marie’s facts and dates occasionally stand in need of 
revision. A perusal of Prowe’s “ Life of Copernicus ” 
would have obviated several inaccuracies in his brief 
account of the reformer of astronomy. The intention of 
Copernicus to embrace the ecclesiastical state was not 
superseded, even momentarily, by his journey to Italy ; 
on the contrary, he received his appointment as Canon 
of Frauenburg in 1497, shortly after he had entered the 
University—not of Padua, as stated by M. Marie, but of 
Bolognau Nor was he ordained a priest at Cracow in 
1501. He took minor orders on entering the Chapter, 
but never becastke a priest; and his sojourn in Italy w 4 s 
unbroken and 1505. Moreover, bis 

ddetdraJ degreb (not ifi medicine, but in canon Ibw) 
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was conferred at Ferrara, May 31, 1503. He sought no 
diploma at Padua, though he studied medicine there 
during the four years of his second stay in Italy. The 
assertion that at the age of twenty-seven he was sum¬ 
moned to profess mathematics at Rome is inexact. Un¬ 
invited, 50 far as is known, he repaired thither with his 
brother early ip the year of jubilee (1500); and delivered 
unofficially some brilliantly-attended lectures during the 
ensuing winter. Finally, he settled down to his lifers 
work at Frauen burg, not in 1510, but in 1512. 

One rubs one's eyes in amazement to find Basil 
Montagues discredited and superseded edition quoted as 
the best and completest of Bacon's Works. Is it really 
possible that the news of the late Mr. Spedding's labours 
has not yet reached Chantilly ? It would appear not; for 
his name is unmentioned by M. Marie, who equally over¬ 
looks Mr. Fowler's instructive edition of the “Novum 
Organum." 

In the date assigned for Robert Hooke’s death, he 
copies an error of Poggendorff's, who slates that he died 
at the age of eighty-seven, whereas he did not live to 
complete his sixty-eighth year. The substitution of 1722 
for 1703 is of more than simply formal importance, since 
the publication of Newton’s “Optics” and his acceptance 
of the Presidentship of the Royal Society, both depended 
upon the event thus post-dated. Newton loathed con¬ 
troversies, although drawn into many. But while Hooke 
lived, they could only be avoided by self-effacement; and 
this was accordingly the policy adopted, as far as possible, 
by his great rival 

M. Marie makes no secret of his aversion to the sour 
little professor of Gresham College ; and it is too true 
that his character repels sympathy, while his achieve¬ 
ments were not of the dazzling sort to blind men to his 
failings. Still, his claim to due recognition remains 
intact, although ignored by our author, who states openly 
that only Poggendorff’s eulogies, by “ forcing his hand," 
frustrated his intention of punishing his egotism with 
neglect. Yet Hooke, by Newton’s express admission, 
discovered independently the law of inverse squares, and 
it is not too much to say that, but for his incitements, 
Newton would not have undertaken the investigation 
which led to his immortal discoveries. 

M* Marie’s grudge against Hooke does not seriously 
detract from the value of his work ; but it is otherwise 
with his ill-will towards Newton. Not only is he avow¬ 
edly the partisan of Leibnitz in the never-ending debate 
concerning the invention of the Calculus ; but his dislike 
(not wholly unjustifiable) to Newton's conduct in the 
matter extends to all the processes of his mind. He 
compels himself, it is true, to utter a few obligatory words 
in acknowledgment of the greatness of his work; but its 
entire significance seems to escape him. His readers 
are only quite casually reminded that the discovery of 
the system of the world was of greater moment in the 
history of science than the solution of the problems of 
the brachystochrone, or of the centre of oscillation. 

We arc told by M. Marie that Newton represented his 
University in Parliament from 1688 until 1705, durli^ 
which time he was assiduous in his attendance, bat 
spoke once only, to request the usher to shut n 
window (t* V. p* 170). In fact he sat three (1689^ and 
again 1703-5), not seventeen, years. At p, 169 of the 


same volume we meet the sarprisitig statement 
Halley predicted for 1683 the return of the cotnet 
servtfd by Kepler in 1607. It is almost auperfiubus to 
remark that its appearance in 1682 was as unlooked*for 
as that of any of its predecessors, thht its periodical 
character was then first divined, and in 1759 verified. 

The observation made by Wilcke in 1787 that the 
auroral corona forms in the magnetic zenith is attributed 
by our author to De Mairan in 1747 * The eminent 
Academician, we can assure, him, would have been the 
last to welcome a remark so subversive of the arguments 
by which he sought to efface the magnetic character of 
the phenomenon. Neither is it the case that Hatley 
noticed the bisection of the auroral arch by the magnetic 
meridian. Obvious though the coincidence appear, it 
was first pointed out by Ussher in 1788. 

We note further M. Marie’s curious incredulity as to 
the authentic measurement, so far, of the parallax of any 
single star; his statements that the accepted value of the 
solar parallax is 8"*5 (t. ix. p. 4^3), that the mass of the 
moon is that of the earth, and that Herschel detected 
interstitial movements in resolvable nebula? (t, ix. p. i4S)t 
finally, his ascription to Sir WilHam Herschel of the 
translation of Lacroix’ “ Differential Calculus ” executed 
by his son conjointly with Babbage and Peacock. 

These and other similar blemishes, however, are very 
far outweighed by the merits of the work in which they 
occur. It is one of marked individuality ; and indivi¬ 
duality lends interest, if it sometimes begets defects. No 
student of the higher mathematics should leave it unread; 
its perusal cannot fail to afford pleasure, as well as to 
widen comprehension of modern methods by their com¬ 
parison with those they have succeeded, and by the 
intelligent survey of their growth in the past. 


CHEMISTRY OF WHEAT, FLOUR, AND 
BREAD 

Chemistry of Wheat, Flour, and Bread, and Technology 
of Bread-making. By William Jago. (Brighton: Pub¬ 
lished by the Author, 1886.) 

HIS bulky volume professes to treat of its subjects 
in an exhaustive manner. Wheat, flour, and 
bread-making are as important as they are universal; 
and if they are common-place, their study requires deep 
insight into chemical science. Mr. Jago's book will form 
a valuable addition to economic science. The compo¬ 
sition of wheats from all parts of the world, the minute 
structure of the grain, the composition of milling products, 
and the processes of panary fermentation, (all properly 
within the limits of such a work, and arc dealt with in an 
exceedingly painstaking manner. The various methods 
of bread-making, the chemistry of the art, and the effects 
of blending different descriptions of wheat so as to secure 
the best possible results, are amply and ably discussed. 
Modern milling and baking appliances are also described 
carefully and illustrated graphically. There is likewise 
enough of the author's own thought and research to 
deem the work from the stigma of being tnere compUatien^ 
The book is decidedly useful, and, ptaking due ejl^owence 
for the progressive state of our knowledge upon>many 
the topics dealt with, it will probably be received as a 
standard work* It brings within its ample limits a vast 
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amouiu of mformotion which has iisoally^ and we think 
approjptiately, been treated of by separate authorities. 
The book iS| in fact, a sort of encyclopaedia of broad> 
making, atul this being the case, it is open to the faults of 
such worics. The design or scope is too large, and the 
matter introduced to our notice is often too remotely 
relevant to the immediate wants of the reader. A 
definition of chemistry, a table of atomic weights, 
an explanation of chemical equations, atoms and mole¬ 
cules, arc scarcely necessary in this connection, Simi¬ 
larly, wc cannot approve of lessons upon polarisa¬ 
tion of light, the uses of the microscope, and the camera 
lucida being introduced in exienso into a book specially 
treating of a technical subject like this. Such knowledge 
ought to be assumed as already possessed by the reader ; 
and as well might the author have given instruction upon 
the origin and uses of decimal fractions, or led up to his 
subject by several preliminary volumes dealing w\t\ the 
whole “ circle of the sciences.” Certainly he lays him¬ 
self open to the charge of instructing either too much or 
too little. He deals with abstract scientific problems 
lying at the root of chemistry, and with the vulgar pro¬ 
cesses of the cook and the baker ; and treats with equal 
facility of the microscope and the flour-mill. Wc had 
rather leave the minuter criticism of this voluminous 
work to the many experts whom it concerns, and who 
will no doubt be ready to detect any errors into which the 
indefatigable and talented author may have fallen. If 
Mr Jago is ever tempted to bring out a second edi¬ 
tion, wc may recommend the use of the pruning-knife, 
which, if judiciously and freely used, will leave a better 
proportioned but less bulky treatise in our hands. 

John Wrioht^on 

OUR BOOK SHELF 

American Journal of Mathematics^ vol. viii. No. 3. 

(Baltimore, July 1886.) 

In her note on ‘^the binomial equation - i =*. of Miss 
Scott gives a somewhat simpler form of the equation for 
quartisection than that given by Prof. Cayley {L.Math. 
SFroc.^ vol. xi, pp. 11 -14)1 and works out the equation for 
quinquisection on apparently different lines from Mr. 
F. S. Carey*s solution (cf. Prof, Cayley, LMa/h,S,Prot\, 
vol. xii. and vol. xvi.). Mr. F. N. Cole furnishes **A 
Contribution to the Theory of the General Equation of 
the Sixth Degree," which is interesting from the historical 
details which he gives. He acknowledges his great 
indebtedness to Klein, but there is a good deal of 
original work in the note. Mr. J. C. Fields gives a 
neat proof of the elliptic-function addition-theorem.” 
The pihe de refsistance of the number is, however, 
the long-looked-for notes of ** Lectures on the Theory 
of Reciprocants,^' by Prof. Sylvester. These are de¬ 
signed as practical intr<^uction to an enlarged 
theory of algebra!ci 1 form's, and, as such, are not con¬ 
structed with the rigorous adhesion to logical order which 
mi|fht be properly expected in a systematic treatise. The 
object of the lecturer was to rouse an interest in the sub¬ 
ject, and in pursuit of this end he has not hesitated to 
state many results, by way of anticipation, which might, 
with stricter regard to metliod, have followed at a later 
point in the course.^ The lectures, which are tenHin 
humbeTt have Been reported by Mr. J. Hammond. The 
subject %htch> it will oe remembered, was fully broitght 
b^ohe>ttr refers by Sylvester’s ihai^flrAl lecture^ 
printed iff in NaxUR^i (vdl. rxxiii. pp. 


has already attracted many of our younger mathemati- 
I cians, so that there is hope of the Professor’s closing 
aspiration of creating “ such a school of mathematics as 
might go some way at least to revive the old scientific 
renown of Oxford " being soon an accomplished fact. 

The NoH’E uclidian Geometry Vindicated i a Reply to 
Mr, Skey. {Transactions of Wellington Philosophical 
Society.) 

A paper entitled On the Simplest Continuous Mani- 
foldness of Two Dimensions and of Finite Extent,” by 
Mr. F. W. Frankland, was read before the London 
Mathematical Society, December 14, 1876 (Proc.^ vol. 
viii. pp. 57-64), and was subsequently published in our 
columns (vol xv. p. 515) This same paper, or one of 
similar character with identical title, appears to have 
given rise to a paper by Mr. Skey, which took the form 
of notes on Mr. Frankland’s paper, and was read before 
the Wellington Philosophical Society on June 26, 1880 
(published in the thirteenth volume of the Transactions 
of the New Zealand Institute). The pamphlet before us 
IS an abridgment of a series of letters in which Mr. 
Frankland convincingly replies seriatim to tlic main 
points raised by Mr, Skey, and maintains his former 
ground by additional arguments. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents. Neither can he undertah to 
return^ or to correspond wUh the writers of rejected manu¬ 
scripts. No notice is taken of anonymous communications, 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space \s so great 
that it is impossible othenvise to insure the appearance even 
of communkatianscontaining interesting and navel facts.'l 

The Sense of Smell 

I KNOW a person who has never been conscious of any odour 
from a ]>ed of mignonette, and I know another person who has 
never been conscious of any odour from a bean-held. Both of 
these persons have the sense of smell acute and discriminating as 
regards other odours. 

i know person-s who cannot discover a difference between 
certain odours which are very different to ordinary persons. 
Then there are persons who are sickened ])y certain odours 
which usually give pleasure. A considerable number of persons 
seem to be altogether destitute of the sense of smell ; and on the 
other hand there are a few who have the sense very strongly 
developed. 

I am at present investigating peculiaritiefi of this sense, and 
I shall feel obliged to any one who will furnish me with illustra¬ 
tions or examples—whatever their character may be—with such 
fullness and precision as will enable me to use them in a scientific 
inquiry. Arthur Mitchell 

34, Drummond Place, Edinburgh, September 34 

Palaeolithic Implementa in Cambridgeshire 

Few Palaeolithic implements have, I believe, been discovered 
in Cambridgeshire, although they are abundant in the gravels 
of the neighbouring counties of Suffolk and Essex. It may 
therefore interest your readers to learn that three implements 
have lately been found near Kennet, on the surface of a field 
not far from the high-road from Newmarket to 'rhetford. Two 
of the implements are kite-shaped. One, of lustrous black 
flint, i* acutely pointed, with sharp cutting edges, and has a part 
of the original crust of the flint left on one of the faces, which 
ialess convex than the other. It has lost a portion of the butt- 
end, but is otherwise perfect. The third is a sharp-rimmed 
ovcite the surface of which is mained a deep ochreons 

colour. Portions of the orvina) crust remain on the faces and 
base. 

Two ot^r impl^mtnts of the pointed type have been found 
on the shrfattt hear Kennet, but are not in my possession^ 
in the winter of 1884-85 several implements and flakes were 
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ImuuI kl a balloit-pk cmaned by the Oeeat Eastern K«liray 
CaittifMhny by the sioe ot the Ime, about a mile and a quarter 
Ir^m Keonet SUtiotk, Ui the county of Suffolk. A reference to 
the Geological Map of the Ordnance Survey, Sheet 51, N.E.f 
will show that the gravel in which this ]nt was opened is an 
extension of that which underlies the site of the above sur/afi 
discovery. Tlie implements from the ballast-pit which have 
come into my possession are of the kite-shaped and ovate types. 
Some are wat^-worn and abraded, in otncri> the angles and 
edges are as sharp as if made yesterday. 

Arthur G. Wright 

Sil^-Numbera in Use among the Masai 

A MONO the numerous tribes of Central Africa the Masai are 
dis'inguislicd by their use of finger-signs to denote numbers. 
Thcie notorious warriors rarely ever u>e language to indicate 
nu obers without accompanying signs on the fingers, though 
very frequently the latter arc enqiloyed without the former, 
■especially in answering questions. 

As by some inadvertency I omitted giving a list of these signs 
«n " Through Masai-Land,^’ and Mr. Johnston, in his book 

Kilimanjaro,’’ has follow’ed suit, it may still be of some 
into rest and value to anthropologists to learn what thcinc arc. 


Enii^lish Mftsai 

1 Nabo 
3. Ar ^ 


3 Uni 

4 Unghwani 
"5 Umict 


7 Nabishana 

8 Usiet 

9 Naudo 
[o Tomou 


Tomoni-obwo 


30 Tikitum 
21 Tikitum-o-nabo 

30 Othman 

40 Artum 


50 Unutn 

60 Tomoni-Ue 

70 Ttjmoni-nabi->hana 
1k> Tomoni-usict 

90 T omoni-imudo 

100 4>e 

200 Ipe-are 


J'ign 

First finger held out alone 
First and second fingers held out and 
alternately moved backwards and 
forwards 

Thumb and two first fingers placed 
tip to tip 

First and second fingers laid on top 
of each other 

Thumb placed between first and second 
fingers 

'rhumb scratched over nail of second 
finger 

No hnger indication 
Hand held open and vertical and 
moved up and down 
Thumb and first finger form a circle 
by joining the tips 

First finger drawn over the nail of the 
thumb 

Same sign as in 10 accompanted by 
that for I, 'I'he same rule for the 
succeeding numbers 
The hand closed aiul opened rapidly 
The same as 20, but followed by the 
sign for i 

First finger held out and shaken by a 
circular m ’vement of the wrist 
The liand held open and vertical and 
shaken or agitated by a circular 
movement of the w rUt ; not up afid 
down ns in 8 

Thumb placed between first and iwcond 
fingers, and hand agitated as in 40 
Nail of tiuimb scratched on nail of 
third finger 
No finger indication 
Same as in 8, but sign never employed 
alone 

Same as in 9, but words always em¬ 
ployed along with sign 
The partially closed hand opened once 
or twice 

Joseph Thomson 


A GI^CIAL PERIOD IN AUSTRALIA 

A GREAT many theories have been put forward to 
ex^ain the extensive glaciation which repeatedly 
covered Europe and North America with enormous ice- 
streams. The ingenuity displayed by those who dealt 
with the subject was well worthy of the importance which 
attaches to the solution of the probletu. 
plausible some of the theories propounded may still 


it seems pteniotum to approadi sihdi e ^ueStk^ motil 
ali the available evidence tm m 

been brought together The southern b^odsphero hasi 
up till very recently, revealed only a few, ana not yeiy 
important facts, regarding glaciation, and it is evident 
that glacier traces In that hemisphere must be of great 
importiuiceto explain the cause or glaciation ; wheiher *we 
may suppose it to be cosmic or terrestrial. I 
therefore, that my discoveries of glacier traces in Aastr^a 
may be of sufficient general scientific interest to warrant 
my giving a short account of them in this journaL 

Dr. von Haast, in his excellent work on the “Geology 
of Canterbury and Westland (New Zealand)” gave a 
detailed account of the traces of an extensive glaciation 
in the Middle Island of New Zealand, together with a 
map, showing that at one time the glaciers on the western 
slopes of the Southern Alps in many places readied 
down to the sea, and that those which descended from 
their eastern flanks covered a large portion of the low* 
lands extending between the mountains and the coast* 
line. 

During my exploration of the central part of the 
Southern Alps 1 observed numerous old moraines and 
rothes moutofutlcs in the area which, according to von 
Haast’s map, had once been covered by glaciers. Parti* 
cnlarly was I struck with the freshness of the striae, the 
scratches and grooves in the steep and rocky preci¬ 
pices on the sides of Milford Sound, that jewel of the 
Southern Aips.^ Capt. Hutton, who examined some of 
the other sounds has not discovered any glacial traces 
there.* 

Even now the glaciers in New Zealand reach down to 
700 feet on the west, and to 2000 feet on the cast side, 
which shows that New Zealand must be subject to a very 
different climate to that in similar latitudes—44''—“in the 
nortliern hemisphere. Like Patagonia, New Zealand is 
at the present day to a certain extent in a Cladalperiod. 
The much gicater extent of the prehistoric glaciers 
shows, however, that it is now by no means at the height 
of its glaciation. 

Although a GlaciaJ period was shown to have existed 
in New Zealand, there have not up to now been any 
definite statements regarding this subject in the mainland 
of Australia. The Kev. Tenison-Woods® examined 
certain rocks in the Blue Mountains, an insignificant 
table land to lire west of Sydney, and came to the conclu¬ 
sion that these, w'hich had been supposed to indicate ice- 
action, did not do so, and that in fact there was no 
evidence of a Glacial period in the Blue Mountains. Mr. 
Howitt^ came to a similar negative result regarding 
certain gravels and conglomerates, which according to 
others indicated glacial action. Griffiths.® on the other 
hand, claims these and other con^lomemtes of Omeo ahd 
Gippsland as evidences of a Glacial period in Australia. 

Prof. Tate ® described some striated rocks found near 
Adelaide, and Stirling ^ has shown that there exist ex¬ 
tensive traces of glacier action in certain valleys near 
Omco. 

1 myself have,** in several papers, published some of 

^ R. von l^tidenfrld, "T)«t’ Tairanngle(«cher und Mine Umaebeng.** 
KrelinzuMgMlivft No. 75 von PttrrmawCi g*itgr^hh(h9n 
“Tlie Tinw of the Glaciftl Period In New Zeahovd/* PivetitUnffs in t|h« 
Linnean .Society of N.S. W. for ySSs. 

“ F M. Hutton, Proceedings of the tinnean Society of N. 8 .W. fer 
1385. 

* Procetdings of the LinneanSooltty of N.S.W,, vot vW. p 

4 Quayierty yournat of the Geolnsfcal S^ewiy ^ Londkw, voL aUtV* 

** Kvidencei of a Olaoiat Epoch in Victoria,** Proeeodii^* of *!» 

Society of Victoria frf iBS*. 

6 Tate, AniMvarwy Ada«« 8 i TratuetcHom of the Royhl SocU|y pf 
AuRtralU, iflTn-So, .... 

SttrHdg, Nom on 9dmc fiVldanoM of dadwHon tn the Auetnte 
Alp»V’ PrQctedtnga a Sodoiy of Victoria ^ tSSj. . 

5 R. von Lencuri^W, Otscial Report on tbe Bnpl irathun pf MpUfit 
Kofldneoo to 'i^^a^nmAftnt of Kew Bouth Walei*'' 

'*The Oktoial viM U AtetmlU pfeN- 

of New South W»il« for ^'Report on an 

*^ft**^ <rf the Royal 9o3ery of for 
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of my two exploratioxis of the Australiao Alps, 
and dtfcaibed numerous indubitable traces of prehistoric 
Kosciusco and on Mount Bogong.^ 

Mfk Brown, Government Geolc^st of South Australia, 
has furnished me with photographs of beautifully pre- 
senmd striae on rocks in the Mount Lofty group near 
Adelaide. Prof Hutton ^ has taken objection to the con- 
clttjdons arrived at ^ myself, and although he acknow¬ 
ledges a Gi^€r period in Australia, objects to its having 
been a Oiadal period. If 1 now revise the facts stated 
by others, and compare them with my own observations, 
1 hope I may be able to give some idea as to the time 
and extent of the Glacial period in Australia. Before 
entering on the subject, however, I must give an outline 
of the physiography of the Austr^ian Alps. 

The greater part of Australia is destitute of high 
mountains; only in the south-eastern corner we meet 
with greater elevations. Here a true Alpine chain is 
situated. These Australian Alps consist of numerous 
parallel chains extending from south to north, which are 
curved in such a way as to advance with their convex 
sides eastward. The Australian Alps are very old ; only 
Palaeozoic formations participate in the folding which runs 
parallel to the extent of the ridges, The predominant 
rocks on the surface are gneiss-granite and Silurian, 
which appears generally in the facies of brown slate. 
Devonian limestones and slates are found ; they arc, 
however, not common and discordant to the underlying 
Silurian, The stratified rocks are highly folded, and 
usually with a very large dip or vertical. The Silurian 
appears on the sunace in elongated islands or bands (com¬ 
pare the Government geological map of New .South 
Wales), which extend parallel to the strike and to the 
main ranges. The coastline follows precisely the same 
direction as the mountain-ranges, and the contour 
lines on the steep submarine precipice which extends 
down from it also run in the same direction. It appiears 
that these mountains have been formed by a process of 
folding consequent on a horizontal pressure acting from 
west to east, and amoving the folds in that direction 
away from a centre of depression situated in the interior 
of Australia. The steep submarine precipice by which 
the land sinks abruptly to a very great depth appears as 
a mare recent fault. 

Volcanic action participated in the formation of the Aus¬ 
tralian Alps, particularly in the vicinity of Mount Bogong. 
The volcanoes which formed the Bogong basalt plains, 
&c., seem to have been active during the early part of 
the Devonian. It appears probable that the upheaval of 
the Australian Alps—the folding—took place between the 
Silurian and Devonian or in the ealy Devonian. Hardly 
any formations later than the Palaeozoic take part in the 
formation of the Australian Alps, and those which, like 
the Miocene in the valleys, have been observed, show a 
perfectly undisturbed horizontal stratification. 

It will bo seen from this that the Australian Alps are 
very old^ much older not only than the European Alps 
and Himalayas, but older also than the New Zealand 
Alps. Thfi effects of erosion are consequently much 
more matured there than in the other mountain systems 
mentioned, and consequently the appearance of these 
mountains is of particular interest. Only here and there 
rocks crop out on the summits of the bills or form steep 
precipices on their sides. GeneraUv speaking, the moun¬ 
tain rorma aro very tame, and rouna. Mountaineering in 
Australhi can generally be petformed on horseback. The 
basements of high mas^ve elevations onlv arc left High 
and sbafp ridges weathered into series of grotesque rock 
iwrmadcs^ the characteriirtic of the much younger AJjps of i 
have Jong since msappearetL and ei^tensWib uhdu* { 
latix^ tabte-lands now mark the locaTities where once ! 

f A 4*18004 ooobunc tho ryfulti of ety oimrorsttoda will hit te 


peaks have stood- These table-lands are well defined 
and surrounded by steeper inclines, by which they 
descend to the surrounding lowlands. The Kosciusco 
group, from which the highest mountains in Australia 
arise, is a remarkable example of such a tableland, 
extending over an area of j6o square miles, with an 
average height of 5600-6000 feet. 

The highest mountain in Australia, Mount Townsend, 
which 1 discovered to be the culminating point of Aufr* 
tralia, is 7351 feet high.^ There are several other peaks 
in the Kosciusco group over 7000 feet, particularly 
Mueller's Peak, 7266 feet, which was, ^ to the time of 
ray expedition, considered the highest Two peaks, which 
1 have named Abbott's Peak ana Mount, Clarke, are over 
7100 feet high. 

In other parts of the Australian Alps the height of 7000 
feet is nowhere reached. Next in importance to the 
Kosciusco group is the Bogong range, the highest point 
of which was ascended by me this year; it is 6500 feet 
above sea*level. Other peaks on the basaitic plateau 
south of Mount Bogong attain a height of 6000-6400 feet. 

The whole of the Australian Alps consists of several 
high table-lands divided by very broken and hilly country 
from each other. The lowest levels on the table-lands 
are usually higher than the hill-tops in the adjacent 
country. The valleys are cut deep into the land. The 
main Alpine valleys have in their upper and middle por¬ 
tions an elevation of aV>out 2000 feet. Steep gorges and 
waterfalls occur only on the margins of the table-lands. 
Terraces in the valleys themselves arc not met with. 

The Australian Alps reach to the sea. The whole of the 
south-eastern coast of Australia is hilly. Towards the west 
and north-west they dive under the Tertiary plains through 
which the Murray River wends its way. In the nwth 
they terminate on the left bank of the Yass and right 
bank of the Shoalhaven River. The mountainous country 
extends beyond this line to the north-eastern corner of 
Australia with a similar direction of the chains; but in 
this locality the geological structure changes. Extensive 
Triassic and Carboniferous formations take the place of 
the gneiss-granite and Silurian of the Australian Alps 
South-west the Alps may be considered to terminate 
near Melbourne. 

The Australian Alps, from the Murray plain to the sea, 
have a width of about 120 miles on an average, and they 
are, from Melbourne to the Yass River, nearly 400 miles 
long. They are situated between 35'' and 39*^ S. laL and 
145" and 150*^ E. long. Their latitude accordingly corre* 
sponds to that of the Sierra Nevada. 

The Australian Alps exercise a vast influence on the 
climate and rainfall, in such a manner that, whilst the 
greater pait of Australia south of the zone of tropical 
rains, suffers exceedingly from want of rain, the south-east 
corner—the Alpine part of Australia—has sufficient rain¬ 
fall for the development of the country. To this climatic 
influence of the Australian Alps the great superiority of 
the, colonies of New South Wales and Victoria over ail 
the other Australian colonies must be ascribed. 

At Kiandra, situated to the north of the Kosciusco 
group, the only meteorological station at a high elevation, 
there is a very heavy rainfall; from there it rapidly 
decreases as we advance westward towards the interior, 
and also to the east, although not so much. It increases 
again on the east coast. 

The Eucalyptus forests of the lowlands extend up to a 
height of about 5B00 feet Higher elevations are desti¬ 
tute of trees. On the upper miurgia of tree-growth the 
forest consiataef very low and slanted trees bdongis^ to 
the species and M, Guetm'i, This 

Alfdiic loEjcst ne$eaiblc» ^Krbmnh<dz ^ our Alps. 
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It ftaowA in the Auttralian Alps very much in the 
winteTi and the prevailing; westerly winter winds pile up 
masses of wind-olown snow just below the high ridges on 
their eastern or lee side. I'hese masses of snow never 
disappear altogether in summer^ and we hiid eternal snow 
in the Australian Alps at an elevation of 6500 feet. 

The excessively clear and bright Australian atmosphere 
avoids no obstacle to the nocturnal irradiation of the 
day's heat, and so it freezes very frequently there at 
night, even in midsummer, down to 5000 feet. I experi¬ 
enced severe frosts on Mount Kosciusco in January 1885 
—January corresponds to our July—whilst it was in¬ 
tensely hot in the adjacent lowlands. 

From these statements it is evident that we have in the 
Australian Alps a formidable mountain-range, which, 
although not glaciated now, would bear glaciers if the 
climate were slightly colder and more humid. 

It seemed particularly surprising, therefore, that the 
older authors on Australian glaciation had given a verdict 
without examining the Alps. If no glacier traces were 
found in the lowlands, they yet might be found in the 
Alps; and if glacier traces were found in the lowlands, 
how much more extensive must they be in the mountains. 
Up the mountains I accordingly went to look for them. 
I undertook two expeditions. In 1885 I visited the 
Kosciusco group and ascended Mueller’s Peak and 
Mount Townsend, and this year I explored the Bogong 
range and ascended the highest mountain in Victoria, 
Mount Bogong. 

The Governments and learned Societies of New South 
Wales and Victoria greatly assisted me in my work by 
pecuniary aid and in other ways, and I am glad here to 
.find an opportunity of expressing my gratitude for the 
great—I might say splendid—liberality with which the 
Australians have aided me. On my second journey I was 
accompanied by Mr. James Stirling, District Surveyor of 
Omeo, whose well-known essays on Australian glaciation 
have closely connected his name with the subject 1 had 
in view. 

1 was favoured with fine weather on both occasions, 
and on both occasions travelled through country never 
previously explored by any one with practical mountain¬ 
eering experience. North of Mount Bogong I travelled 
for three days through country hitherto unknown. I 
found glacier traces on both occasions in great abundance, 
and in a sufficient state of preservation to be recognised 
as such without the shadow of a doubt. On the sides of 
the valleys of the tributaries to the Snowy River, which 
drains the eastern slopes of the Kosciusco plateau, 1 
found abundant roches moutonn^es at levels over 5800 feet, 
and high above the bottoms of the valleys. Also in some 
parts of the table-land itself such were found. With a 
little Alpine experience it is not difficult to discriminate 
between such ice-worn rocks and the ordinary bosses of 
weathered granite. These rocks are particularly well- 
defined in the Wilkinson Valley, the upper part of which 
is situated between Mount Townsend and Mueller’s Peak. 
The bottom of the upper part of this valley is a broad 
and flat plain 6260 feet above sea-level. The hill-sides 
which surround it are everywhere worn down by glacial 
action up to about 800 feet above the valley bottom. The 
upper limit of ice-action is clearly marked, as in many 
valleys of the Euroi)ean Alps, and the thickness of the 
prehistoric ice stream thereby clearly indicated. 

On the southern slopes of Mount Bogong, and also on 
the spurs of the northern flank of the mountain, basaltic 
erratics were found, which rocks could hardly have been 
transported to that locality without ice-action. In the 
valley of Mountain Creek, to the north of Mount Bogong, we 
discovered a large and well-preserved terminal moraine 
at an elevation of about s8oo feet, and some traces of 
others further down the valley. 

The large tnoraine was carefully studied by Mr. Stirling 
and myself. Rocks of various kinds are scattered 


irregularly in it. It extends from one side of thb btXMld 
valley to the other, and is cut through near (he cetktrb by 
the Mountain Creek. On the steep the 

stream its composition of rocks brought down by an 
stream can be easily recognised. 

These two expeditions to the Australian Alps convinced 
me that at one time these mountains were glaciated, and 
the discovery of the moraine in Mountain Creek Valley, 
together with Stirling's ( 4 r.) elaborate researches in the 
Livingstone Valley, prove that the ice-streaips of the 
Glacial period must have descended to pretty low levels. 
Down to 2000 feet glacial traces have been found in 
various parts of the Alps, and also in the Mountains 
near Adelaide. It is assumed by C, Wilkinson and other 
leading Australian geologists that a pluviatile period existed 
in the Miocene period, and it is obvious that su^h a period 
would probably be isochronous with the glaciation at high 
levels. 

It is difficult to say whether the Australian and New 
Zealand glaciation was simultaneous, but that also 
appears probable. The better preservation of striae, &c., 
in New Zealand is doubtless due to the greater hardness 
and resisting power to meteorological influences, of the 
ice-worn rocks in New Zealand than in the Australian 
Alps, where rapidly weathering granite is prevalent. 

Whether this glaciation of Australasia was simultaneous 
with the last glaciation of Europe, or whether it was in 
time situated between the last glaciation and the last but 
one of the northern hemisphere, is not easy to decide. 
It appears nearly certain that it was no^ later than the 
last European Glacial period, and, as far as my opinion 
of the appearance of the traces it left behind goes^ it was 
earlier. It may be hoped that future researches will show 
in a decisive manner whether it was simultaneous or 
earlier. If we do not consider merely local circumstances 
of sufficient effect to produce such a great change of 
climate as to cause so extensive a glaciation, we may, by 
arriving at the decision of the time of the Glacial period 
in Australia, also ascertain whether Glacial periods 
in the soutliern and northern hemispheres are simuUa^ 
neous or alternating which would give a clue to the 
difficult problem before us. 

The necessary researches will doubtless be carried on 
with vigour by Australian men of science; and we may 
hope that their sagacity and perseverance may lead to 
the solution of the question, What is the cause of Glacial 
periods ? R. voN Lendenfelp 


ROOTS ^ 

T is a fact which has become more and more evident to 
the practical cultivator that the results of his efforts 
manifest themselves on the whole in a sort of compromise 
between the plant and its environment: I mean that 
although he sees more or less distinctly what his plant 
should be—according to a certain standard, hpwever—it 
is but rarely, if ever, that the plant cultivated perfectly 
fulfils in every respect what is demanded of it. Of late 
ears this has of course forced itself more prominently 
efore the observer, because the facts and phenomena 
constituting what is termed variation have been so much 
more definitely described, and the questions arising out 
of them so much more clearly formulated. 

Two points can be asserted without fear of contra¬ 
diction : first, the plant itself is a variable organism; 
and, secondly, its environment varies. Now within 
limits which are somewhat wide, when cksOly ex¬ 
amined, the experience of man leads him to ncgle^ the 
variations occurring around him, and so no one 
with the statement that two individual geraniums halong 
to the same yariety, or two oak trees to the saitm sjmeiet, 

ChfUtViCali^Cimbeitoi-^lAnrSf gRtsaytb* 
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an accurate description of each of the two 
^rahinmi o^ of the two oaks miaht require very different 
wording. 

It hu also become more and more evident that 
altbougn we cannot ascribe all variations to their causes 
—very ofteni indeed, we cannot even suggest causes for 
them'-^there are nevertheless numerous deviations from 
the normal, so to speak, exhibited by plants which can 
be distinctly referred to certain deviations from the 
normal on the part of their environment. 

To illustrate this we may take the case of two plants of 
that very common weed, the Shepherd’s Purse, growing at 
different ends of the same small plot of ground : the soil 
is sandy, and so much alike all over as to be regarded as 
the same everywhere, nevertheless the plant at one end 
is large, more than a foot high, and luxuriant, with many 
leaves and flowers, and eventually produces numerous 
seeds, wliereas that at the other end is small, less than 
4 inches high, and bears but a few stunted leaves and 
three or four poor flowers anl fruits. The cause of the 
difference is found*to be the different supply of water in 
the two cases, and if any one doubts that this may be so, 
let him try the experiment of growing two or more speci¬ 
mens of this weed in pots : the pots to be new, filled with 
soil which has been thoroughly mixed, andalUhe pots ex¬ 
posed to the same conditions™ />. practically the same— 
except that those of one series are watered sufficiently 
often, and those of the other only just sufficient to keep 
the plant actually living. The experiment is easy and 
conclusive with such a weed as the above. Now, it is 
just such experiments as that above described’^some of 
them equally simple, others less so—that the physiologist 
devotes much of his attention to, and in just such a 
manner has been gathered together a nucleus of informa¬ 
tion around which more knowledge can be grouped. 

I may make these points clearer by again quoting an 
illustration, and, not to confuse or mislead you by going 
too far afield, I will keep to the same line of investigation, 
partly because it is quite as simple and conclusive as any 
other of many that might be selected, and partly because 
it may be possible to set before you some facts which aic 
interesting or even new to you. 

It has bwn found that in some cases where two plants 
ai^ growing in the same soil and under the same con¬ 
ditions as above, but where one plant receives less water 
than the other, that the dwarfed drier plant is more 
hairy than the larger and luxuriantly growing plant, which 
has been well watered. On looking more closely into 
this matter it turns out that the extra hairiness is (in 
some cases at any rate) simply due to the fact that the 
hairs arc closer together, because the little cells on the 
outer parts of the plant which grow out into hairs do not 
increase so much in length and superficial extent as those 
on the ^veil-watered plant, and thus the hairs stand 
thicker together on the same superficial area of the organ 
-—of a leaf, for instance. In other cases, however, the 
hairs are really increased in numbers and length—the 
plant is absolutely more hairy. It will be noticed that 
details concerning growth aiid turgidity, and of the in¬ 
fluence of various minerals, and so on, are not under 
consideration here. 1 am not asserting that all cases of 
hairiness in plants are to be ascribed to this cause ; but 
it does occur, as stated, and the point is a curious one 
in view of the fact that very many plants which grow in 
sandy dry soils ai'e conspicuously hairy, whereas allied 
s^ies growing in or near water, or even only in moister 
situations, arc devoid of conspicuous hairs, or even quite 
Shftooth. 

The above peculiarity Is not confined to leaves and 
stems, moreover, for exj^nments with roots have shown 
that the Yoot-hairs, which are so important in collecting 
tndisture^ jitc., from the soil, can be made to appear in 
^anormous numbers when the root is kept In a soil which 
is very open ahd only stifhtly moist, whereas hone or 


very few are developed on the same roots growing in 
water: this again is in accordance generally with the fact 
that the roots of land-plants growing in light soils develop 
innumerable root-hairs, whereas those of water-plants do 
not thus increase their surface and points of attachment. 

I cannot here go into all the interesting facts known about 
these hairs, but it will be sufficient if you bear in mind 
the main points just mentioned. 

Let us now vary the experiments a little. It is obvious 
that we might suppose any number of differences in 
the amount of water given to the plants used in the 
experiments described above ; but it would be found, as 
matter of fact, that however little be the quantity of water 
given to the soil in which the dwarfed plant is, compared 
with that put into the soil in which the luxuriant plant grows, 
the actual weight of water will nevertheless have to be con¬ 
siderable, taking the whole life of the plant into considera- 
tion-^there will be more used than you probably know, 
moreover, because the soil itself will no doubt condense 
and absorb some from the atmosphere during the niglit. 
There is a minimum of water absolutely necessary, and if 
the plant does not obtain this it wilt die. Its death will 
be ushered in by drooping and withering of the leaves, 
stem, and roots, and this condition, in which the functions 
of the plant are interfered with beyond a certain point, 
passes into a condition of disease. 

Now take another case. We might so arrange the 
experiment that we poured and continued to pour too 
much water into the soil. Here again it would be found 
that a condition of disease eventually sets in— i.e. a con¬ 
dition in which the functions of the plant are again inter¬ 
fered with beyond a certain point, 'fhe symptoms and 
progress of the disease will be very different in the latter 
case, however, from those in the former. It may also be 
mentioned that in neither experiment is death inevitable 
if the disturbing cause is removed soon enough—if 
sufficient water be added in the first case before the 
ceils have ceased to be able to take it up, or if the 
previous conditions of the soil are restored soon enough 
in the case of the over-watered plant. 

Here we come to a matter which is less simple than 
may appear at first sight. Vou will note that the problem 
in the latter case is to restore the previous conditions of 
the roots and soil soon enough; I put it thus, because 
the conditions of the roots and soil may soon be very 
profoundly altered by the over-watering. 

To understand this, it is necessary to become a little 
more fully acquainted with the condition of affairs in what 
may be called the normal case, where the soil is light and 
open, and plenty of water but not too much is at the dis- 
osal of the roots. Such a soil will consist of innumerable 
ne particles, of different shapes, sizes, and composition. 
No doubt there will be grains of quartz, particles of 
broken up vegetable matter, and little nigged bits of 
stones containing various minerals ; each of these tiny 
fragments will be covered with a thin layer of water, and 
you would probably be greatly surprised if 1 were to go into 
the proofs showing how extremely tenacious of its water- 
blanket each particle is. It may be enough for our present 
purpose if you accept the fact that it requires enormous 
force to deprive the particles of the last traces of their 
water-layers ; they will give off some—or in some cases 
even a good deal—rather easily, and in fact when the 
layers become of a certain thiclmess no more water can 
attach itself to the particles, but it falls away and the soil 
remains saturated^ as we say. 

Now these particles of soil, each enveloped in its water- 
blanket, are not in close contact; there are spaces between 
them, and these interspaces influence the quantity of 
water which can be held back by the soil 

Let us suppose $ucfa a soil perfectly dry ; the particles 
above refevted to being in shape and size, and 

only roughty in contact at various points, the interspaces 
wiU'be fiHM |sithair: if water be then added in some 
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quantity^ ^ch af the pardcles becomes clothed with a 
layer of eaUer^ and some the air is driven out, thoagh 
babbLee of air will still exist in ti^ Urgcr interspaces. 

A third case is conceivable—so much water iniaht be 
soppoaed to find its way in, that no air remained in the 
iatei^paces between the particles of soil. Now it is true 
that such a state of affairs is not readily brought about In 
a nermal soil; but I may indicate how the result is occa- i 
uonally attained to a great extent. Suppose that a layer | 
of clay or other iihpenetrable subsoil lies beneath the soil i 
in question; tlien if water ooaes into the soil in larger I 
quantities than can be got rid of in the time^ it is possible j 
for nearly all the air to be displaced. Of course the 
object of good drainage is to prevent this ; and it is often 
overlook^ that drainage from below has the effect of 
drawing in air as well as of running off superfluous water 
—air is driven into the spaces as the water leaves them. 

In spcidting of the “bubbles of air” entangled in the 
interspaces between the particles of soil, each with its 
water-blanket, I hiive overlooked some details as to what 
the bubbles really are. As a matter of fact they will not 
remain of the same composition as ordinary air, and may 
soon differ considerably; besides the vapour of water, 
they n^y contain gases in quite difSerent proportions from 
those in the air outside. In the type case, how'cver, there 
will be some oxygen present in the bubbles. 

It is not intended here to go very fully into a descrip¬ 
tion of the structure of the roots of land-plants ; enough 
if you are reminded how the smaller ramifications of a 
root are found to be more numerous and thinner as we 
approach the periphery of the mass of earth which they 
travers^ From the youngest rootlets are produced the 
root-hairs, in enormous quantities, new ones arising 
forwards- u(t, near the tip of the rootlet—as the rootlet 
grows on, and those behind dying off after fulfilling their 
mnetions. These functions are chiefly to apply themselves 
in the closest nunner to the surfaces of the particles of 
soil, and in this way to place the water whidi they 
contain in direct continuity with the water which clings 
with such enormous force to tire surfaces of tlie particles. 
Hence this water can pass from the soil to the plant, and 
anything dissolved in the water can also pass into the 
root-hair and thus up into the plant. 

I am not going to dwell on how the root hairs them¬ 
selves aid in dissolving mineral substances—corroding 
the surfaces of the p^ticles of soil they cling to—nor 
shall I trouble you with the details of what substances 
will be dissolved in the water ; for, of course, you will see 
that anything soluble will pass into solution axul may be 
carried into tlie plant 

The chief point to be insisted on just now is that this 
water in the soil will contain among other substances 
oxygen dissolved in it from the air-bubbles referred to 
above, and that this dissolved oxygen will pass into the 
root-hairs in solution together with the minerals and any 
other substances. This oxygen, moreover, is absolutely 
indispensable for the life of the root-hairs; it can be easily 
shown that if the supply of oxygen is stopped, or even 
diminished to any considerable extent, the roots begin to 
die, because the root-hairs cease to act 

Let us look a little mere closely into this point Each 
root-hair is a tiny cell containing living protoplasm and 
certain other substances, all inclosed in a thin, elastic, 
porous membrane. Now it has been abundantly proved 
that if such a cell is deprived of oxygen, its protoplasm 
becomes dormant for a time, and slowly breaks up, as it 
were; subsequently it becomes decomposed into other 
and simpier materials* A sort of internal combustion 
and fenxientatioR take place, and these processes result 
in the formation and liberation of bodies l^e carbon* 
dioxide, akohol, acetic acid, and other acid matters^— 
substances in, the, UMun not incapable of supporting 
the life of die root-hairs but actually destructive m it* 

Evidently^ then^ if we deprive aU the root-hairs qi 


Oixygen, they wilt eventually die* Their deat^ wiil} 
th^ of the rootlets and roots to which they belong^ andv 
this for two obvious reasons—first, it is th^ root-hairB a^tf 
the root-hairs alone which ctm absorb the necessary Water 
and substances in aoliicion from the soil to supply such a 
plant as wc are concerned with ; and, secondly^ 
noxious products resultii^ from their death accumulate ih 
the soil and diffuse into the root, and so hasten similar 
decompositions in what were hitherto healthy* cells,' 

It must not be supposed that these disasWous conse¬ 
quences of the deprivation of oxygen always follow iimne 
dlately. Not only are the roots of some trees, for instance^ 
able to withstand ill-treatment longer than others, but, 
obviously, the kind and degree of ill-treatment may 
affect the problem of how long the plant sball survive^ 
The number of rootlets and root-hairs, and the Spread of 
the roots and other factors, will obviously amet the 
matter. 

Suppose the following case as an example. A young 
tree is growing and flourishing in an open, good soil, and, 
for some reason or other, more soil is heaped about thte 
roots until the depth is increased considerably: the 
deeper situation has placed obstacles in the way of the 
roots obtaining oxygen so readily as before. Not only 
arc the roots further from the atmosphere, but the water 
carried down has to percolate through more soil, and may 
part with much of its oxygen (or even all) on the way; 
of course the nature of the soil, the presence of organic 
matters, and other circumstances decide this. It is not 
at all difficult to conceive of sucji a case where the supply 
of oxygen to the roots is thus diminished so far that the 
activity of the root-hairs as a whole is simply lowered, 
but not destroyed,—a stage or two further and they might 
become dormant, and their protoplasm undergo intra¬ 
molecular respiration for a time, and break up. It is 
clear that the diminished activity of the roots will affect 
the supply of water Und the substances dissolved in it) to 
the leaves ; this will obviously react on the thickness of 
the annual rings, and this again on future supplies—since 
the water passes up the alburnum or young outer layw 
of woody tissue, Moreover, a diminution of sup^ies. 
from the leaves means less substance and power 6 m re¬ 
placing the root-hairs, and so on. In this way it may 
require some time to kill the tree, and all kinds of com¬ 
plications may arise meanwhile. This case is probably 
by no means uncommon. 

A more extreme case is where the soil becomes damp 
and clogged with excessive moisture: not only doea 
no oxygen reach the roots, but noxious gases accumulate 
in solution in the soil, and will hurry matters by poison¬ 
ing cells which might otherwise live,a longer life of use¬ 
fulness. It is extremely probable that such ^ases find 
their way into higher parts of the plant in the air-bubbles 
known to exist and to undergo alterations of pressure in 
the vessels of the wood ; this being so, they would slowly , 
retard the action of other living cells, and so affect the 
upper parts of the plant even more rapidly than would 
otherwise be the case. Damp soil may tlius do ir^uvy 
according to its depth and nature ; but it need not xmetA- 
sarily be deep to be injurious if much Qxygen-ci.>nsu£ttmg 
substance is present. 1 have seen excellent soil canverted 
into damp, stinking* deadly stuff from the action and 
accumulation of the larvae of cockchafos; these “ grubs ” 
may, it is true, accelenife the deva&talion caused oy the 
consumption of oxygen and the accumulation of p^sonoua 
waste matters in the soil by directly cuttit^ off portioua 
of the roots themselveSf but the accumulation of oxygen¬ 
consuming substance, and the cutting off of supplm tK> 
the root-hairs evkleatly plays a chief part in the deafruc- 
tion, 

. There is another matter with regard damp soil a, 
that cannot be lefr oat of account. I have abi6a^ toHl, 
you that roots yfJsdtk sat developed in water or m very 
damp sandy soil^-Tan^ vdiich perfectly 
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ipa Of AO iTptffe hai^« Coitned on their »irface«; whereas it 
may be readily eho«tfA that the roota of the same plant 
growling in a wefl-n^ated open soil, which is scarcely 
meiat to an appearance, will be densely covered with a 
clooe-set pile of hairs. Indeed it is by means of the 
tnllliona of f«»ot-hairs on its rootlets that a sunflower or a 
bean^ fw uiatance, obtains the enormous quantities of 
water necessary for its needs from soil which, to our 
rpugh peirception, seems to be dry. 

I Otnoot here go into all the proofs that such a soil is 
by no means so dry as it loo\c$; but will simply remind 
you of what was said abo\’e as to the enormous force 
whids the minute particles of rock, &c., which form 
soil ” retain their hold on the thin films of water which 
constitute what have been termed their water-blankets. 
This is certain, that a healthy well-rooted plant can take 
up water from a soil which is to all appearance air- 
dry ; whereas a plant which has not yet had time to 
develop its root-hairs in sufficient numbers to take these 
firmly adherent water-films, from numerous particles of 
soil, would droop and wither. 

Of course it must be borne in mind that we arc speaking 
of land-plants such as we commonly meet with on ordinary 
dry land : in the case of plants which flourish in bogs or 
in water there are corresponding differences in the struc¬ 
tures of their roots agreeing with the differences of en¬ 
vironment. Even such plants need air at their roots, 
and an excellent illustration of this is is afforded by some 
willows. Our common osier and other willows grow, as 
you arc aware, in low-lying damp and even boggy places, 
often flooded; now, it has been found that, if young 
willows arc planted too deep in the soil, they very' soon 
send out new roots—adventitious roots they are often 
called—close to the surface of the soil, and these roots 
soon do all the work. There is no doubt that this power 
enables these willows to live in places that would be fatal 
to them otiaerwiae ; and the same is true of some other 
plants. 

Enough has now been said to show you how necessary 
it is that some care should be exercised in watering plants, 
or in e^eposing them to conditions different from those to 
which mey are accustomed; and, it need scarcely be 
added, apj^rently mysterious diseases may sometimes be 
eitplained when it is shown that such precautions have 
be^ neglected. Any one can quote instances of plants 
nSl grow in some soils and not in others, but no 
very eatwfactory reason is afforded by simply saying that 
the one soil is suitable and the other not; however, all I 
have attempted to show you is that some soils are not 
suitable far some plants because the plants in question 
tieed more air at the roots than these particular soils can 
afford them under the circumstances. 

Many plants flourish in an open soil with plenty of 
«amd in it, but will not grow in a stiff wet soil. This is not 
necessarily because the heavier soil does not contain the 
rij^t food-materials, but because its particles are so 
small, so closely packed, and so retentive of moisture, 
that me root-hairs do not obtain sufficient oxygen: more¬ 
over, the very damp state of the soil does not favour the 
den^opment of the numerous root-haira necessary, as we 
have seem. Nor is this all,—though 1 cannot here enter 
at 'lemgtk into this point,—root-hairs and roots cannot 

f pow Of act unless the temperature is favourable, and \ve 
av^ phmty of evidence to show that a close wet soil may 
be too cold 4 or the roots at a time when an open drier 
soil ^exposed to similar conditions as regards sunshine, 
dec) would be of a temperature favourable to their 
griywth. Mamy a pot-plant receives an mrtra over-dose 
oF swatter because U ie eftooping from the coots being too 
cpld to act pmpedy. The opening up of stiffer soils by 
of e^e or ploogh, or by the addkion of other 
of indl, such as sand, burnt ikrte^ dec, or by means 
of of various kinds, is thus to be regarded as a 

iddioia of in m and therefore dv)'geti to the rodts. 


^ Sweetening the soil ie an expression one hears used 
by planters and others; this is often no dotfbttheir wcey of 
expressing the fact that the air thus let in does eo txmeh 
to turn the noxioos substances winch have accumulated 
Into other substances which the root-hairs of the yftant 
can take up wkh profit. The exposure of certain soils to 
sharp winter frosts in part benefits the plants subse¬ 
quently ^own in *it, because air can make itswaykrto 
the cracks produced as the particles crumble : theie are 
other advantages also due to the “weathering” of soils, 
of Course, as also to the addition of Ume, &c., but 1 am 
purposely abstaining from referring to points concerning 
the nutrition of plants as generally understood. 

Let me shortly call your attention to a few other 
practical applications of the knowledge briefly summ^ up 
above. It is well known that a good deal of expcrhsuce 
has been brought to bear on the question of what trees 
arc the best to plant in or near large towns: there arc 
very many facts to be considered. It is not sufficient to 
find a tree which will accommodate itself to the possi¬ 
bilities of the annual rainfall, or a diminished supply of 
sunlight throughout the year, and so on ; nor is the 
problem solved when a tree is found that will put up with 
traces of acid gases in the atmosphere, and, as may 
follow, the accumulation of acids in the soil, and conse¬ 
quent alterations in its chemical composition. In many 
cases trees have been found to die as they grew older 
because the pavement or asphalt over their spreading 
root-system prevented proper aeration and a proper 
simply of aerated water to their root-hairs : imagine the 
effect of a few days' hot summer sunshine on roots just 
beneath the pavement of an exposed street 1 It is true 
the cover may prevent rapid evaporation, but it also 
shelters the soil from the well-a8rated rain-drops ; more¬ 
over, such sheltered roots will at certain seasons grow up 
to the surface of the soil and in contact with the lower 
surface of the pavement. Then there is the question of 
drainage. If tne water which docs find its way in slowly 
accumulates and becomes stagnant, the results arc as dis¬ 
astrous or even more so; yet it is obviously a difficult 
matter so to arrange things that the accumulated surplus 
water of certain seasons shall pass away below, acting 
like a suction-pump and drawing in air after it, ami still 
fulfil the other requirements hmted at above, I leave 
out the question of exhaustion of the soil—the dead leaves, 
&c,, being carefully removed. Can we wonder diat there 
are so few trees to choose from that will stand such treat¬ 
ment ? The fact that there are some only accords with 
what has been already stated—that plants vaiy in their 
requirements and powers ; and no one doubts that the 
variations have been influenced by variations in the 
environment. 

We have now seen to a certain extent how variations 
of a particular kind may affect a plant. The plant 
responds to a certain extent—it is, as some people say, 
“ plastic "—but if the limits are reached and slightly 
overstepped, the variations on the part of the fidaat 
become dangerems to its existence, and the plant becomes 
diseased and may die. 

Not to dwell upon hypothetical matters, I will content 
myself with saying, in conclusion, suppose a variety of 
a given plant grows in damp places and has roots which 
form few or no root hairs, and suppose an individual of 
that plant to become transferred to a more open soil; 1 
have ^own you reasons for regarding it as probate that 
the tatter individual might produce more root-hairs and 
thus adapt itself to tlie cutered conditions. If such a case 
happenedi it is by no toeans improbable, but the contraiy, 
that Other circumstances co-operating or adverse would 
decide certain problems of importance to the existence 
of that jparticulat individual. 

Bm t&iwdin dbgect 'Of this lecture has been to show 
you h<mvery botn^kic the cditditions may be which bring 
about St condition of the roots. U is no 
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upcomtt^on event to see a tree flourish, for years and then 
dowly die off from something at the roots examina¬ 
tion shovrs that the soil still contains the necessary foods, 
the water-supply is constant and good, the tree is ex¬ 
posed to no obvious adverse influences, and yet with 
steps So slow that they are scarcely noticeable, the tn^ 
begins to die off before its time. In some cases this is 
probably because tlie root-hairs are not receiving their 
proper supply of atmospheric oxygen, and this may be 
due to veiy slight changes in the structure (not the 
ethemical composition) of the soil: a very slight diminu¬ 
tion in the activity of the root-hairs may cause a diminu¬ 
tion in the supply of water to the leaves at seasons when 
they require much, and this means lessening their 
supply fof food-materials. If the leaves are placed on 
short commons, they cannot form wood, and so the next 
season’s supply of nutritive solutions may be cut short; 
moreover, fewer root-hairs will be formed. No doubt 
differences will appear in different years or seasons ; but 
if the tendency on the whole is in the above direction, the 
life of the tree is already limited—it may drag on for 
years as an object, which can scarcely be termed a tree 
however, but its doom is sealed. 

The difficulty of placing one’s hand on an exactly 
illustrative case is due to the fact that other causes are 
usually at work after a short time. I have purposely 
avoided any reference to the changes brought about in 
the chemical nature of a soil by the addition or cutting 
off of air, &c.; and for the same reason—to keep your 
attention directed to the root-hairs as living cells exposed 
to the influence of a definite environment—I have left out 
of account some questions of food-supply. These matters 
do not invalidate anything said above, but they do pro¬ 
foundly affect the problems of the diseases of plants, and 
especially those diseases which start from the roots. 


ON THE PROPOSAL TO ESTABLISH A PER^ 
MANENT COLONIAL MUSEUM IN LONDON 

'T^HE proposal to continue the present Colonial and 
A Indian Exhibition at South Kensington having met 
with a good deal of support, it is worth while to examine 
it on its merits ; quite apart from the popular accessories 
of music, illuminations, &c., the continued existence cf 
which dep>end$ upon altogether different considerations. 

The first point for examination is whether, such a per¬ 
manent exhibition or museum would materially and use¬ 
fully supplement or form a real addition ft) the existing 
public institutions of London, for upon the determination 
of this question the decision ought largely to depend. 

On a general review of the vast collection of objects 
exhibitea in the present Exhibition, they are seen to be 
mainly included under the four following categories :— 

(1) Natural history objects, or specimens of the animal, 
vegetable, and mineral kingdoms of Nature. 

(2) The raw products derived from them, and their 
economic applications. 

(3) Art of every description, with which may be in¬ 
cluded objects bearing upon archteology and ethnology. 

(4) Manufactures of all kinds. 

(1) With reference to natural history, it can scarcely 
be a public desideratum to attempt to form a new 
museum of this kind when there exists, within a few 
hundred yards of the Exhibition, the finest collection in 
the world in the great nation^ Museum of Natural 
History. There the animals, plants, fossils, and minerals 
not only of the British colonies, but of the whole 
known world, are exhibited with a fullness and in a 
manner that there could not be a possibility of in any 
way approaching. 

(2) Then, ns regards the economic uses of the veget¬ 

able kingdom at least—such as food-products, drugs, 
timbers, nation possesses in the Museum of 

Kew Gardens a probably unrivalled piiblrc collection 
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admirably exMbited. Many years ^ ^etgy aid 
large cxpimditure of time and money y^opldfEittl to thftite 
up again such a collection aa this haa now become^ * 

(3) Objects of art both ancient and modern form a Very 
striking and important portion of the l^xhibition. It is 
probable, however, that the best part of those which aie 
not on loan have been sold or otherwise disposed and 
thus are not available for future exhibitiosti ButiWitb the 
South Kensington Museum at our doors, the initiation of 
a new art collection cannot be needed ; whilst. as fsr 
objects illustrative of ethnology and archscologic^ speci¬ 
mens, they are, it is needless to say, magnificentjly 
displayed m the galloies of the old Bntish Museum in 
Bloomsbury. 

(4) There remains only the commercial products ard 
manufactures of the colonies and India, and, so far as ! 
am aware, there exists at present no general public col¬ 
lection of such articles. Here then, it appears to me, we 
have a reasonable basis for the formation of a permanent 
museum. A public collection of trade samples is a real 
want in London. 

It appears, then, from the above observations, that no 
necessity exists for a new general museum of colonial 
and Indian productions, inasmuch as the public is already 
amply provided with other museums which illustrate 
fully nearly all the objects and articles proposed to be 
exhibited in the new one. 

There is also good reason to think that the multi¬ 
plication of museums is undesirable as well as un¬ 
necessary. Wc are not without experience of this, and 
the history of the late India Museum is quite to the point 
The vast collections brought together by the Honourable 
East India Company were quite similar in kind to 
those it is now proposed to form, and illustrated very 
thoroughly the productions of India. But the Museum 
never attracted public interest or proved of much practical 
utility ; many departments were neglected, the specimens 
badly conserved, and not available for consultation or 
study, and at last its condition having become somewhat 
of an official scandal, it was, six or seven years ago, broken 
up and dispersed. It bears strongly on the remarks above 
made that the collections had to be distributed among 
the very museums which I have there enumerated. No 
doubt additions of much value thus accrued to them ; but 
there was also an immense mass of duplicate and 
damaged material, some of which at least was destroyed. 
After this experience it seems scarcely credible that a 
proposal to form again another general Indiem Museum 
m London will be seriously entertained, whatever may be 
the case as regards the colonies. But in the latter, as in 
the former, it is almost certain that from similar cai^ses a 
few years would witness the same history and ^ similait 
termination. 

It is then, I believe, in a permanent museum of trade 
samples and of the commercial products of our colonies 
that a really useful outcome of the present Exhibition la to 
be sought. The precise scope and character of such a 
museum would of course require careful consideration ; 
but there is a great and increasing want of some central 
emporium of a public character where authentic samples, 
accurately detem>ined and labelled, can be readily in- 
?ipected and examined by those interested in commercial 
pursuits. The collection might well be arranged geo¬ 
graphically, and should be accompanied by maps, trade 
statistics, and other aids to inquiry. Under able manago* 

I ment such a museum would be capable of rendering great 
service to the commerce of the Empire, and be the meaft# 
of bringing into trade the numerous neglected products of 
the world. I may add, parenthetically; that it would also 
relieve the staffs of our chief scientific establishments of *4 
good deal of trork, intxvlving often much Sacrifice of 
which now falls ,upon them^ thou^ emt^de the'aco|ieQi 
theit duties. - r ^ , 

The situation of each a museum 
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i«a 4 ily licoesftiliile to business men, and would be pi^er 
in or dose to the City rather than in the West End 
of London* Henry Trimen 


NOTES 

The’ Intonmtional Geodetic Conference will assemble in 
Bedm on October ao. Its principal business will be to deli¬ 
berate on the best method of executing the resolutions arnve<l at 
at Rome and Washington in 1S83 and 1884 respecting the actual 
measureihent of a degree on the earth’s surface, and likewise in 
referencea scientific survey of the European continent. The 
adc^tion by all nations of Greenwich as the first meridian, in 
accordance with the decision taken at Washington, is to he 
. strictly euforoed in practice. The introduction of international 
'.normal time, tm the other hand, has had to be postponed, 
owing to insuperable practical difficulties connected with 
ordioaiy business life. In order to promote iSbe project of any 
international survey of the entire globe, it is proposed to establish 
a Central Geodetic Office in Berlin. 

The Association for the Improvement of Geometrical Teach¬ 
ing has revised its ** Syllabus of Elementary Geometrical 
Conics,” and is about to publish the same, with three figures 
lettered in accordance with the enunciation? of the Syllabus. 
The work will be interleaved to allow of teachers and students 
supplying their own proofs, and will, it is hoped, appear early 
in November. Messrs. Swan Sonncnschcin are the publishers. 

Thk Bombay Goveniment has just issued a tong resolution 
on the subject of technical education, which is one of st?ccial 
importance to India. The resolution lays down the outlines of 
the scheme which it favours under three heads—agriculture, art, 
and mechamcal industries. It projTOses that the College of 
Science at Poonah should be a central institution for the teach¬ 
ing of higher agriculture, and that local classes and schools 
should he established throughout the province under the super¬ 
vision of district officers and of the Educational Department. 
The jamsetjee jeejeebhoy School of Art in Bombay is to be 
the centre of Government efforts for the purpose of art teaching, 
and a report is called for as to the propriety of obtaining addi¬ 
tional teaching. The question whether a technological institute 
for mechanical industries should be established is discussed at 
some length, and the Government expresses the opinion that the 
time for doing so has not yet come. Meanwhile, it is suggested 
that the Committee of the Ripon Memorial Fund should form 
itself into an a sociation for promoting technical education in 
Bombay city, the Government promising to give it the utmost 
pofsible aid. The main dependence of other parts of the pro¬ 
vince must be upon the high schools for elementary science, and 
upon such institutions as may be started by means of local efforts. 
The resolution concludes by saying that the scheme is not aca¬ 
demic, but that it is meant to enhance the well-being of the 
people at laige by giving increased employment to labour and 
capital, and by cementing harmonious relations between them. 

The International Congress of Orientalists was opened at 
Vieniu on the 37th iost., under the presidency of the Arch¬ 
duke R^nier. This is the seventh Congress of this body, the 
previous ones having been held at Paris in 1873, 
London in 1874, St. Petersburg in 1S76, Florence in 187S, 
Berlin in and Leyden in 1883. The Austrian Minister 
of Public Instructbii welcomed the members, of whom there 
were about 360, in the name of the Government. 

^ piu ScBWEtNPURTH in the interests of science, ad- 
4 rWed to all Europeans, especially physicians, residiii{|[ m 
Bgypi, ^n inquiry as 16 whether, so far as they ai>e awnre, 
%k^WNoiihem origin settHug in Egypt do, or do tirit, die 
out WhWn three generations, or whether the race is capUl^ bf 


Wb are requested to announce that the seventh annual 
Cr3rptogainic and Botanical Meetirtg of the Essex Field Club 
will be held on Friday and Saturday, October 1$ sod *6, in 
Epping Forest, the head-quarters for the day being at Buckhurst 
Hill. A laige number of well-known botanists have promised 
to take part in the meeting, and the naming and arrangement of 
the si>ecimens collected will be in the hands of Dr. Cooke, Rev. 
Canon Du Port, Dr. Wharton, Mr. Worthington Smith, and 
other fungologists. Botanists and others desirous of attending 
should communicate u ith the Hon. Secretary, Buckhurst Hill, 
Essex. 

The U.S. Hydrographic Office has received the following note : 

August 31, at 9.45 p.ro., the steamer City of 'Palaika^ Capt. 
Vogel, when a mile and a half north of Martin’s industry light¬ 
ship (off the coast, south of Charleston), in eight fathoms and 
a half of water, experienced a terrible rumbling sensation, 
lasting a minute and a half. There was quite a heavy sea from 
the south-east after leaving Charleston Bar at 3.30 p.m. When 
this rumbling sensation took place the wave-motion ceased. It 
was a perfect calm during the rumbling ; after that the usual 
motion of the south-east swell took place. The wind at the time 
was south-west, light, weather cloudy, barometer 30*1, thermo¬ 
meter 80®. The sensation resembled a ship scraping a pebbly 
l)Ottoni, and the vibration of the ship was very great. ” 

H.R.H. THE Prince of Wales has decided that the Colonial 
and Indian Exhibition shall close on the evening of Wednesday, 
November 10. 

We hear that the first of the Grocers’ Medical Research 
Scholarships ” has beert awarded to Dr. Sims Woodhead, oi 
Edinburgh. The value of the award is 250/. 

“ Philips’ Planisphere, showing the Principal Stars visible 
for every Hour in the Year” (London: George Philip and 
Son), is perhaps the best means yet devised of getting a pre¬ 
liminary acquaintance with the .^spccl of the sky. Jt consists of 
a movable disk representing the celestial Sphere, and n fixed 
horizon corresponding to the latitude of London. On the edge 
of the disk are inscribed the signs of the zodiac, the months 
and days of the year ; on thi horizon, the hours of the day and 
night. By merely rotating the disk until any given day and 
hour are brought to coincide, the stars abave the visible horizon 
of London at that time come into view. A continuance of the 
movement frotfl cast to west exhibits ten apparent revolutions of 
the stars. Each successive group on the chart rises and sets in 
its proper order, while Us distance from the sun at any selected 
date can be estimated by following a line drawn from the 
celestial pole to the corresponding section of the disk. Its point 
of intersection with the ecliptic indicates the position of the sun. 
The same lines show the differences between solar and sidereal 
time throughout the year. A very little attention will enable 
the student to distinguish the circumpolar stars, to track the 
course of the Milky Way among the constellations, and to 
acquire some rough notion of the magnitudes of the principal 
stars. Quite a little stock of uranographical information, in 
short, is concentrated in this ingenious toy. 

A CARBFtTL revision of the hydrographic map of the Lake of 
Geneva has been lately made by M. Horalimann, soundings 
being taken by the steel-wire method. It is shown that between 
Lutiy, Ouchy, Evian, and L4> Tour-ronde the bottom of the lake 
h absolutely horizontal. For distances of 2 kilometres and more 
the differences of depth did not exceed o'lo to 0*15 m. (being 
thus quite within the limits of observational error. The point 
of greatest depth was met with in the line which joins the 
mouth of the Floft, below Latisanbe, and the church of Evian, 

7 km. froito theB^iss side hnd 5 from that of Savoy. was 
310 in. (iiuy feet). ‘‘Thfr bottom of ihe lake fe hert abwit 
210 feet Above the seh^ 
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Th« «Nrl!)qiiak«« still continue in North America. Fresh 
sAiocks wow Wt aft Charleston and other places in the south at five 
«^chMSk on the afternoons of the *7th and a8th inst. Shocks of 
«airthi|u*ke were also at the same hour distinctly felt in Columbia, 
Ai^sta* and Savannah. 

A SHARP shock of earthquake occurred nt Constantinople at 
lialf-past four on the morning of the 26th inst., but no damage 
was done. At about a quarter to five on tJie same morning two 
aharp hhocks in rapid succession were felt in Smyrna and the 
neighbourhood. 

An earthquake was felt at Aumalc on the 22nd Inst, at 
il a«m, j fourshocks were reported. 

The White Island volcano, in the Bay of Plenty, off the North 
Island coast, New Zealand, is in active eruption, and sending 
forth a vast column of flame and smoke, rising to a height of 
aoo feet. 

'Pke Ceylon branch of the Uoyal Asiatic Society has decided 
to print iff cjctemo n translation of Prof. Virchow’s monograph 
•on the Veddas. An abridgment will appear in the forthcoming 
number of the Society’s Pi‘occe(iings, 

From the Cambridge University Press the following new 
publications are announced :—“A History of the Theory of 
Elasticity and of the Strength of Materials, from Galilei to the 
Present Time,*'vol. i. “Galilei to Saint-Venant, 1639-1850,** 
fjy the late I. Todhunter, D.Sc., F.R.S., edited and completed 
by Karl Pearson, M.A. “ Lectures on thi Physiology of 
Fiants,” by S. II. Vines, M.A., D.Sc., Fellow of Christ’s Col* 
iege. “Travels in Northern Arabia in 1876 and 1877,” by 
Charles M. Doughty, of GonviUe and Caius College (with 
illustrations). “The Scientific Papers of the late Prof. J. 
Clerk Mas well,’* edited by W. D. Niven, M.A, 

Messrs. Crosby Lockwood and Co. announce the fol¬ 
lowing books for the forthcoming season :—“ Modern Engines 
and Boilers; Marine, Locomotive, and Stationary,” by Walter 
S. Hutton, Civil and Mechanical Engineer (with upwards of 
300 illustrations). “The Works’ Manager’s Hand-book of 
Modern Rules, Tables, and Data, for Civil and Mechanical 
Engineers, by Walter S. Hutton (third edition). “The 
Portable Engine, in Theory and Practice/’ by W. D. Wans- 
brough {with numerous illustrations). “ Expansion of Structures 
by Heat,” by John Keily, C.E., late Indian Public Works and 
Victorian RaUway Departments. “Safe Railway Working,” 
by Clement E. Stretton, C.E. “Drainage of Lands, Towns, 
and BaildingH,” a practical treatise, being an abridgment of the 
works of the late G. D. Dempsey, C.E., with extensive addi¬ 
tions by D, Kinnear Clark, M.Inst.C.E. “Trusses of Wood 
and Iron i Practical Applications of Science in determining the 
Stresses, Breaking Weights, Safe Loads, Scantlings, and details 
of Constniction,” by William Griffith^. “Shoring and iu 
Application,” a manual for students, by George H. Blagrove 
<witb numerous illustrations). 

H, K. Lewis has in preparation “An Introduction to 
Practical Bacteriology/* by Edgar M. Crookahank, M.B. 
Lond., F.K.M.S., Demonstrator of Physiology, King’s College, 
London (2nd edition).'; also, by the same author, “ Photographs 
of BaoterU: an Invedigation into the Value of Photography for 
-deimoating Preparations of Bacteria ” (illnstrated with 50 
petnaanentautotypos and numerous wood engravings). 

The following publications are announced by Messrs. W. and 
R. Chambers;—“Natural History; its Rise and Progress in 
Britain, as developed in the Life and Labours of Leading Natu¬ 
ralists,” by prof, il, Alleync Nicholson (Aberdeen). This will 
form vol. i. of a series called “Chambers’s British Science 


Biographies,” of which aeries the se^sotld Tdhnhe, by 

Lapworth (Binnlngltain), wBl cover the ffelddf 

Other new books by the same publishers are; “ Recent Travel 

and Adventure/* with Illustrations ; and Lessons in Elementary 

Dynamics,” by H. G. Madan, M.A., Science Master in Eton 

College. 

The grease of sheep’s wool, a substance hardly uUlloed 
hitherto, may now find use, according to a process lately brought 
before the French National Society of Agriculture by M. RoWt. 
He finds that, brought to its point of fusion, it very readily 
absorbs certain sulphur -com pounds ; thus it Will fix as much as 
100 times its volume of sulphuretted hydrogen ; and so treated 
it becomes saponifiable in the cold state, M. Rohart presented 
some excellent soap made from the grease. The operation 
required takes less than an hour, whereas soaps with a base of 
soda generally lake 6 to 8 hours in their production, hloreover, 
the (saponification can be obtained completely without caustic 
alkalies, and simply with alkaline carbonates j a new scientific 
fact, applicable to all fatty matters when sulphurised. Thus a 
great economy is possible. This sulphurised soap U recom¬ 
mended by M. Rob art, inter alia^ for use in vine-cuUiviition. 

In a recent thesis on the modification of plants by climate, 
Mr. Crozier, of Michigan University, considers it established 
“ that as plants move from the locality of (heir largest develop¬ 
ment towards their northern limit of growth, they become dwarfed 
in habit, arc rendered more fruitful, and all parts become more 
highly coloured. Their comparative leaf surface is often increased; 
their form modified, and their composition changed. Their 
period of growth is also shortened, and they are enabled to 
develop at a lower temperature,” 

The successful cultivation, since 1884, of the Ramie or China 
grass plant {Boehmeria nivea) on the Champ-de-l'Air at Lausanne 
(altitude 520 m.), by Prof. Schnetzler, is an intereating fact in 
botany. This shrub, a native of China and Sumatra, has been 
grown in the south of the United Stales and of France for thirty 
years. Recently it has been introduced into Algeria. There is 
of course a striking difference in the conditions of temperatore 
between Lausanne and the places in Asia where Ramie is grown- 
While the latitude of the latter is from 15" to 35’, that of 
sanne is 46’ 31*. The mean temperature at Laosasute Is 9*’5 C* 
Last winter the plants underwent long periods of great cold ; in 
one case, the thermometer being below zero far 134 hottr% 
with a minimum on the ground of - ie“*S C. 

The question of tdephony v. telegraphy has been recently 
discussed by a well-known German electrician, Dr. Wietlisbadi, 
The chief hindrance to the use of the telephone for long dtatances 
is, he points out, of a financial, not of a technical, nature, A 
lelephone-liae 2000 km. long costs oonmderabiy over a millioa 
marks. It U still possible to speak very well this distaaoe; btR 
even supposing the line were in oonatant use day and night, the 
receipts must be 5 marks (say shillings) a minute to make U pay. 
In tdephone work, however, the Ene is in asc^only a few houxi 
daily; hence a short conversation wotild cost at least 50 marks 
(2/, jof.). ^Thatis, of course, too dear for ordioaiy traffic. Th© 
telegraph works, with almost the some speed, more than ten 
times more cheaply. Thus the question as to rivalry betdreen 
telephone and tel^apb finds its settlement. The teiephon^ 
up to about 500 km. distance (say 310 miles), indU more and 
more displadh the telegraph, and find an extension which the 
telegraph would never reach. But for .greater 
telegraph must keep the upper hand. Thus telephone and 
telegraph ore really not rivals, but fitted to supplemM ^eh 
other, . > 
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We have received report for the pa^t year of the Sciiool 
of iBaiUatftti ap inititatloo which iu Couocil believe ii 

ia a bcoomlog the leading School of Scieoce ia the 

eploay of Victoria, The incrcatnftg number of the »twlent» 
who ayhil themvelvea oF the constantly extending opportunities 
for instruction offered by the School renders additional teaching 
power a nccessityi and this reqoinss, first of all, an increased 
inebaae. Xt ia to be hoped that the Council have been successful 
in its request for double the present annual subsidy from the 
GoVerhnieRt. A School of Mines is perhaps the most imme¬ 
diately useful and paying one a young community can have. A 
new and eolat^ed museum has been added to the School, and 
Hr. Oddie^ the Vice-President, has undertaken at his own ex* 
penae to erect and equip an astronomical observatory. Two 
rooms, each i 6 feet by i8, were erected when the report was 
drafted, and in one of these a T2i-inch Newtonian reflector has 
been placed in position. The second room is to be utilised for 
spectrum analysis, solar physics, testing specula, &c. A system 
of meteorological observations with the latest instruments, in 
connection with the Melbourne Observatory, has also l>een in¬ 
troduced, A recent task of ihe .School authorities, in which 
many of our readers may be presumed to be interested, is the 
collection of rocks and minerals representing the geology of 
Western Victoria in the Colonial and Indian Exhibition. 
At the close of the Exhibition it will he presented to the Museum 
of the Geological Survey of Great Britain. The reports of the 
individual professors show progress in almost every direction— 
in the number of students, of subjects taught, and of average 
attendances of each student. We observe that the benefits of 
the School are largely extended by means of a concession from 
the Government railways permitting students to travel over long 
distances at exceedingly low fares. This is one of those con¬ 
cessions which cost so little, yet are worth so much, and which 
are more common in the United States or the colonics than 
they are in England. 

In a very interesting paper contributed to the Bulletin 
of the Essex Institute of Salem, Mr. A, McFarland Davis 
writes on some of the games of the Indian tribes of North 

America. Several of these are describerl at considerable 

length, mostly from the early Jesuit records. Lacrosse is the 
first and most important of these ; it was, os it is now, purely a 
game of skill, but it was a contest of grave importance, not a 
mere pastime, and was domesticated over a wide extent of 

territory. Another very widely^spread game was platter,” 

which was played with dice, and was wholly a game of chance ; 
the third was a game of chance and skill combined, and in some 
of its forms was exceedingly complicated. It was called 
“stmwfl,” because a bundle of straws was divided, the game 
turning on the odd or even numbers in the heaps. It resembles 
the eelebmted Chinese game of fantany which forms one of the 
principal sources of revenue of one Euroi>ean colony in the East. : 
Sundry other games not so widely spread as these ore also 
described by Mr. Davis. The extraordinary importance at¬ 
tached to these games, the strange and solemn ceremonies with | 
which they were frequently initiated, give them an interest in i 
the eyes Cf anthropologists beyond that of mere curiosity. 

The additfons to the Ikiological Society’s Gardens during the 
past week mdude a Khesus Monkey {Miettens rAesus) from 
India, presented by Mrs. Faulkner; two Golden Eagles (Afmla. 
cAiyiattas) from the Isle of Mull, Argyllshire, Scotland, pre¬ 
sented by Hi| Groce the Duke of Ai^U, IC.G., F.Z.S.; a 
Slock (Ce frow fig WMotf), Briihdi, presented by Mr. Charles 
Whymper, F;aS.S. ; an Anaconda {Jiimecfes rnttrims) from 
Soath America, deposited; a Lesser White-nosed Monkr^^Cfr- 
from West Africa, purchased; a H^ufod 
OoQse AustroUe, received in enelumge.^ 

a %otted Hymo. (Agiuw emovie), ham hi the Cfordens. 


OU/i ASTRONOMICAL COLUMN 

Steliar Photometry.— Mr. Chandler, of Cambridge, 
U.S., presented on interesting and important paper to the 
Section of Mathematics and Astronomy of the American Asso¬ 
ciation at the recent meeting, the title being ** A Comparative 
Estimate of Methods and Insults in Stellar Photometry.” Ac¬ 
cording to tlie account of the paper given in Science (vol. viii*^ 
No. 187), Mr. Chandler took for his text the general statement 
that instrumental photometry had thus far proved a failure ; that 
is, it had not developed a more uniform scale titan Argelander’s, 
nor had the accuracy of individual determinaiions been in¬ 
creased, but they were, on the contrary, far more uncertain than 
the old diflerential naked-eye estimates. In support of his views 
Mr. Chandler showed that, for stars of Argeladder’s scale be¬ 
tween magnitudes 2 and 6, the photometric catalogues of Seidel, 
Peirce, Wolf, Piqkering, and Pritchard differed among them¬ 
selves as much in their measures of what Argelander called a. 
difference of one magnitude, as they did in their measure.s of 
his siicce sive magnitude«i. Their average values of the logarithm 
of the light-ratio for one of Argelander's magnitudes between 
2 and 6, ranged between '30 and *38, about *35 for the mean of 
all the above-mentioned catalogues. Between magnitudes 6 and 
9 of Argelandcr’s scale, the catalogues of Kostfn and Ceraski 
averaged about *35 foe the light-ratio, while Pickering’s late 
results with the meridian photometer gave (between magni¬ 
tudes 6 and 8*5) ’48 instead of '35 for this ratio. Coining 
to accidental errors, Mr. Chandler showed that, from n dis¬ 
cussion of the naked-eye estimates of Gould, Sawyer, and 
himself, the probable error of a single estimate was a 
little over d: *06 of a magnitude when the stars were 
at considerable distances from each other, and about ± ’05 
of a magnitude when near ; while the probaljle error of a single 
measure in the “Harvard Photometry” was ±'17 of a magni¬ 
tude, and in the “ Uranometria Oxoniensis ” about ±10 of a 
nmgnitude. The large residuals in the “ Harvai'd Photometry ” 
appear to aiise, according to Mr. Chandler, from the wrong 
Identihcation of stars in many coses, one instance l>cing cited 
where no bright star exists in or near the place given in the 
observing-list, on account of a misprint in the DufrAmnsterumi;;^ 
and yet some neighbouring star was observed on several nights 
for it. The autlwr, in conclusion, pointed out that we must 
obtain better results from photometers if we ever expect to use 
their results for the detection or measurement of variable stars, 
since several variables have been detected, and their iwrioda and 
light-curves well determined by eye-estimates, wnose whole 
range of variation is no greater than the whole range of error in 
the photometric observations upon a single star with the meridian 
photometer. 

A Nkw Observatory in La Plata. —In the BnlUtm 
Astronomiijuey tome iii. Aoflt 1886, M. Mouchez pvw an 
account of a new Obseivatory which is being built m the town 
of La Plata. The Observatory appears to have a remarkably 
good instrumental equipment, including a telescope of o*8orn. 
aperture, an “^qu.atorinl coude ” oro’43m. ai^erture, a meridian 
instrument of o‘22m. aperture, an apparatus for celestial photo¬ 
graphy of the same dimensions as that of MM. Henry at the 
Paris Observatory, a Thollon spectroscope with objective of 
o*25m. aperture, bwides a collection of geodetical instruments. 
The new Observatory is under the direction of M. Beiif, lately an 
officer in the French Navy, and his fust efforts are to be directed 
towards the carrying out of a geodetic survey of the vast terri¬ 
tory of the province, including the measurement of an extensive 
meridian arc in the plains of Chaco and Patagonia. The mea¬ 
surement of this arc will supply a want which has been long felt by 
geodesists, and wilt give new and valuable data for an Increase in 
our knowledge of the terrestrial spheroU. He trusts that M. 
Beuf will be successful in this arduous and important under¬ 
taking, and aUo that he will have sufficient energy, and be 
supplied with a suffident staff of observers, to work to advantage 
the numerous and powerful Instruments which the Observatory 
possesses. 

HELIOMETRlti O^SEEVATIONS OF THE Pleiapes.—I n the 
note on this subjod;* printod in lost week’s ” Astronomical 
Column^'^aihca 1S60” should read “since 1840/' 
the latter beuig rite dote of Bessel's determinations resulting 
ftom his obfS(pJ»frb«F srith the Kdnigsberg heliomet^ mode 
during the yehrs 
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ASTRONOMICAL PHENOMENA FOR THE 
WEEK OCTOBER 3-9 

/^OE Ihe reckoning of time the civil day» commencing at 
Oreenwich mean midnight, counting the hours on to 24, 
ia Kete employed.) 

At Grtenwich oh Oc toiler 3 

Sun rises, 6h. 6m.; souths, iih. 49m. 173. ; sets, I7h. 32m. ; 
deck on meridian, 4^ 2' S.: Sidereal Time at Sunset, 
l8h. 2!m. 

Moon (at First Quarter October 4) rises, I2h. 26m. ; souths, 
i6h. 54m.; sets, 2ih. 20m. ; deck on meridian, 18" 28' S. 


Planet 

Rises 
h. m. 

Souths 
h. fti. 

Sets 
h. m. 

Deck on meridian 

Mercury 

... 6 26 .. 

12 5 „ 

. 17 44 

... 4 52 S. 

Venus ... 

... 4 34 

10 55 . 

. 17 16 

... 3 23 N. 

Mar* 

... lo 44 .. 

14 55 .. 

. 19 6 

... 20 45 S. 

Jupiter... 

... 6 30 .. 

12 8 .. 

■ >7 46 

... 4 54 S. 

Saturn .. 

... 22 43* .. 

6 46 .* 

14 43 

... 21 24 N. 


* Indicates that the rising Is that of the preceding evening. 
Occultations of Stars by the Moon (visible at Greenwich) 





Corresponding 

Oct. Star 

Ma;^. 

Disap. 

B....*. nnuicfi from ver- 

tex to rig-ht for 




inverted image 



h. m. 

h. m. 0 0 

6 ... B.A.C. 7097 ... 6 . 

.. 22 JJ ... 

23 42 ... 142 312 

8 ... Aquaru.. 

. 54 - 

.. 22 29 near approach 39 — 

Oct. h. 




9 ... 17 

Jupiier in 

conjunction with the Sun. 


Variable Stars 


Star 

R.A. 

Decl. 



h. m. 

0 / 

h. m. 

Algol . 

. 3 O'** 

... 40 31 N. 

... Oct. 4, 21 20 m 

A Tauri . 

■ 3 54'4 

.. 12 lo N. 

... ,, 6, 4 9 w 

CGemi norum 

• 6 57 4 

.. 20 44 N. 

... ,, 4i 2 0 M 

9 Librae . 

■ «4 54'9 

.. 8 4S. 

... ,, 5, i 19 m 

U Coronae. 

■ 15 « 3'6 

.. 32 4 N- 

... ,, 5, 21 10 m 

S Scorpii . 

. 16 io'9 

.. 22 37 s. 

. 9 » ^ 

U Ophiuchi. 

. 17 10*8 

... 1 20 N. 

... 3, 2 6 



and at intervals of 20 8 

U Sagittarii .. .. 

. r8 2S*2 

... 19 12 S. 

... Oct. 5, 0 0 « 




„ 8, 0 OiV 

0 Lyrae. 

■ 18 4 S '9 

... 33 «4 N. 

. 5 . 3 0 

R Aquilee ... 

.. 19 09 

... 8 4N. 

... „ 6 , M 

4 Cephei . 

.. 22 24 9 

... 57 so N- 

... „ 9, 0 


M Unifies maximum ; m minimum. 

Meteor Showen 

The coining week is usually a somewhat less fruitful one for 
meteors than the one just past. The Arietids^ October 7, R.A. 
31®, Deck 9® N., form the principal shower; a radiant in Musca, 
R.A, 46", Deck 26® N,, and another near Polaris, R.A. 133’, 
Deck 79® N., are also active at this time. 


METEORITES, METEORS, AND SHOOTING- 
STARS^ 

■y OU arc kindly giving to me an hour to-night in which I may 

^ speak to you. I do not have enough confidence in myself 
to justify me in speaking to such an audience as this upon one of 
those broad subiects that belong equally to all Sections of the 
Association. The progress, the encouragements, and the diffi¬ 
culties in each field arc best known to the workers in the field, 
and I should do you little good by trying to sum up and recount 
them. Let me rather err, then, if at all, by going to the oppo¬ 
site extreme. 

Two years ago your distinguished President instructed and de¬ 
lighted ui all by speaking of the pending problems of astronoiny, 
what they are, and what hopes we have of solving them. To 
one subject in this one science, a subject so subordinate that he 
very properly gave it only brief notice, I ask your attention. I 
propose to state some propositions which we may believe to be 
probably true about the meteorites, the meteors, and the shooting- 
stars. 

In tryii^ to interest you in this subject, so remou | 5 od;i the 
studies of moat of you, I rely up 5 ft your sense of the unity of all 

^ Addre«« to tba American AMociadoo Ue the / dvaacament of SklaKia, at 
tmftalo. August xS, xsas, by Prof, H. A. NowlOOt of Now ffoyoa, the 
retiring Prea:d<nk of the AMoeiadon. 


science, and at the some time upon th^ «trot« hold which th^ 
weird bodies have ever had upon the imaglhatlbna of meft. In 
ancient times templin were ImUt over the moteodte images ihat 
fell down from Jupiter, and divine worship was paid th^tn; ifriid 
in these later days a meteorite stone that feU year ip Iftdla 
became the object of dally anointings and other ceremonial 
worship. Iti the feaTful imagery of the Apocalypse, th^ terroia 
are deepened by there falling **from heaven a great star burning 
as a torch," and by the stars of heaven falling ** unto die eafin 
as a fig tree casteth her unripe figs when she is shaken of a great 
wind." The great red dragon having seven heads and ten 
horns, and upon his head seven diadems," is presented in the 
form of a huge fire-balk *'His tail dmweth tlie third part of 
the stars of heaven, and did cast them to the earih." Records 
of these feared visitors, under the name of dying dragons, arc 
found all through the pages of the monkish chroniclers of the 
Middle Ages, The Chinese appointed officers to record the pas-* 
sage of meteors and comets, for they were thought to have some¬ 
what to say to the weal or woe of rulers and people. 

By gaining in these later days a sure place in rclencc, these 
bodies have lost their terrors t but so much of our knowledge 
about them is fragmentary, and there is still so much that is mys¬ 
terious, that men have loveii to speculate about their origin, their 
functions, and their relations to other bodies in the solar system. 

11 has been easy, and quite common too, to make these bodies 
the cause of all kinds of things for which other causes could 
not be found. 

They came from the moon ; they came from the earth’s vol¬ 
canoes ; they came from the sun ; they came from Jupiter and 
the other planets ; they came from some destroyed planet; they 
came from comets } they came from the nebulous mass from 
which the solar system has grown ; they came from the fixed 
stars ; they came from the depths of space. 

They sujjply the sun with his radiant energy ; they give the 
moon her accelerated motion ; they break in pieces heavenly 
bodies; they threw up the mountains on the moon; they made 
large gifts to our geological strata ; they cause the auroras ; they 
give regular and irregular changes to our weather. 

A comparative geology has been built up from the rekations 
of the earth’s rocks to the meteorites ; a large list of new animal 
forms have been named from their concretions ; and the possible 
origin of life in our planet has been credited to them. 

They are satellites of the earth ; they travel in streams, and 
in groups, and in isolated orbits about the sun; they travel in 
groups and singly through stellar spaces ; it is they that refiect 
the zodiacal light; they constitute the tails of comets ; the solar 
corona is due to them ; the long coronal rays are meteor btreams 
seen cdgewi'.-e. 

Nearly all of these ideas have been urged by men deservedly 
of the highest repute for good personal work in addinij to human 
knowledge. In presence of this host of 1 jwtulatiofts It will not, 

I hope, be a useless waste of your tiujc to inquire what we may 
reasonably believe to be probably true. And if 1 shall have no new 
hypotheses to give you, I offer as mv excuse that nearly all pos¬ 
sible ones have been already put forth This Association exists, 
it is true, for the advancement of science, but science may be 
advanced by rejecting bad hypotheses as well as by framing good 
one-*. 

1 begin with a few propositions about which there is now 
practical unanimity among men of science. Such propositions 
need only be stated. The numbers that are to be given express 
quantities that are open to revision and moderate changes 

(1) The luminovia meteor track* are in the upper part of the 
earth's atmoaphere. Few, if any, appear at a height pieator 
than one hundred inile!>, and few arc seen bebw a height of 
thirty miles from the earth’s surface, except in rare cases where 
Slones and irons fall to the ground. All these meteor tracks are 
caused by bodies which come into the air from without, 

(2) The velocities of the meteors in the air are comparable with 
that of the earth in its orbit about the sun. It is not easy to de¬ 
termine the exact values of those velocities, yet thety may be 
roughly stated aa from fifty to two hundred and fifiy times the 
velocitv of sound in the air, or of a c&nnooiball. 

(3) It Is a necessary consequence of these velocities that ihe 

meteors move about the sun and not about the earth as the con¬ 
trolling body^ ^ 

(4) There are four comets related to fbur pi^iodk 

that come on the dates April ao, August itb Nuvemw ifi* Mtd 
November ay; llie tnet^roids whkih haVe given us any ^ of 
these star-showers ponftitHte a gtohpr each fiidivklual, widch 
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in M, path which is like that of the corresponding comet. 
Th0 b^es are, however, now too far fro;n one another to influ¬ 
ent^ appreciably each other's motions. 

(5) Tne ordinaiy shooting’Stars in their appeamnce and phe- 
nomefta do not differ esicatiaUy from the mdividuaU in star- 
ahowetv. 

(d) The meteorites of different falls differ from one another 
in their chemical composition, in their mineral forms, and in 
their tenachy. Yet through all these differences they have pecu¬ 
liar oothimon properties which distinguish them entirely from all 
terrastrUl rocks. 

(7) The most delicate researches have failed to detect any trace 
of organic life in meteorites. 

These propositions have practically universal acceptance among 
sclentiflc men. Wo go on to consider otliers which have been 
received with hesitation, or in some cases have been denied. 

With a great degree of confidence, we may believe that shoot- 
ing-stan are solid bodies, As we see them they are discrete 
IxSies, sepamted evCn Jn prolific star-showers by large distances 
one from another. We see them penetrate the air many miles, 
that is, many hundred times their own diameters at the very 
least. They are sometimes seen to break in two. They are 
sometimes seen to glance in the air. There is good reason to 
believe that they glance before they become visible. 

Now these are not the phenomena which may be reasonably 
expected from a mass of gas, In the first place a spherical mass 
of matter at the earth’-i dist.anoc from the sun, under nj con¬ 
straint, and having no expansive or cohesive power of its own, 
must exceed in density air at one-sixth of a millimetre pressure 
(a density often obtained in the ordinary air-pump), or else the 
sun 1 ^ his unequal attraction for its parts will scatter it. Can 
we conceive that a small mash of gas with no external restraint 
to resist its elastic form, can maintain so great a density ? 

But suppose that such a mass does exist, and that its largest 
ahd smallest dimensions are not greatly unequal; and suppose 
further that it impinges upon the air with a planetary velocity ; 
could we possibly have as the visible result a ahooling-star ? 
When a solid meteorite comes into the air with a like velocity, 
its surface is burned or melted away. Iron masses and many 
of the stones have had burned into them those wonderful 
pittings or cupules which are well imitated, as M. iJaubree has 
shown, by the erosion of the interior of steel cannon by the 
continuous use of powder under high pressure. They are imi¬ 
tated also by the action of dynamite upon ma'^ses of steel near 
which the dynamite explodes. Such tremendous resistance that 
mass of gas would have to meet I The first effect would be to 
flatten the mass, for it is elastic ; the next to scatter it, for 
there is no cohesion. We ought to see a flash instead of a long 
burning streak of light. The mass that causes the shooting-star 
can hardly be conceived of except as a solid body. 

Again, we may reasonably believe that the bodies that cause 
the ^lOOting-stars, the large fire-balls, and the stone-producing 
meteor, all belong to one class. They differ in kind of 
material, in density, in size. But from the faintest shooting- 
star to the largest stone-meteor, we pass by such small grada¬ 
tions that no dear dividing lines enn separate them into classes. 
See wherein they are alike 

(l) Each appears as a ball of fire traversing the apparent 
heavens, just as a single solid but glowing or burning mass 
would do. 

(») Each is seen in the same part of the atmosphere, and 
moves through its upper portion. The stones come to the 
ground, it is true, but the luminous portion of their paths 
generally ends high up in the air. 

(3) Each has a velocity which implies an orbit about the sun. 

(4) The members of each class have apparent motions which 

a common relations to the horizon, to the ecliptic, and to 
e of the earth’s motion. 

(5) A cloudy train is ftometimes left along the track, both of 
the Btone-’meteor, and of the shooting-star. 

(6) They have like varieties of colours, though in small 
meteors they are ttatorally less intense and are not «o variously 
combined as in large ohes. 

In short, if tb^ Bodies that produce the various kinds of fire- 
bidU had just the difference in siiw and materia;! which we find 
In meteorites, all the differences in the appearatides would be 
ekiflalned } Whilet on the other hand, a part of the likenesses that 
tdiamcteim the mghts point to something comoson in the astro- 
ftcHidbal tektlons of the bodies that produce them* 

' This likeness of Che several grades of lamlnoas sUeiteom has 


not been admitted by all scientific men. Especially it was not 
accepte<l by your late President, Prof. J. Lawrence Smith, who 
by his studies added so much to our knowledge of the meteor¬ 
ites. The only objection, however, so far as 1 know, that has 
been urged against the relationship of the meteorites and the 
star-shower meteors, and the only abjection which 1 have been 
able to conceive of that has apparent force is the fact that no 
meteorites have been secured that are known to liave omts from 
the Biar-showers. This objection is plausible, and has been 
urged, both by mineralogists and astronomers, as a perfect reply 
to the argument for a common nature to all the meteors. 

But what is its real strength ? There have been in the last 
hoiidred years five or six star-showers of considerable intensity. 
The objection assumes that if the bodies then seen were like 
other meteors we should have reason to ex|>ect that among so 
many hundreds of millions of individual flights a large number 
of stones would have come to the ground and have been 
picked up. 

Let us see how many such stones U'c ouglit to cxMCt. A 
reasonable estimate of the total number of meteors in all of these 
five or six star-showers combined makes it ai}out equal to the 
number of ordinary meteors which come into the air in six or 
eight months. Inasmuch as we can only estimate the numbers 
seen in some of the showers, let us suppose that the total 
number for all the star-showers was equal to one year’s supply 
of onl.nary meteors. Now the average annual number of stone- 
meteors of known date from which we have secured specimens 
has during thi? hundrc<l years, been about two and a half. 

Let us assume, then, that the luminous meteors are all of like 
origin and astronomical nature ; and further assume that the 
proportion of large ones, anti of those fitted to come entirely 
through the air without destruction, is the same among the star- 
shower meteors as among the other meteors. With these two 
assumptions, a huudrei years of experience would then lead us 
to expect two, or perhap.s three, stone falls from which we secure 
specimens during all the half-dozen star-showers put together. 
To ask for more than two or three is to demand of star-shower 
meteors more than other meteors give us. The failure to get 
these two or three may have resulted from chance, or from some 
peculiarity in the nature of the rocks of Biela’s and Tempel’s 
comets. It is very slender ground upon which to rest a denial 
of the common nature of objects that are so similar in appear¬ 
ance and behaviour as the large and small meteors. 

It may be assumed, then, as reasonable that the shooting-stars 
and the stone-meteors, together with all the intermediate forms 
of fire-balls, are like phenomena. What we know about the 
one may with due caution be used to teach facts about the other. 
From the mineral and physical nature of the different meteor¬ 
ites, we may reason to the shooting-stars, and from facts esta¬ 
blished about the shooting-stars we may infer something about 
the origin and history of the meteorites. Thus it is reasonable 
to suppose that the shooting-stars are made up of such matter 
and such varieties of matter as are found in meteorites. On the 
other hand, since star-sliowers are surely related to comets, it is 
reasonable to look for some relation of the meteorites to the 
astronomical bodies and systems of which the comets form a 
part. 

This common nature of the stone-meteor and the shooting- 
stars enables us to get some idea, indefinite but yet of great 
value, about the masses of the shoo ting-stars. Few meteoric 
stones weigh more than zoo lbs. The most productive stone- 
falls have lumished only a few hundred pounds each, though the 
irons are larger. Allowing for fragments not found, and for 
portions scattered in the air, such meteors may be regarded as 
weighing a ton, or it may be several tons, on entering the air. 
The explosion of such a meteor is heard a hundred miles around, 
shaking the air and the houses over the whole region like an 
earthquake. The size and brilliancy of the flame of the ordinary 
shooting^star is so much less than that of the stong-meteor that 
it is reasonable to regard the ordinary meteoroid as weighing 
pound*, or even ounces, rather than tons. 

Determinations of iius« have been made by measuring the 
light and computing the energy needed to produce the Tight. 
These are to be regarded as lower limits of size, because a large 
part of the ene^y of the me eors is changed into heat and 
motion of the air. The smaller meteors viaible to the naked 
eye may be thooght of without serious error os being of the siae 
of gravel atnhes^ ifftbwlnjg, however, not a little latitude to the 
bf t)tUi iodeffii^te word ** gravel/' 

These ikhivtit the masses orahooting-stars have important 
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ti0P9e(jueiic«9i The m«teor», in the first pUce, are not the fnel 
of the fftm. We con meastire and compute within certain limits 
o£ error the radiant eaargy emitted by the sun* The meteoroids 
large enough to give shooting-stars viHthle to the naked eye are 
scattered very inregularly through the space which the earth 
traverses; but in the mean each in distant two or three hundred 
laUes from its near neighbours. If these meteoroids supply the 
sun’s radiant energy * a simple computation shows that the aver* 
smfe shooiin^stariought to have a mofis enormously greater than 
U obtained from the most prolific stone^fall. 

Moreover^ if these meteoroids are the source of the solar heat, 
their direct effect upon the earth’s heat by their impact upon our 
atmosphere ought also to be very great: whereas the November 
star-showers, in some of which a month's supply of meteoroids 
was received in a few hours, do not appear to have been fol¬ 
lowed by noticeable increase of heat in the air. 

Again, the meteoroids do not cause the acceleration of the 
moon’s mean motion. In various ways the meteors do shorten 
the month ns measured by the day. By falling on the earth and 
on the moon they increase the masses of both, and so make the 
moon move faster. They check the moon’s motion, and so, 
bringing it nearer to the earth, shorten the mouth. They load 
the eartli with matter which has no momentum of rotation, and 
so lengthen the day. The amount of matter that must fall upon 
the earth in order to pruducc in all these ways the oljserved ac¬ 
celeration of the moon’s motion, has been computed by Prof. 
Oppolzer. But his resull would require for each meteoroid an 
enormous mass, one far too great to be accepted as possible. 

Again, the supposed power of such small bodies,—bodies so 
scattered ns these are, even in the densest streams,—to break 
up the comets or other heavenly bodies, and also their power, 
by intercepting the sun’s rays, to affect our weather, must, in 
absence of direct proof to the contrary, be regarded as insignifi¬ 
cant, So, too, their eftect in producing geologic changes by 
adding to the earth’s strata has, without doubt, been very much 
over-estimated. During a million of years, at the present rate 
of, say, l$^ooOfQOO of meteors per day, there comes into the air 
about one shooting-star or meteor for each square foot of the 
earth's surface. 

To assume a guffident abundance of meteors in ages past to 
accompliah any gf these pumoses is, to say the least, to i-cason 
from hypothetical and not from kno’vn causes, 'fhe some may 
be said of the suggestion that the mountains of the moon are 
due to the impact of meteorites. Knoriiiouhly large meteoroids 
in ages past must be arbitrarily assume<l, and, in addition, a 
very peculiar plastic condition of the lunar substance, in order 
that the impact of a meteoroid can make in the moon depres- 
sions ten, or fifty, or a hundred miles in diameter, surrounded 
bf abrupt mountain wails two, and three, and four miles high, 
and yet the mountain walls not sink down again. 

The known visible meteors arc not large enough nor numerous 
enough to do the various kinds of work which X have named. 
May we not aasume that an enormous number of exceedingly 
small mrteoroids are fiooting in space, are falling into the i^un, 
are coming into our air, are swept up by the moon ? May we 
not assume that some of these various results, which cannot be 
due to meteoroicU large enoii;j;li for us to see as they enter the 
air, may be <hie to this finer impalpable cosmic dust? Yes, we 
may make such an assumption. There exist, no doubt, multi¬ 
tudes of these minute particles travelling in space. But science 
asks not only for a true cause, but a sufficient cause. There 
must be enough of this matter to do the work assigned to it. At 
present we have no evidence that the total e.vi9ting quantity of 
such fine material is very lai^e. It is to be hoped that through 
the collection and examination of meteoric dust we may soon 
learn something about the amount which our earth receives. 
Until that shall be learned, we can reason only in general 
terms. So much matter coming into our atmosphere as these 
several hypotheses require would, without doubt, moke its 
presence known to us in the appearance of our sunset skies and 
in a far greater deposit of meteoric dust than has ever yet been 
proven. 

A meteoroid origin has been assigned to the light of the solar 
corona^ It is not unreasonable to suppose that tl» amount of 
the meteoroid matter should increase toward the sun, and that 
the iUucnination of such matter would be mu(^ greatier nettf the 
soUr surface. But it is difficult to explain upon such an hypo* ! 
thesis the radial stroctups^ the rifts, and the shape of the caeved 
lines, that are marked features of the corona. These«eem to be 
inconsistent with any. conceivable artangement of meteoroids ih 



the vkrtnity of the sun. If the arrai^ed at 

random, there should be a uniform shading sway of es 
go from the sun. If the meteoroids are In stt nn mh' llfohg 
cometary orbits, all lines bounding the light Add. shade in the 
coronal light should evidently be projeotiona of conic secefoas of 
which the sun’s centre is the focus. There are curved Uhes m 
abundance in the coronel light, bet, as inured by observers ^d 
m the photogmphs, they seem to be entirely unuke such projec^ 
lions of come sections. Only by a violent treatment of the 
observations can the curves be made to represent each project 
tions. They look as thoi^h they were due to forces at Ihe sun’s 
surfiice rather than at his centre. If those compi^ated lines 
have any meteoroid origin (which '»eems very unlikely^ they 
suggest the phenomena of comets’ tails mther than Mleoreid 
streams or sporadic meteors. The hypotheria that the long rays 
of light which sometimes have been seen to extend several 
degrees from the sun at the time of ihe solar eclipse are meteor 
streams seen edgewise, seems possibly true, but not at all 
probable. 

The observed life of the meteor is only a second^ or at most a 
few seconds, except when a large one sends down stones to 
remain with us. What con we learn about its history and 
origin ? 

Near the beginning of this century, when small meteors were 
looked on as some fortn of electricity, the meteorites were very 
generally regardetl ns having been thrown out from the lunar 
volcanoes. But au the conviction gained place that tJic meteor¬ 
ites moved not about the earth, but about the sun, it was seen 
that the lunar volcanoes must have been very active to have sent 
out such an enormous number of stones as are needed, in order 
that we should so frequently encounter them. When it was 
funher considered that there is no proof that lunar volcoDoes ore 
now active, and that when they were active they were more 
likely lo have been open seas of lava, not well fitted to shoot 
out such masses, the idea of the lunar origin of the meteorites 
gradually lost ground. 

But the unity of meteorites with shooting-slaia, if true, in¬ 
creases a hundredfold the difficulty, and would require that the 
cbmets have the same origin with the meteorites. No one 
claims that the comets came from the moon. 

That the meteorites came from the earth’s volcanoes is still 
held by some men of science, particularly by toe dUtingolahed 
Astronomer-Royal for Ireland. The difficulties of the hypo¬ 
thesis are, however, exceedingly great. In the first pUcc^ the 
meteorites are not like terrestrial rocks. Some minerala in 
them are like minerals in the rocks. Some iious are like the 
Orecniaml terrestrial irons. But no rock ut the earth has yet 
been found that would be mistaken for a meteorite of any one of 
the two or three hundred known stone-fails. The meteorites 
resemble the deep terrestrial rocks in some particulars, it is true, 
but the two are also thorougldy vmlike. ^ 

The terrestrial volcanoes must also have been wonderfully 
active to have sent out such a multitude of meteorites as wiU 
explain the number of stone-falls whidt we know, and which wc 
have good reason to believe, have occurretL The volcanoes 
must dso have been wonderfully potent. The meteorites come 
to us with planetary velocities;. In travmi^ the thin upper air 
they are burned and broken by the resisting medium. Luztg 
before they have gone through the tenth part of the atmosphere 
the meteorites usually are arrested and fall to the ground. If 
these l>odies were sent out from the earth’s vcdcanoes, they foft 
the upper air with the same velocity with which they now return 
to it. What enei^ must have l^en given to the meteorite 
before it left the volcano, to make It traverse the whofo of out 
atmosphere and go away from the earth with a planetary 
velocity. Is U reasonable to believe that vokaaoes were ever aa 
potent, or that the meteorites would have Survived Buoh A 
journey ? 

No one claims that the meteors of the star-showeri» or their 
accompanying comet, came from the earth's volcanoes. To 
ascribe a terrestrial origin to meteorites is, then, to deny the 
relationship of the shooth^-sUr and the stone-meteor. £very 
reason for thrir likeness is aa aigument against thb totxet^rhu 
origin of the stones. To suppose that the meteors caiae from 
any pkneU ihu have atmospheres involves ucdlkf 

to, and equally serious with, those involved in the Iffieory of a 
feetrestrial 

The solar origin of meteorites has been sarfottriy htkd 
deserves a serious atuwei;* The first difoeuBy whicb tab nypO" 
thesis meets ia that tohd bodies should comm ^om the, hot 
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Ue«i 4 ii^ ibil, diey mvat have paucd without destruction through 
Att of imineitfie thicknefis. Then there is a geometric 

The vketeotiie shot out from the sun would travel^ 
under ,w Jaw of gmwiutioni neaHy in a straight Jine out and 
badt affain into the aun. If in iu cour.'^e it eaters the earth’s 
atmoejmere, its relative motion—chat which we see—should be 
in a ibtt parallel to the eclitUic, except as slightly modified by 
the earth's attraction, A large number of these meteora, that 
iSf meat if iMa all well-ohserved fire-balls, have certainly not 
travelled ta auoh Daihs, These did not come from the sun. 

It has been a lavourite hypothesis that the meteorites came 
from sobBae planet broken in pieces by an internal catastrophe. 
I'here U much which minerala^ists can say in favour of such a 
view* The studies of M. Siatuslas Meunier and others into the 
structure of aaeteorites have brought out many fads which make 
this hypothec plausible. It requires, however, that the stone- 
meteor b« not regarded as of the same nature ojs the star-shower 
meteor^ for no one now seriously claims that the comets are 
fragmenU of a broken planet, I'he hy|>othesis of the existence 
of such a planet U itself arbitrary ; and it is not easy to under¬ 
stand how any maas that has become collected by the action of 
gravity and of other known forces should, by internal forces, be 
broken in piecct), and these pieces sent asunder. The di^raptiun 
of ftuch a planet by internal forces, after it has by cooling lost 
largely its original energy, would be specially dilficult to 
explain. 

We cannot, then, look to the moon, nor to the earth, nor to 
the sun, nor to any of the large planets, nor to a broken planet, 
as the first home of the meteoroids, without seeing senous if not 
insuperable objections, liut since some of them were in time 
>ast certainly connected w ith comets, and since we can draw no 
ioe separating sbooting-^lars from stone-meteors, it is most 
natural to assume that all of tliem are of a cometary oiigin. Arc 
there any insuperable objections that have been urged against 
the hypothesis that all of the meteoroids are of like nature with 
the comets, that they are in fact fragments of comets, or it may 
be sometimes ramute comets themselves? If such objections 
exist, th^ ought evidently to come mainly from the mine¬ 
ralogists, and from what they find in the internal structure of 
the meteorites, Astronomy Las not as yet furnished any objec¬ 
tions. It aeems strange that comets break in pieces, but astro¬ 
nomers admit it, for k is an observed fact It is strange that 
groups of these small bodies should run befoi'e and follow after 
comets along tlieir paths, but astronomers admit it as fact in the 
ca«e of at least four cometss. Astronomically there would seem 
to be no more difficulty in giving such origin to the sporadic 
meteor, and to the large fire-ball, and to the stone-meteor, than 
there is in giving it to the meteor of the star-shower. If, then, 
the cometic origin of meteorites is inadmissible, the objections 
must come mainly from the nature and structure of the meteoric 
stones and irons. Can the comet in its life and history furnish 
the varied conditions and forces necessary to the maDufoctare or 
grow'ih of these peculiar structures ? 

It is not necessary, in order to answer thib question, to solve 
the thousand puzxlin^ problems that can be raised about the 
origin and tho behaviour of comets. Comets exist in oar system, 
ana have their own peculiar development, whaiever.be our 
theories about them. It will be enough for my present purpose 
to assume as probably true the usual hypoihesis that they were 
first condensed from nebulous matter; tlut that matter may 
have been cither the outer portions of the original solar nebula, 
or matter entirely independent of our system and scattered 
through space. In wther case, the comet is generally supposed, 
and probably must he su;[>posed, to have become aggregated far 
away from tne sun. This a^regation was not into one large 
body, to be afterwards broken up by disruption or by solar 
action. The varieties of location of the cometic orbits seem 
bojtolicablc upon any such hypothesis. Separate centres of 
conJenaation are to be supposed, but they arc not a priori un- 
reaeonable. This is the rule rather than the exception eveiy- 
where in Katore. 

Assume, then, such a separate original condensation of the 
cwnet in the hoM of apaioe, and that the comet had a very small 
n(as6^cOIn^are<L with the mass of the planets.' Add to this the 
cfftnet's subsequent known history, as we are seeing it in the 
heavens* Have we therein known forces and choni^fi and con- 
didons of iudi intonaity and variety as the internal atmeture of 
iia meteorites oallafot? What Uiat atmetore is, and* to some 
earienti what condkim must have cpui^ted at the time and placa 
of its first firnnation, and during Its imbsequent tmnsfo.*mUc^ 


mineimlogists rather than astronomers must tell i». For a long 
time it was accepted wiihont hesitation that these bodies re¬ 
quired great heat for their first consolulation. Their resem- 
manca to the earth's volcanic rocks was insisted on by mineralo¬ 
gists. Prof* J. Lawrence Smith, in 1855, asserted without 
reserve that *Uhey have all been subject to a more or leas pro¬ 
longed igneous action corresponding to that of lerrestrial 
volcanoes." Director Haiding^, in 1S61, said, “ With onr 
present knowledge of natural laws, these characteristically crystal* 
line formations could not possibly have come into existence except 
under the action of high temperature combined with powcrml 
pressure." The likeness of tWe stones to the deeper igneous 
rocks of the earth, as shown by the experiments of M. Oaubr^e, 
strengthened this conviction. Mr, Sorby, in 1877, said, 
appears to me that tlie conditions under which meteorites were 
formed must have been such that the temperature was high 
enough to fuse stony masses into glass ; that the particles could 
exist independently one of the other in an incandcbcent atmo¬ 
sphere subject to Violent mechanicai disturbances ,* that the force 
of gravitation was great enough to collect the-e fine particles 
together into solid masses, and that these were in such a situation 
that they could be metamorphosed, further broken up into 
fragments, and again collected together." 

Now, if meteorites oulcl come into being only in a heated 
place, then the l>ody in which they were formed ought, it would 
seem, to have l>ecn a large one. But the carnets, on the con¬ 
trary, appear to have become aggregated in small masses. The 
idea that heat was essential to the production of these min^ls 
was at first a natural one. All other known rock-form at ions are 
the result of twocesses that involve water or fire or metamorph- 
isra. All agree that the meteorites could not have l>ecn formed 
in the presence of water or free oxygen. What conclusion was 
more reasonable than that heat was present in the form of vol¬ 
canic or of metamoTphic action ? 

The more recent investigations of the meteorites and kindred 
stones, especially the discussions of the Greenland native irons 
and the rocks in which they were embedded, are leading 
niineralogists, if I am not mistaken, to modify their views. 
Great heat at the first consolidatian of the meteoric matter is 
not considered so essential. In a late japer M. Daubr^e says ; — 
“It is extremely remarkable that, in spite of their great tend¬ 
ency to a perfectly distinct crystallisation, the silicate combina¬ 
tions whicn make up the meteorites ore there only in the con¬ 
dition of very small crystals, all jumbled together as if they had 
not passed through fusion. If we may look about U'> for some¬ 
thing analogous, we should .say that, instead of calling to mind 
the long needles of ice which liquid uater forms as it freeses, 
the fine-grained texture of meteorites resembles rather that of 
hoar-frost, and that of snow, which is due, as is known, to the 
iinmedtate passage of the atmospheric vapour of water into the 
solid slate.*' So Dr. Rensch, from the examination of the 
Scandinavian meteorites, concludes that “ there i« no need to 
assume volcanic and other proeexses takii^ place upon a large 
heavenly body formerly existing, but which has since gone to 
pieces." 

The meteorites resemble the lavas and slags on the earth. 
These are formed in the absence of water, and with a limited 
supply of oxygen, and heat is present in the iwooess. Hut is 
heat necessary ? Some c^stallisations do take place in the cold ; 
some are direct changes from gaseous to solid fonns. We can¬ 
not in the laboratory reproduce all the condition;, of crystallisa¬ 
tion in the oold of space. We cannot easily determine whether 
the mere absence of oxygen will not a:count fully for the slag* 
like character of the meteorite minerals. Wherever crystal!i*a- 
tlon can take place at all, if there is present silicon and magne¬ 
sium and iron and nickel, with a limited supply of oxygen, 
there riUcates^ought to be expected in abundance, and the iron 
and nickel in their metalltc form. Except for the heat, the pro¬ 
cess should be analo^us to that of the reduction of iron in the 
Bessemer cupola, where the limited supply of oxygen combines 
with the carbon and leaves the iron u«e. The smallness 
of the comets, should not, then, be an objection to considering 
the meteoric stones and irons ae pieces of comets. I'here is no 
necessity of as&uminjg; that they were parts of a large mass, in 
order to provide an intensely heated birih-idacc. 

But although great heat was not needed at the first formation, 
there are many meta about these stoaes which imply that viuleat 
(brcee have in aom* way acted during the meteorites’ hUtory. 
The breccinled atipeacanto of many specimciu, the fact that the 
fragments in a are themedves a finer bireccia,^ the fiuo- 
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indurations, and apparent iaultings seen in microscopic 
sectioiis and by the naked eye-^these all imply the action of 
foree. M* Daubri^e supposes that the union of oxygen and 
sdioon furnishes sufficient heat for making these minerals. If 
this is possible, those transformations may have taken place in 
their first home. Dr. Kcusch argues that the repeated heating 
and cooling of the comet, as it comes down to the sun and goes 
back again into the cold, is enough to account for all the peculi- 
arities of structure of the meteontes. These two modes of action 
do not, however, exclude each other. Suppose, then, a mass 
containing silicon, magnesium, iron, nickel, a limited supply of 
oxygen, and small quantities of other elements, all in their prim- 
oixlial or nebulous state {whatever that may be), segregated 
somewhere in the cold of space. As the materials consolidate 
or crystallise, the oxygen is appropriated by the silicon and 
magnesium, and the iron and nickel are deposited in metallic 
form. Possibly the heat developed may, before it is radiated 
into space, modify and transform the substance. The final result 
is a rocky mass (or possibiy several adjacent masses), which 
sooner or later is no doubt coolerl down throughout to the tem¬ 
perature of space. This mass, in its travels, comes near to the 
sun. Powerful action is there exerted upon it. It is heated. 
How intense is that heat upon a cold rock, unprotected appar¬ 
ently by its thin atmosphere, it is not possible to say. Wc know 
that the sun’s action is strong enough to develop tnat immense 
train, the comet’s tail, that sometimes spans our heavens. It is 
broken in pieces. We have seen the portions go off from the 
sun, to come back, probably, as separate comets. Solid frag¬ 
ments are scattered from it to travel in their own independent 
orbits. What is the condition of the burnt and crackled surface 
of a cometic mass or fragment as it goes out from the sun s^ain 
into the cold ? What changes may not that surface undergo be¬ 
fore it cornea back again, to pass anew through the fiery ordeal ? 
We have here forces that we know are acting. They are in¬ 
tense, and act under varied conditions. The stones subject to 
those forces can have a history full of all the scenes and actions 
required for the growth of such strange bodies as have come 
down to us. Some of our meteors, those of the star-showers, 
have certainly had that history. What gool reason is there for 
that all of them may not have had the like birth-place and 

The pieces which come into our air in any recurring star- 
shower belong to a group whose shape is only partly known. It 
is thin, for we traverse it in a short time, ft is not a uniform 
rmg, for it is not annual, except possibly the August sprinkle. 
How the sun’s unequal attraction for the parts of a group acts as 
a dispersive force to draw it out into a stream, those most beauti¬ 
ful and most fruitful discussions of Signor Schiaparelli have 
shown. The groups that we meet are certainly in the shajic of 
thin streams. 

It has been assumed that the cometic fragments go continu¬ 
ously away froji the parent mass, so as to form, in due time, a 
ring-Uke stream of varying density, but stretched along the emire 
elliptic orbit of the comet. The epochs of the Leonid star- 
showers in November, which have been coming at intervals of 
thirty-three years since the year 902, have led us to believe that 
this departure of the fragments from Tempel’s comet (1866, I.) 
and the formation of the ring was a very slow process. The 
meteors which we met near 1866 were therefore thought to have 
left the comet many thousands of years ago. The exten.sion of 
the group was presumed to go on in the future until, perhaps 
lens of thousands of years hence, the earth was to meet the 
stream every year. Whatever may be the case with Terapel’s 
comet and its meteors, this slow development is not found to be 
true for the fragments of liiela’s comet. It is quite certain that 
the meteors qt the splendid displays of 1873 and 1885 left the 
immediate vicinity of that comet later than 1S40, although at the 
time of those showers they had become separated two hundred 
millions of miles from the computed place of the comet. The 
proG^, then, has been an exceedingly rapid one, requiring, if 
continued at the same rate, only a small part of a miUenniam for 
the completion of an entire rir^, if a ring is to be a future form 
of the group. 

It may be thought reasonable in view of this fact about Biela’s 
comet, established by the star-showers of 1873 and to re¬ 
vise owr conception of the process of di integration of TempeVn 
comet also, fhe more brilliant of the star showers from this 
comet have alwaya occurred very near the end of the thirty- 
three year period. Instead of there being a slow process 
which is ultimately to produce a ring idong the orbit of 


the comet, it certainly seems more reasonable to su^mose 
that the compact lines of meteors whitdl we ntcl in Iw, 
1867, and 1868 left the comet at a recent date. A thousand 
years ago this shower occurred in the middle of October. Hy 
the precession of the equinoxes and the e^on of the planets, 
the shower has moved to the middle of November. One half 
of this motion is due to the precession, the other half to the 
perturbing action of the planets. Did the planets act npon the 
comet before the meteoroids left it, or upon the meteoroid 
stream ? Until one has reduced the forces lo numerical values, 
he may not give to thi'H question a positive answer* But I 
strongly suspect that computations of the forces will show that 
the perturbations of Jupiter and Saturn upon that group of 
meteoroids hundreds of millions of miles in length,;—jrertuiba- 
lions strong enovigh to change the node of the orbit 15® along 
the ecliptic,—would not leave the group such a compact train 
as we found it in 1866. If this result is at all possible, it is 
because the total action is scattered over so many centuries. But 
it seems more probaVile that the fragments are parting more 
rapidly from the comet than we have assumed, and that, long 
before the complete ring is formed, the groups become so scat¬ 
tered that we do not recognise them, or else arc turned away so 
as not to cross the earth’s orbit. 

Comets, by their strange behaviour and v/ondrous trains, have 
given to timid and superstitious men more apprehensions than 
have any other heavenly bodies. They have been the occasion 
of an immense amount of vague, and wild, and valueless specu¬ 
lation by men who knew a very little science. They have 
furnishen a hundred as yet unanswered problems which have 
puzzlerl the wisest. A world without water, with a strange and 
variable envelope which takes the place of an atmosphere, a 
world that travels repeatedly out into the cold and back to the 
sun, and slowly goes to pieces in the repeated process, has con¬ 
ditions so strange to our ex|>ericnce, and so impossible to repro¬ 
duce by experiment, that our physics cannot as yet explain it. 
But wc may confidently look forward to the answer of many of 
these problems in tbe future. Of those strange bodies, the 
comets, we shall have far greater means of study than of any 
other bodies in the heavens. The comets alone give us speci¬ 
mens to handle and analyse. Comets may be studied, like the 
planets, by tbe use of the telescope, the polariscope, and the 
spectroscope. I'hc utmost refinements of physical astronomy 
may be applied to Imth. But the cometary worlds will be also 
compelled, through these meteorite fragments,—with thmr in¬ 
cluded gases and peculiar minerals,—to give up some additional 
secrets of their own life, and of the jmysics of space, to the 
blowpipe, the microscope, the test-tube, and the crucible. 


THE BRITISH ASSOCIATION 

SECTION D~Bjology 

Initiation cf a Discussion upon the Value of the Type- 
systein'^ in the Tetching of Botany^ by Prof, Bayley Balfour.— 
The speaker remarked that within the last fifteen years there had 
been a complete revolution in the method of teaching botany 
and zoolc^. The old method was practical teaching based on 
classification. In fact, in the olden times it was taught by 
means of object-lessons, which were sporadically chosen. In 
that method the real significance of plant life was completely 
overlooked, and also the'position of the plants in Nature and 
their relationship to tbe animal kingdom. The result was that 
they had naturalists bred who had a wide range of knowledge 
of plant forms, and able to recognise and name a mat number 
of plants, but of the life-history and sequence of events they 
were in the dark. The knowledge was a wide but superficial 
one. The new system was the natural outcome of the progress 
of the science, and as more knowledge of the minuter forms 
were obtained, it became necessary to select individual fonn$ to 
be made types for special study. Thus bjr degrees a s^em of 
teaching was introduced which consisted m the selection of a 
few characteristic form®, and those were thoroughly studied 1A 
their structural and physiological relationship. 7 *hus accurate 
knowledge of a few types was obtained, and the work now, in¬ 
stead of neipgin the neld, was transferred to the laboratory. 
1 hat new method was greatly used dt (he present time, a& 
promised to be more widely rntrodiwed hy the publtcation of 
new text^bobks itmhing along the lines of that teaching. The. 
old system he did nOt think product good results, hut 
thought that reaching from types/ eombi^ with a certain 
amount df oidieuching, would fee efleetive. 
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In diacunioa v^kh foUowedj Prof, Bower said that in 
thill ^km^ntary sohook it would be well to give first the classiti- 
cation of the higher plants, and then, if the students succeeded 
in that part, they might pass to the more strict labora¬ 
tory leamng.—Prof. Hartog condemned the use of the 
typa-syafem with children under sixteen, and, referring to 
the (wlege instruction, lamented that the study of botany 
should have to be regulated by the requirements of the 
medical students.—Dr. Trimen thought the type-system was 
apt to giye the students a false impression of the vegetable king¬ 
dom, They were apt to think that ihoi.e types covered the 
whole matter to be studied. It wouUl be well if the system 
could be extended. As to the <iuestion of medical students, 
they certainly did not require a complete course of technical 
botany. The teaching of Ixjtany in some of the London schools 
was a mere farce.—Prof. Marshall Ward remarked that the type- 
syslem has done good service to education, and pointed out h<»w 
neccasary it is to obtain exact knowledge from the study of 
actual o^ccts, and how valuable is the training due to their 
careful investigation. The types should be real, and not 
imaginary or badly-selected ones.—Ur. Shaw observed that it 
womd be a great mistake to drop biology out of the curriculum 
of the medical student.—Prof. Ilillhouse pointed out that the 
type-system gave the student the advantage of commencing wdth 
simplicity and working up to complexity. 7 ’he system, to be 
successful, must be carefully arranged ana the selection of types 
judicious. 

Newarkr on /*/tysiohj;;iajl Sc/e' /i nf/ AM tonal Su^s'ion 
on thi Origin of by ( 7 . f. Niwof/cs, KN S,, by Henry 

beebohm,—This was a criticism of the above paper, and was 
followed by a short discussion, iIk* general concluflion arrived 
at being to the eflfcct that the paper refened to does not contri¬ 
bute anything essentially new to the theory of Charles Darwin. 
In criticising this theory, Mr. .Scebuhni pointed out that 
its author not only demanded an impojssible number of 
coincidences, but coincidences of such a character that, once 
granted, the additional coincidence of fertility inter se but 
sterility outside the family was almost, if not quite, an unneces¬ 
sary incumbrance to it. 

On the Mcr/fht>hg)t of the Mutumaluin Coracoid^ by Prof. 
G, H. Howes.—The author seeks to show that the importance 
of a third centre of ossificaiion of the mammalian coracoid has 
escaped attention; he claims il>at it is the representative of the 
true coracoid bar of the lower vertebrata, the coracoid process 
being held to answer to the epicoracoid plate of the monotremc. 
He further upholds the view that the mammalian shoulder-girdle 
has been derived from a primarily expanded shcct-Uke form. 

Some Experimenti upon the Acquisition of on Unpleasant 
7 asie as a Means IVotectini^ Jnsects from their £nemiesy 
by E. B. Poolton.—This pai>er dealt with experiments upon the 
acquisition of an unpleasant taste a means of protecting 
insects from their enemies. The author remarked that Darwin 
thinking of the use of colour in animaN, and deciding that it 
was of use in courtship, came acrciss the bright colours of cater¬ 
pillars, which were sexless. He directed Wallace’s attention to 
the subject, and he ventured a prediction that tlie bright colours 
would be associated with an unpleasant taste or smell, so that 
lizards, &c., refused to eat them. Experiments proved that this 
was correct, but, on thinking the subject over, it seemed to the 
writer that some limitations were required. If an insect w’ns 
distasteful to a lizard, the former would either be starved or 
would have to put up with an unpleasant taste. It might pro- 
lutbly acquire a reli^ for what hitherio was disagreeable, and 
then the distasteful organisms being briUiant and conspicuous 
would be easily caught and exterminated. Mr. PouUpn there¬ 
fore determined to ex|>eriment upon them, believing that it 
would be found that protection by a disagreeable taste was not 
so complete as was supposed. He obtained lizards from Italy, 
but found that that was the case. They often refused an insect 
at and took it afterwards unless they were fed on other 
Ihio^ which they Uked better. It was found that the small 
lizards refused a larM moth, such as the privet hawk, although 
entirely harmless tm, undoubtedly palatable. The larger Utards 
dispdsira ofit at oooe^ and the former were evidently afraid of 
it, irotti ^ ske bealitm some comparison to their owik FartWr^ 
the hrUllant blaek and red moth, tl^e cinnabar, was eaten by 
tb^, iree-6i)g, and a second specimen wa^ eaten directly after- 
wS^s, It vsas clear that the frog did not dislike the 
tuistei but the moths disaigreed with the frog, and they were 
uft^Wards ftmnd ftoatixig In the aquarium. The moth of the 


buff tip, which was protected by resembling a piece of broken 
rotten wood, was evidently disliked by the ItzardK, although 
they ate It in (he end. In some cases disagreeable insects were 
eaten with a relish by those particular animals, such as the brvia 
of the common Croesus fjund on birch. The protection was 
thercfoi*e less perfect than was supposed to be the case. 

On the Germination of the Spores of ^*Phytophthora infestans f 
by Prof. Marshall Word.—One of the objects of this communi¬ 
cation was to bring before the meeting copies of some careful 
drawings of all the stages of germination. These were obtained 
by actually matching the development, escape, and germination 
of the zoospores from the ‘^conidia,” following all the phases in 
one individual. The curious effects of light and of abnormal 
conditions upon the development of the zoospores were also 
pointed out, and the author showed diagrams of other forms of 
germination obtained by interfering with the conditions. In the 
short discussion which followed Prof. Marshall Ward referred lo 
some i>oints in the development and escape of the zoospores of 
the Saprolegnia. 

On the flora of Ceylon^ especially as affected by Climate, by 
Henry Trimen, M.B., F.L.S.—Attention was first called to the 
fact that the Island of Ceylon was practically known to Europeans 
only by its south-west part, being aWut one-fifth of the whole area, 
but including the chief European centres, the planting districts 
of the hills, and the railway system. 7'he remainder of the 
countiy is thickly covered with jungle, thinly inhabited, and 
rarely visited by Europeans, save Government officials and 
sportsmen. This difference was shown lo be due lo climate, 
especially to rainfall. The distribution of the rain, so far os is 
shown by annual amount, was exhibited by a map, in which the 
great advantage to the south-west of the lofty forest-clad escarp¬ 
ment of the central mountain-mass of over 7000 feet was ex¬ 
hibited, The south west monsoon wind commencing at the end 
of May deposits an immense quantity of rain here, especially in 
the neighlxmrhood of Adam’s Peak. In the rest of the island 
tills wind becomes dry, and the country is parched and arid 
until the arrival of the north-east monsoon, which commences 
in October. This wind brings rain to the whole island, and is 
the only rain which the dry districts get ; in many places it all 
falls in a few weeks, when the country is completely under 
water, though parched with drought for the rest of the >ear. 
7 ’his is very different to the well-known south-west of Ceylon, 
where, save in February or March, a fortnight’s drought is a 
vQty rare event. In some parts over 200 inches falls In the year. 
In these respects Ceylon is an epitome or continuation of the 
Southern Indian peninsula. The peculiarities of the flora 
were then gone through in some detail, taking first the low 
country of the wet districts up to 3000 feet—in which the num¬ 
ber of introduced tropical plants was commented upon ; then 
of the lower hills, the principal home of the planting enter- 
jjrise and tea and coffee estates ; and next of the higher or true 
mountain districts above 5000 feet. In the low country the 
forest has been much destroyed by the Indolent and improvident 
native mode of cultivation called “ chena,” and but little virgin 
forest remains in this portion of Ceylon. From 3000 to 50CX) 
fcci the agent of destruction has been European planting, and 
the forest has almost wholly disappeared. Above 5000 feet, 
land is no longer sold by Government. Attention was specially 
called to the concentration of endemic species in this wet dis¬ 
trict—over 800, or nearly 30 per cent, 0/ the whole flora—and 
to the strongly Malayan, as distinguished from Peninsular 
Indian, type of these and of the whole flora. There ore no 
Alpine plants in the Ceylon hills; dense forest covers their 
summits, but a number of temperate genera are represented. 
This flora is entirely Indian in type, wuh no pynus represented 
which is not also found in the Nilghiris, but the number of en¬ 
demic species U very remarkable, only about 200 being common 
to both mountain-ranges. A few remarks were then made upon 
the naturally open grass lands, called **patanas,” in the hills, 
and their peculiar vegetation. The flora of the great dry tracts 
of Cwlon was then considered. It is completely distinct from 
that already considered, being mainly the same as that of the 
Carnatic or Coromandel coast of India, with no Malayan ad¬ 
mixture, and very few endemic species. The whole country is 
covered with forest, apparently primseval; but in reality much 
of it is secondary, ana not more than floo or tooo years old, as 
is repotted by nadve tradition, and evidenced by the vast remains 
of temples, tanks, and ancient buHdings now overgrown with 
trees. Most of the timbers of importance in trade are obtained 
in these districts, «nd, owin^ to a very faulty forest eonseirirah^^ 
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there is imw but little first-cUss timber remaining^ save in 
fetnote ptnees. The< botanical d^araoters o£ this forest^ which 
is everywhere evergreen, y/tvt given ; and the paper concluded 
with a few remarks on the coast flora, which is very uniform 
throughout the tro];>ica1 belt of the world* 

Oh ** Humholdtia iaurifolia as a Myrmecophihtts Plants by 
Prof, Bower,—It had been foiuid that there v ere considerable 
numbers of plants in tropical countries which were pre-eminently 
associated with^ants. The Italian botanist Picari propounded a 
general view with regard to the subject that the association was 
mutually advantageous to the ants and to the plants. He 
found ti^t the plants gave shelter to the ants, ana in certain 
cases supplied them with food. No one would <leny the state¬ 
ment that the relation was advantageous to the ants themselves, 
but the converse cose was not so clear. In some cases it had 
been found that the ants served to protect the plants, and drove 
ofT other insects. Picari also pointed out that in certain cases 
the plants derived nutriment from the excreta of the ants, but 
wilt the r that was the case was a view open to considerable dis¬ 
cussion. 1J e (Prof. Bower) had come to the conclusion that the 
ants derived all the benefit, and that there was no advantage to 
the plants. Not only were the ants provided with a capital 
lodging, but it might be fairly assumes! that from the glands of 
the plants the insects derived food as well. 

On iht ArtijUial Production of a Gilded Appeat'anct in 
ChryscUiscs^ by E. B. FouUon.—The author remarked that 
some years ago Mr. T. W. Wood brought before the notice of 
the Entomological Society of London some proofs tltat certain 
chrysalises imitated the colour of the sSurfaccs upon which they 
threw off their caterpillar skin. The intimation was received 
with some amount of credulity by leading entomologist};, but 
evidently without sufficient reason. For some years the writer 
had been working upon the colour of caterpillars in relation to 
the colour of their aurroundings, and he had shown that the 
colour could be modified in one generation by the alterations of 
their surroundings. It seemed certain that through some sensoiy 
surface, possibly the eye, caterpillars were affected by their 
external relations, and a corresponding effect was produced in 
colcwir. Mr. Woo<rsi experiment was but a special case of some 
general method of production. He explained the results by 
supposing that the moist surface of a fresh chrysalis was photo¬ 
graph icnlly sensitive to the colour of surrounding surfaces. 
That appeared to be merely a metaphor, and was unsupported 
by proof. It was more probable that the colour was produced 
by the effect upon the caterpillar before it turned to the chrysalis. 
Experiments were therefore made by the writer to put the fact 
itself beyond dispute. 'I'hat was done first by the use of caterpillars 
of the peacock butterfly and the common tortoiseshell butterfly. 
It was found that by allowing them to turn to chrysalises upon a 
white or a black screen very different results were produced. 
Those upon white paper were often brilliantly golden, although 
the cliry.'ialises of the tortoiseshell w'ere not quite so golden. 
Gilded specimens were sometimes found, but their appearances 
seemed to be produced ts a disease. While that was the case 
of chrysalises found in the fields, the specimens experimented 
with by the writer were perfectly healthy, and produced healthy 
butterflies. He then saw that, ^though a whitepaper produced 
a golden ap]>earance, a gilded surface would produce the 
same eflcct to a greater extent. That bore in a most important 
manner on the use of the metallic tints of many of the exposed 
chryaalises of butterflies : which were thus seen to have hannon- 
ised with some metallic surroundings. The next point was to 
ascertain the period during which the caterpillar was sensitive to 
the colour of the Kurroundin|[ surfaces, and the nature of tlie 
surface which was affected. The former end was achieved by 
carefully watchii^ the caterpillars between the time at which 
they ceased feeding anri that at which they turned to clirysaliscs. 
It was found that they were sensitive for many hours, even more 
than a day, before the change took place. The other object 
was attained by placing the larvw suspended downwards for ten 
or twelve hours before the change took place in a tube, of which 
the upper port was golden and the lower block, the two being 
separated by a perforated disk. The catcrpillaris head was 
turned round so that it could not see through the aperture, and 
the result showed that the chrysalises were the coloar of the 
chamber in which the head was placed. Hence it seemod that 
the sensory surfiice must have existed upon that area. The full 
results, however, had aol yet been obtained. 

Tlftr P/iervans System Iw Dr. R. von Lendetdeld,— 

The author gives an account of his discoveries on this siddecl 
to date. Sensitive and ganglia cells have been observed by Mm 


in a good number of spoi^* Their locality 
is constant. Iliey are mmdertnid,. and ap^r to {Mda Otar 
the movements of the"membranes and porl-^ves, and ao 
late the water curiTtit. The great diSbivnee between spotlges 
and higher coslenterates is, that in the foraacr the most iiuporrimt 
organs are mesodermal, whilst in the latter they are actb* or 
ento-dermal. He divides the type Coelenterata accordingly Mto 
Ccsl€nt0'ata Mesodermalia^ Or singes, and Qceknierata^fyitke- 
laHa or Cnidaria, as Lulltypes. 

The FuncUon cf N^tle-CeUs^ by Dr. R. von Lendenfold, 
The author mves a detailed account of the structure of the nettle^ 
cells, or cnidoblosts, and discusses some biological facu reg^- 
ing their function. He comes to the conclusion that the nettle- 
cells are exploded by direct reflex action when the cuidocU Is 
touched, but that the animal can counteract this reflex action by 
a centrifugally acting nervous irritation in a similar manner as 
reflex actions are controlled by higher nervous centres in man. 

Note on the Floral Symmetry op the Cemis Cypripedium^ l^y 
Dr. Maxwell T. Masters, F.R.S.—In this note the author 
adverts to so much of the normal structure of Orchids in general, 
and of C^prtpedium in particular, as is necessaiy for the eluctda^ 
tion of his subject, and proceeds to describe a case of regular 
peloria in Cypripedium caudaUsm^ which shows a reversion to 
the typical form of Orchids, and goes to prpve that the so-called 
geims Uropedium is only a pelorlaii form of Cypripedivun. The 
construction of the andreecium in these plants is theu alluded to, 
and illustrations given of all intermediate stages from monandry 
to hexandiy. The frequently observed tendencies to a dimerous 
condition, and to the development of the inner row of stamens, 
are alluded to, and the signmconcc of these changes pointed out. 
The morphological changes conseauent upon hybridisation, and 
the inferences to be derived from tnem, are passed under review. 
The paper conefudes with a general summary of the teratological 
changes observed in the tribe Cypripcdicie. 

Notes on Australian Coekntera^is^ by Dr, von Lendenfeld.— 
The author describes the extraordinary mode of development of 
Phylhrhtza pHHciatay a rhizostomous Medusa discovereu by him 
in Port Jackson. The Ephyra has eight, the next stege twenty- 
four, the next sixteen, and the adult again eight marginal 
bodies. If the umbrella margin is injured and newly formed, 
marginal bodies appear between all the newly-formed flaps. 
Further, the migrations of Crambessa masaUa at the brcecbng 
time are described. This and other species of that genus of 
rbwostomoufl Medusee migrate far up the rivers, like the salmon, 
to deposit their young. A remarkable change in the colour of 
C. masaica^ which has taken place in Port Jackson since the 
observations of Huxley about fifty years ago, is described. A 
new variety, which is brown, seems to have been protTuced or 
to have immigrated and superseded !he blue form, which was 
observed by flux ley and others in that locality, In Port PhliUp 
the blue variety is still found. The author has found in examin¬ 
ing the lower freshwater animals that the freshwater Hydroida 
and Sponges, as also the freshwater Khizopoda of Australia, offt 
very similar to the European, whilst the marine, species of thete 
groups differ very mucn in the two localities. He concludes 
that these freshwater forms are very old and conservative, and 
may be supposed to be the unchanged offspring of old ancestral 
forms, as such posi-essing particular systematic importance. 

Bugio; the Biologic^ Relations af an Atlantic Rock^ by 
Michael C. Grabham, M,D., F.G.S., F.R.CP,—Region 
almost unknown, but interesting as being typical of flora dtatri'> 
bution, and of variation in.isolation. Author proposed to Ulus- 
tratc present knowledge by reference to prominent fonns> 
animal and vegetable, existing at Bugio, the most unknown 
the Dezerta islets, 

Dezerta ,—Physical characters; Foundation on a narrow 
ledge ; dimensions never much greater; no evidence of anciei^t 
contact t not survivals of an anment continent, but elands in a 
Miocene sea, deriving their first colouistafirom Mioceho Eufope. 

Description of —Difficulty of access ; central volcanic 

dyke ; large proportion of tu&s ; no oectiotts of old river-beds 
or suriace obliterations $ summit showed deep clay-beds and 
surface deposits of colcareofus stutid and earth. 

Flara.-^Hom related to Madeira; arbhraiy dUtnbntioad 
absence of ^ea-ll3r waAe4 forms; Seneeia incrmsa$m^ 
ami Canarian varieties maririme ftmm 0^2 

hybrid with remarki&le jterpetUAtidn of perennial 

growth, and other.fiUnjp y severaS it:^aneei of 
Bon; CArysaniheemm a dMpet oM oikIrspe:#4 > 

remarks on cognate ^Meira^ibnnsT Deaoripi* 

Salvagic, and Madeirim examples; hf^Ocne origin of, 
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identical ^ich Umt of Porto Santo, Me- 
l 3 y XiAmin as ha^Hng acqttired specific characters in 
shoitcMd li^h, and colour of skin. Sea-MrJs breeding at 
BdfllOi Stermt^ hirmtdift Thaftassitirofna buturerii, and many 
others* Pr0e0aHa augionm dominant to the exclusion of /*. 
makr and F* obscura. Influence of birds in mi^yration of plants 
and mclhishs* Tfs/atta : Distribution and affinities 
c^fstaUinat affinities of; ff. ^rubes^ems, distribution of; H, 
funcUU^ia^ modification of; H, Lemina^ area of, and relations i 
wuJ(giUat dwarfed example of; polymorpha^ distinct races 

of; connections of S, Harella^ fT* ctinmula^ and H. ^tahkami. 
Cil^ 9 ptetHis DttuaHon^ Isolated species, now related to a Sal¬ 
vage form. 

—Showii^ the difficulties attending the determina¬ 
tion of the origin and migration of species to be equally great in 
the component racks of a group of islands as in the archipelago 
itself. Agency of man, ^iefly in extinction and destruction, 
illustrated ^ introduction of opposing or contaminating forms ; 
ravages of Eupatoria and PhylUxem vasfaYix in Madeira ; sur¬ 
viving vigour of Miocene plants. Author’s paper only meant to 
be indicative of those branches and details which might singly 
occupy the attention of the Section. 

7 'Ae Mtdtipluaiion ami VUality cer/aitt Micro-organisms^ 
Pathogenic andothtfmnse^ by Percy F. Frankland, Ph.l)., B.Sc., 
K.C.S,, F.T.C., Assoc. Roy.Sch.Mines.—-In this paper the 
author records a number of experiments which he has carried out 
on the multi plication of the micro-organisms present in natural 
waters, and also on the vitality of certain jjathogenic organisms 
when puriwsely introduced into similar media. These pheno¬ 
mena nave been studied by aid of the method of gelalinc-plate 
cultivation, originally devised by Koch. The first part of the 
paper treats of the influence of storage in sterilised vessels, upon 
the number of micro-organisms present in the unfiltered water 
of tlie Rivers Thames and Lea, in the waters of these rivers 
after sand filtration by the companies supplying the metropolis, 
aud in deep-well water obtained from the chalk. Of these three 
different kinds of wate'*, at the time of collection the unfiltered 
river-watw are the richest in micro-organisms, containing, as 
they do, sevrol thousand roic^bes, capable of being revealed 
by plate-cultivation, in i cubic centimetre of water, whilst the 
filtered river-watos have this number generally reduced by 
about 95 per cent,, and the number present in the deep-well 
water rarely exceeds ten per cubic centimetre. On storage in 
sterilised vessels at io** C., however, a great cliange in the 
relationship of these numbers soon takes place, for whilst the 
number of organisms in the erode river-water undergoes but 
little change, or even suffers diminution, that in the filtered river- 
water exhibits very rapid multiplication, and this increase is 
even still more moAed in the case of the deep-well water. The 
author suggests that the differences in the rate of multiplication 
eidiibtted ^ these three kinds of water is dependent upon the 
number of different varieties of micro-organisms which they con¬ 
tain. Thus in the unfiltered river-waters the organisms belong to a 
numbw of different kinds : the filtered river-waters exhibit fewer 
varieties ; whilst in the deep well water the number of varieties 
U still more limited, the gelatine-plates having generally the 
apf>earance of almost pure cultivations. The microbes in the 
dCM^-well water will thus be less hampered in their multiplication 
\yy hostile competitors than those in the filtered river-waters, and 
these again less than those in the crude river-waters, in which 
an equOibrium must have already been established between the 
various competitors. When the waters were exposed to a tem¬ 
perature of 35* C., the multiplication was in alt cases very much 
more rR)xd, but both at C., aa wetl as at 35* C., the multi¬ 
plication was, on 'prokmged frton^, foliowod by reduction. 
The pathogemc forms which have l>een studied by the author 
are: (1) Koch's ** Comma'* spiriHum of Asiatic cholera, (tt) 
Kinkier-Trior’s Comma" spitilhan of Europeati diolerm, and 
(3) the Btuitlm pyoeyanoast which prodaces the groenlah-blue 
oc^ring-tnatter finequently present in abecowes. The vitality 
of these organisms has oeen studied by inttoduciiig minute 
quanthies of thehr cultivations into steruised dtstilM weter, 
deep-well water, filled Tha]i>es water, and X^oadoh sewage. 
In these media they presets some very atriking <Uflhrenee«. 
*IliUs the was found to flonrisii kg aU,; even 

in dtstilled wgler it Wat present in htgeby rmittipM wmsheis 
ulbr fiffy-iihiee dgys. Koch’s the 

huadf when hulrodueed into dew-well winter wag ^o 
^ocntiiMe after the skth day, wMst In lewsfO it m» ^ 
in wBonnm^ nmlriplM nmsihiHS 


Finklei'-Prioris “ Comma " spiHUum, although showing such 
far greater vital activity than Koch’s in gelatine cultureB, pos¬ 
sesses far less vitality than tlie latter when introduced into water. 
Thus in the above-mentioned media it was in no case demon- 
straWe after the first day. 

SC/EI^TIFIC SERIALS 
American ymmal of Seiontty September.—A poat-Tcrtiary 
elevation of the Sierra Nevada, shown by. the river-beds, 
Joseph Le Conte; In farther elucidation of his already pub¬ 
lished speculalioDB regarding an upheaval of the Sierra Nevada 
towaids the close of the Tertiary epodi, the author here brings 
forward much additional evidence, also correlating this move¬ 
ment with a contemporaneous elevation in other parts of the 
western half of the continent. He endeavours to show that 
the upward movement, which seems to have affected all 
high latitude regions at that time, but which was oscillatory and 
therefore temporary on the eastern side of North America 
and in Europe, on the Pacific slope was permanent, and has 
largely determined the orographic structure of that region.— 
The strain effect of sudden cooling, as exhibited by glass and by 
steel (second paper), by C. Baros and V. Strouhal. In their first 
communication the authors compared the strains experienced by 
glass and steel on sudden cooling, by aid of the tttrnsity varia¬ 
tions observed when the bodies carrying strain were annealed, 
as a whole. Here they seek to confirm their earlier inference 
relative to the temper-strain of glass. Tliey also investigated 
the density-relations of consecutive similar shells of the Irince 
Rupert drop, and the optical character of the successive cores. 
In general it is shown that the optical effect of the temper- 
strain in glass may be regarded as the analogue of the electrical 
effect of Inc temper-strain in steel. In a further communication 
a more specific inquiry will be made into the causes of hardness 
itself, with a view to throwing some light on the mysterious 
transformations of carbon.—Devonian Lamcllibranchiata and 
species-making, by Henry S. Williams. In connection with 
the publication of Prof. James Hall’s monograph on Devonian 
1 .amellibrnnchs, completing vol. v. part I of the * * Paleeontology 
of New York,” it is pointed out that fossil specie-, and even 
genera, are unduly multiplied on totally iDadequate data. 
Species and genera cannot be regarded as established so long as 
the author himself is unable to distribute the typical si>ecimens, 
twice alike, without reference to the original labels.—Note on 
the composition of certain “Pliocene .sandstones" from Mon¬ 
tana and Idaho, by George P. Merrill. While lately dassifying 
the rocks collecteif in Montana and Idaho by Dr. A. C. Peale 
in 1871, the author’s attention was called to some fragments 
labelled as “ Pliocene ” sandstones. A glance, however, 
showed that they .strongly resembled compacted volcanic dust 
and sand, and a microacopic examination made it evident that 
the stones consisted very largely of minute flakes of pumiceous 
gUhS sufficiently compacted to be readily broken out into hard 
specimens, but extremely friable. The specimens are fully de¬ 
scribed and some speculations ofl'ered as to their probable 
origin. It is added that in Kansas and Nebraska these dusts 
are collected and sold as “ diamond polishing powder," or used 
in the preparation of the so-called “^eyserite " sconring-soap.— 
Contributions to mineralogy, by W. Earl Hidden, withcrystijlo- 
grapbic notes by A. Des Cloizeaux. Tlic pajier deals with the 
qiodumcne, black tourmaline, xenotime, and twin crystals of 
monazite from North Carolina ; a remarkable crystal of herderite 
found in 1884 near Stoneham, Maine ; a twin costal of molyb¬ 
denite from Renfrew^ Canada: and the phenacite from Floris¬ 
sant, El Paso County, Colorado.—Turquois from New Mexico, 
by F, W. CUfkc and J. S. Diller. A full analysis and micro¬ 
scopic study is given of some specimens from the turquois mines 
of Los CeriUos, New Mexico, about 22 miles south-west of 
Santa Fe, The turqnois-bearing rock appears to be eruptive, 
and probably of Tertiary age, while the small sice of the veins 
and their limited distribution show that the turquois is of local 
origin, possibly the result of alteration cf some other mineral.— 
Oti the electric^ resistance of soft carbon under pre^rture, by 
T. C. Mfodeahan. In reply tb Prof. Syivanus P. Thompson's 
objeoUons, flie author descriM some fresh experiments fully con¬ 
firming hki views regarding the diange in the reristance of carbon 
due to change of treasure* In the form of compressed lamp- 
black the electrical veshttonce of carbon varies greatly with the 
pressure to whioli it k sul^cted, and the variation is «nah% due 
to a reel chiuiijpeda the rAlstance of the carbon tessSf.—Certn- 
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p&risoa of maps of tho ultra-violet apectrum, by Ed want C 
i*ieWeriiig* Prof. Rowlatid^s recently pubUdhed photograph of 
tite «6Ur flpectnim U compared with Draper's map of the ultra- 
violet portion of the spectrum prepared m 1873, with which il 
is shown to agree very closely. The mean difference for the 
seventy-six lines compared was 0 012^ corresponding to about 
l/8oo inch upon the Draper map. It may therefore be assumed 
that the probable error of a wave-length derived from this map 
will not exceedfi/ioo unit if the correction here given be fitst 
^plied.—On two hitherto undescribed meteoric atones, \rj 
Edward S. Dana and Samuel T. Pen field. One of these 
meteorites was found, in 1869, between Salt X.ake City and Echo, 
Utah; the other, in 1846, near Cape Girardeau, South-West 
Missouri. Olivine is the most prominent constituent of the 
former, while (he latter is a light gray chondrite. 


SOCIETIES AND ACADEMIES • 

Paris 

Academy of Sciences, September 20,—M. Fizenu in the 
chair.—Kinematic analysis of human motion, by M. Marey. In 
the figure accompanying this paper are represented the successive 
attitudes of the lower right limb w hile describing a complete 
step. This action is shown to be divi<lcd into two periods, a 
rest and a rise, which are again subdivided into four unequal 
phases, of which the lost three l>elong to the period of rise. 
The simultaneous movements of ankle, knee, and hip are ex- 
.plained, and it is pointed out that, whatever Ik: the velocity of 
the pace, the form of the various trajectories here described is 
maintained in their salient features. But, the m' re rapid the 
motion, the more is the tendency of the centre of gravity to 
approach a straight line parallel with the surface of the ground. 
—Modern Kinetics and the Dynamism of the Future," by M, 
G. A, Him. This is the title or ft new work, which the author 
presents to the Academy with some remarks explaining its gene¬ 
ral purpose. After replying to the various objections raised 
against his general princii»lefi, he deals with the arguments 
which, as he maintains, render henceforth indefensiiilc the 
kinetic theory of the gases, referring to molecular movements 
most of the properties of these bodict*. Three argunents are 
advanced of such a nature that he believes future physicists will 
wonder how this kinetic theory could ever have been accented 
for a single moment, Even were it correct, it would not follow, 
that light, radiant heat, electricity, magnetic attraction and re¬ 
pulsion, 4 nd gravitation were due to movements of ponderable 
matter, far less that thought itself was nothing more than 
a molecular movement. But the reverse is not true, so 
that with the collapse of the kinetic theory of the gases 
fall the kinetic theories in general, which cMim to ex¬ 
plain all possible phenomena of the universe by invisible 
movements of matter. The doctrine here substituted for kinetic 
force, he thinks, explains quite as easily, and much more 
rationally, the universal phenomena of the physical world. He 
does not, however, hope at once to convince all minds of what 
they should have long ago been themselves convinced. Inter¬ 
pretations formulated a pnori, and apart from experience and 
observation, have unfortunately more vitality than truths gained 
to science by the patient study of Nature.^—Observations of 
Winnecke's comet made at the Observatory of Nice (Gautier 
equatorial), by MM. Perrotin and Charlois, The results of 
these observations, which extend over the four days from August 
27 to September i, are embodied in tables showing the positions 
of the stars 25339 Lalonde, 25588 Wande, 4989 Schjellerup, 
5004 Schjellernp, and the apparent positions of the comet.— 
Ob the transformation of algebraic surfaces in themselves, by M. 
Emile Picard. A proposition analogous to that of Schwarz is thus 
formulated : Algebraic surfaces capable of being transformed in 
themselves by a bi-raiional substitution, including two arbitrary 
parameters, are of the genus zero, or one.—On a class of dififer- 
eotial non-linear equations, by M. Roger LiouviUc.—Historical 
note on a series whose general term is of the form Ah (jc - Oi) 
(jf {.X - Ort), by M. G. Enestrdm,—Researches on 

the structure of the nerve-centres in the Arachnidse, by M. G. 
Saint-Remy. Having in a previous communication dealt with 
(he structure of the brain of tne scorpion, the author here extends 
his observations to the spider famify, and more particulariy to 
Tiigtnaris Mp^tra diadema, and PAe^atigium opiJio, 

In tbeae groups he shows that the brain offers the same 
plan of organisation as that of the SCorpionldie.^Ftesh 
researches on the configuration and extent of the CAmutix ; 


CoaKmeagures, by MM* Alfred Camven^Cachio and Grnntt tn 
this basin, which extends for nearly miles from Roxi^ito to 
Saint Quentin, there are in some districts three euccoadve eosl* 
deposits with a joint thickness of over 21 metres tindap^ing 
Tertiary foruiations 15$ metres thick. *Uief appear (0 havd 
lieen deposited horizontally, always in shallow water, the land 
subsiding sometimes slowly, sometimes intermittently, during 
the whole period of their formation.—Note on the amniUes of 
the Oolitic Horas in the West of France and in EngUmd, by M. L. 
Crie. In this paper the author communicate the first result- of 
his studies of the Oolitic floras of there regions. The conifers 
arc represented at Mamers (Sarthe) and at Scarborough (York¬ 
shire) by traces of Brachyphyllum, which preset a remarkable 
identity. Certain imprints nt Scarborough also show a strqng 
resemblance, in the disposition of the foTiage, and especially in 
the veinous system, to OtndmiUs war^Uuitufy Sap., which is ro 
characteristic of the Mamers flora. About the middle of the 
Oolitic period this group must have Covered certain uplieaved 
tracts in the Venetian Alps, in the neighl>ourhood of Mamers, 
and at Scarborough.—The waterspout of September 14 at 
Marseilles, l>y M. Ilarthelet, 
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ORCHIDS 

RnH^bachia: OrMds Illusimted and Described, By 
F. Sandet, assisted by Eminent Scientific Authori< 
ties. Maipmficently Illustrated in Colours. (London : 
Sotberan and Co, 1886.) 

HE first two parts of a new illustrated work on 
orchids are now before us. It is called ** Reichen- 
bathia/’ in honour of Prof. Rdchenbach, of Hamburgh 
our greatest living authority on the Orchideae. The 
author of the work, which is to be published in monthly 
parts in an “ordinary,” and an “imperial” edition 
limited to one hundred copies, is Mr. F. Sander, a well- 
known importer of, and dealer in, orchids at St. Alban's. 
While justice should be done to the author's energy and 
entetprise in undertaking so sumptuous and, so far as it 
has gone, so promising a production, it should be remem¬ 
bered that his business interests are connected with it. 

Each part of the larger edition contains four plates in 
imperial folio, with botanical and horticultural descrip¬ 
tions in English, French, and German, geographical and 
cultuzul details being also given. The botanical descrip¬ 
tions are by Prof. Reichenbach, who is responsible also 
for the dissections. Why, we may ask, are the descrip¬ 
tions of the dissections sometimes in English and some¬ 
times in Latin ? This query leads to the remark that the 
custom of giving botanical descriptions in Latin has led 
to the creation of what we venture to designate as a most 
extraordinary, barbarous, and unintelligible jargon. In 
this work, as in any other botanical book where the 
descriptions are in Latin, words are to be found in 
numbers which are in no sense Latin. Scientific 
descriptions may require the invention of words or 
terms; but the supposed convenience of their being 
understood, when in Latin, by men of science of all 
nations is hardly a sufficient justification for the whole¬ 
sale creation of such a language. We may add that we 
submitted one of the Latin descriptions in this work to 
the head master of a great school, who was unable even 
to suggest a meaning for some of the terms. 

The plates in “ Reichenbachia ” are unquestionably 
superior, taking them one with another, to those in any 
modem botanical work we are acquainted with. They 
are far in advance both in drawing, and in truth and 
delicacy of colouring, to the “ Orchid Album ” of Messrs. 
B. S. Williams and Sons, or the “ Lindcnia" of the Con¬ 
tinental Horticultural Company of Ghent. They do 
great credit to Mr. H. G. Moore, one of the best of our 
young horticultural artists, and to Mr. J. L. Macfar- 
hme, whose work as a natural history lithographer it 
Would be difficult to surpass. We are disposed to take 
excet^oa to a remark made by Prof. Reichenbach, 
Tab. L, Odcnifb/^IcssMm cri^um, that Bateman's 
of Odou^basum” is “perhaps the fineet 
book on onddds that has aver been issued.'^ In our 
judgement it will not dompare wi^ the eadier woric by the 
samn authori the spjlendad “t)rchkiacese of aftd 

OMeipslai” Of ^eeightidates in 
i^w We Tab* IV,/ 

the truest to natute^ as wett as the most 
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artistic. The least satisfactory is Tab, VL, Cedegym 
cristaiamaxima^ in which the hairs on the tip, though 
shown in the dissection, are not even suggested. We 
must here, with all respect and deference to Profi 
Reichenbach, demur to the varietal name maxima. The 
flowers of this variety may be a little larger than the 
type, but if it be named maxima^ what are we to call 
larger variety, should one turn up, as is by no means 
unlikely ? These superlatives are more in keeping with 
the aims and objects of trade than with those of scientific 
nomenclature. The nurseryman naturally revels in such 
adjectives as “ superbissima,” “ brilliantissima ” (!), “ deli- 
catissima,” “ magfnifica,” &c., but science should repudiate 
them. Tab. III. represents a recently introduced Venus's 
Slipper, from the Malayan Archipelago, called C, San~ 
derianum^ which has not been seen in flower, we believe, 
outside Mr. Sander's nursery. We hope the remarkable 
drawing docs not do more than justice to it. The plant 
is especially interesting in that it is an almost exact 
Eastern counterpart of the now well-known Cypripedium 
caudatum from South America, which was first flowered 
by the late Mrs. Lawrence, of Ealing Park, about fifty years 
ago. Tab. I. represents the most beautiful and popular, 
and what is now the commonest and cheapest of the An¬ 
dean cool orchids, Odontoglossum crispum. We cannot 
admit that there is any scientific distinction maintainable 
between 0, crispum^ 0, Bluntii^ and O. Alexandra^ such 
differences as there are being purely horticultural In 
view of the latest achievement of the busy laboratory of 
Messrs. Veitch and Sons, where during recent years 
more species of one genus, Cypripedium, have been 
created than have been gathered for us from nature by 
the whole army of collectors, botanists will have lo re¬ 
consider, it would seem, not only the species of orchids, 
but the genera. Messrs. Veitch have now in flower a 
hybrid between Sophronius gramUfltyra and Cattleya 
intermedia i At the Conference last year, and again 
at the recent Provincial Show of the Royal Horti¬ 
cultural Society at Liverpool, the attention of botanists 
and horticulturists was drawn to the confusion into which 
the nomenclature of orchids had fallen, a confusion 
rapidly becoming worse confounded. We have examples 
of this in Odonioglossum crispum with its many synonyms 
and varieties, and in Cattleya Dowianaj Tab, V., which 
was re-christened C. aurea, simply because it was found in 
a new habitat. A new name should never be accepted, any 
more than a new genus or species, unless it be stamped 
with the approval of a recognised botanical authority. At 
present the latest and rawest recruit among the rapidly 
increasing band of orchid growers thinks nothing of coin¬ 
ing a new specific or varietal name, which generally 
takes the shape of a supposed Latinisation of his own 
name. 

The cultural directions arc generally judicious. It is 
impossible to lay too much stress upon the necessity of 
giving orchids, whether Mexican or East Indian, the 
period of rest they have in nature. Mr. Sander proscribes 
houses with a north aspect for cool orchids. Some of 
the finest OdontoglosSa and cool Oncidia we ever saw were 
grown in ahottsefacingdue north. We cannot indorse the 
recomrnehdaHon of eocoa^nut fibre refuse or peat-moss 
maxmre either bn or under stages. They rapidly decay, and 
become cowed with fungi, and full of wood-lice and 
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otfeor pests. Oac of the great difficulties in growing 
oi^chids and other plants under artificial conditions is 
due to the injury caused by insects. Any one witli a 
knowledge of chemistry and of vegetable physiology 
would find, we believe, a profitable field of inquiry in this 
direction. Amateurs and the trade alike have dealt with 
this difficulty rule of thumb for generations, and con¬ 
fined themselves to smoking plants with tobacco in various 
shapes, and treating them with quack insecticides. So 
far as tobacco-smoke is effectual, its effect is probably 
due to the nicotine it contains. There can be no insuper¬ 
able difficulty in charging the air of a closed house with 
nicotine fumes sufficiently to destroy insects, and in 
thereby getting rid of the pungent and injurious smoke 
produced by burning coarse tobacco and brown paper. 
In conclusion we may express a hope that this work will 
not come to a premature end, like some of its prede¬ 
cessors, but live to fulfil the promise of the parts here 
noticed. 


A/^C AND GLOW LAMPS 
Arc and Glow Lamps, A Practical Hand-Book on 

Electric Lighting. By Julius Maicr, Ph. D. {London ; 

Whittaker and Co., and G. Bell and Sons, 1886.) 

E should have been glad if it had been possible to 
speak more favourably of Dr. Maier’s work than 
can be done after a conscientious reading of it; for Dr. 
Maier has made himself so thoroughly master of our 
language, and has taken such obvious pains to acquaint 
himself with the literature of electric lighting, that we 
cannot help wondering how so able a man has produced 
such a disappointing treatise. Much of the work appears 
to have been translated from Merling's and other German 
books on electric lighting. Perhaps it is to this com¬ 
posite origin that the defects are due which a reviewer is 
bound to point out. 

The first 83 pages are occupied by generalities such as 
the laws of production of heat in the circuit, the efficiency 
of dynamos, electric and photometric measurements. 
Then come 60 pages upon arrangements of leading wires 
and of lamps in installations for electric light, including 
the so-called ^‘secondary generators” or induction coils 
for distributing alternating currents. At p. 140 wc at last 
reach arc lamps, the principal types of which are described 
with care. Twelve pages are allotted to the now almost 
obsolete electric “ candle,and at p. 263 we enter upon 
the glow .lamps. These are described all too briefly, 
especially so far as relates to the details of manufacture ; 
but the data as to tests of efficiency and durability of the 
lamps are most satisfactorily .summarised. This chapter 
includes an «ibstract of the tests made by the Philadelj^iia 
Committee, whose method of testing the lamps and of 
deducing the ** mean spherical intensity” of the illumina¬ 
tion is perhaps more scientific than that of any of the 
numerous Exhibition committees who have reported on 
electric lamp»» The book concludes with special cljap. 
Lera m the j^ppltcation of electric light to lighthauses^ 
ships, mines, railway trains, photography, and operative 
surgery. 

There are several ctkntradictory statements in Pr. 
MaieHs book. Opp. ayo he tells ,us that after inspec¬ 
tions of Greener ^nd Suite in 184$ olecti^ic lighting ^ 


completely into oblivion till 1873, when Lodyguine took 
up the question. Yet on p. 14S we ;^nd a description 
of improvements made in 1857 by Lacassagne and Thiers, 
and on p. 362 we find that electric light has been used 
for stage purposes ever since the production of Meyer¬ 
beer’s opera of ** Le Proph^te ” in 1846. The records ctf 
the English Patent Office between 1S46 and 1873 show 
abimdant evidence to negative Dr. Maicr’s statenii^t* 
In that interval came the invention of the lamps of Serrin, 
Chapman, Way, and Browning, and the successive irp' 
provemenu of Holmes, Siemens, the Yarleys, Wheatstone, 
Wilde, and Gramme in tlie magneto- and dynamo-electric 
generators foi lighting purposes. On p. 32 it is stated 
that the drawback of the system of arranging tamps id 
series in one circuit lies in the fact that the individual 
lamps are not independent of one another; yet on p. 94 
and p. 184 it appears that there are means by which any 
lamp is made quite independent of all tlie other lamps la 
the series. 

We object entirely to Dr. Maier’s classification of arc 
lamps into “monophotal” and ^^polypbotal” ; these high- 
sounding names being respectively applied by him to 
lamps that will not work, and those that will work, when 
more than one is placed in series in the same circuit 
The distinction is entirely misleading : for the question 
whether one or many lamps Can be worked together 
depends quite as much on the dynamo as on the lamps. 
Every one knows that modern dynamos are so designed 
as to work under one of two standard conditions: they 
must either yield a constant current in the line, or else 
must maintain a constant difference of potential between 
the distributing mains. As a rule arc lamps arranged to 
work in scries in a constant-current circuit will not work 
if set in parallel across the mains of a constant-potential 
network, and 7 dce versA The true classification of lamps 
should therefore be into constant-current lamps which 
will work many in scries, and constant-potential lamp® 
which will work many in parallel. Probably the only 
lamp that will not fall in one of these two categories is 
the old regulator of Duboscq and Foucault. Most of the 
lamps classified by Dr, Maier_as monophotal, and which 
according to him can only be worked each with its own 
separate dynamo, will work perfectly well in parallel with 
one another on a constant-potential system of mains. 
One consequence of Dr. Maier’s curious classification is 
Uiat when he comes to the Gdlcher lamp, whiefi is an 
excellent lamp for lighting in parallel, he cannot put it 
under either head, and it is relegated to miscellaneous 
lamps. Of the lamps which he describes as polyphotal^ 
the very first is Lontin’s modification of the Serrio lamp l 
but curiously enough the lamp figured and described in 
the text is not Lontin’s but is the old unmodified Serrin> 
which, though stated by Dr. Maier to be moiia{^otal, is 
really exactly in the same category as Gulqher’a lamp. 
The lamp of Street and Maquaire is stated to be different 
from all other arc lamps in employing a vibratoty prin¬ 
ciple ; the author appears not to kww that the of 

Clark Bowman, Newtpn, and niso have vi:|^rating 
mecUaniam. Aippngst other erroneous points it U 
on p. 331 that Edison was the first to point out 
advantage of Wgh etectromotw^ iaw ip 
on pl 324 that ^ 

results” than tnh filprehgalt orjRwsler ; op ^ 
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that carbon is diapoAited “ elcctrolylicaily jrt the flashing 
procass of heating in a hydrocatiran vapour; on p. 31 
tb^ it requires several dynamos instead of one to 
yield an electromotive force of 2500 volts ; on p. 27 that 
Obm*s law is true for the whole circuit only, and not for 
its parts; on p. that a shunt coil was first used in an 
arc lamp by Von Hefner Alteneck ; on p. 14 that '*the 
vdocity of a body falling through a vacuum” is ^*9-81 
metres in one second.” The definition of the ohm as 
originally fixed in 1862 by the Committee of the British 
Association was certainly not “ equal to the resistance of 
a column of mercury of 104 centimetres in length and 
I square millimetre section,” as stated on p. 13. There 
is a grossly misleading extract from Merling’s work given 
in pp. IS to zS on the distribution of heat in an electric 
circuit. The old battery rule of arranging internal resist¬ 
ance equal to the external to get maximum current is 
trotted out, without a word of warning that this is an 
arrangement always to be avoided on account of its bad 
economy; and as if this were not bad enough, an alge¬ 
braic corollary is added showing that this arrangement 
of maximum current is such as to make the maximum 
rate of output of heat in an external conductor of given 
resistance one-quarter of the output that there would be 
in the circuit if the battery were short-circuited. The 
student will at once draw the erroneous conclusion that 
at least three-quarters of the heal must necessarily always 
be wasted. But to make matters still worse, on p. 24, 
where the grouping of the battery is still under discussion, 
it is stated that in no case can we obtain more heat,” in 
the conductor of given resistance, than the quarter pre¬ 
viously mentioned. This is entirely untrue } for if the cells 
be grouped all in parallel so as to reduce the internal resist¬ 
ance to a minimum, then a very high percentage of the 
heat of the current—practically all of it -win be obtained 
in the conductor of high resistance, and the zincs of the 
battery will consume more slowly. There are several 
other matters to which exception must be taken; a crude 
assertion that a Gramme dynamo is better than a 
Siemens, which may have been true in 1878 ; crude state¬ 
ments true perhaps of a particular dynamo or a particular 
lamp, but not tnie of dynamos or lamps in general; crude 
advice to makers to arrange their lamps so as to keep the 
resistance of the arc constant ; crude arguments in favour 
of using shunt-wound electro-magnets in arc lamps, all 
reasons being given except the right one. Three times 
Dr. Werner Siemenses name is en-oneously given as 
Wilbelna Siemens. Lastly, electric engineers will be 
eurprieed to find amongst the practical hints nothing about 
the striking ** of the arc, or about the “ hunting ” action 
of lampt and its avoidance. It is to be hoped that these 
matters will be remedied when the author comes to re¬ 
write hk book for a second edition, 

S, K T. 


I>/SaRDEJ^S OF DIGESr/OAr 

0» cf DigesEm. By T. Lauder Brunton, 

(London^: MaCmiJlan and Co., 1 ^,) 


yritlob the autihdr Wstoiitributed during the ket thir 
to vwious ^ atijd ^ooietiea, an4 atjpre- 


faced by the Lettsomian Lectures, ** On Disorders of Diges¬ 
tion,'^ in which the author has collected together into one 
homogeneous whole many of the observations and illus¬ 
trations which he had introduced into his earlier papers. 
These lectures give a most admirable r/sum^ of the latest 
advances in our knowledge of the complicated processes 
of digestion and of mal-digestion, and the succeeding 
papers form a most interesting study of the gradual 
development of the authors views. 

The main idea which runs throughout the whole work, 
and which the author more than any one else in this 
country has developed, is that, in mal-digeslion, products 
are formed which in their passage through the liver dis¬ 
order its functions, and on reaching the general circula¬ 
tion act more or less as poisons, producing languor, list- 
lessuess, heaviness of the limbs, great depression of 
spirits, and headache. 

Bricger especially has worked out both chemically and 
physiologically the products of digestion and decomposi¬ 
tion of food-stuffs. He has been able more or less suc¬ 
cessfully to separate several alkaloids which have most 
powerful effects when administered to animals. Several 
resemble very closely in their effects muscarin, the active 
principle which Prof. Schmiedenberg has separated from 
several species of mushrooms. This when administered 
to animals causes vomiting, purging, dyspmxa, and pros¬ 
tration, and it has been found that airopia is an efficient 
antidote. Many of these alkaloids are detained by the 
liver, and excreted with the bile into the intestine, again 
to be later on re-absorbed by the portal circulation, and 
may thus circulate in the portal system without ever enter¬ 
ing the general circulation. I,ead, copper, and other 
minerals, when administered by the mouth, often circulate 
in this manner, and the same process is offered as an 
explanation of the trivial effects of curara when swallowed, 
while its subcutaneous injection is lethal. 

The autlior’s views are corroborated by recent researches 
which alh>tamost important part in all digestive processes 
to bacteria and other micro-organisms. Cultivations carried 
on at Leipzig have shown that twenty-five micro-organiams 
are commonly found in the mouth, and that these under 
certain conditions may occasionally develop in various 
parts of the alimentary canal. Some develop large volumes 
of gas, and others lactic, caproic, caprylic, butyric acids, or 
other complex bodies during their growth. It is extremely 
probable, therefore, that the excessive multiplication of 
these micro-organisms generates the products of mal¬ 
digestion. A healthy condition of the alimentary canal 
and its secretions is inimical to- their growth. A slight 
degree of acidity—-less even than that normally present 
in gastric juice — is quite ‘ sufficient to check their 
growth. 

These experimehts open up quite a new field for the 
treatment of dyspepsia: the actions of old well-established 
remedies receive a new explanation, and new drugs will 
be pressed into the service. 

Bitters are said to be beneficial because they check the 
secretion of mucus, which is a suitable nidus for some 
bacteria; mineral acids, mercury and salicylic acid are 
more strong/ recommended than ever because of their 
antiseptic properties; charcoal, bismuth, and alkalies 
base their ciyriii for support on their stimulatioa of the 
gastric secretion. 
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The title of the book is used in a very wide sense, and 
nt the end is a series of articles on renal secretion, its 
disorders and treatment Nowhere does the author 
better show his powers of dealing with complicated 
problems—^marshalling together his facts, and then tn 
the most lucid and pleasant manner, often assisted by 
apt illustration, setting forth his view of the question. 
Great stress is laid upon the distinct blood-supplies of 
the glomeruli, and of the convoluted and straight tubes, 
and upon the distinct regulating mechanisms, while an 
attempt is made to classify diuretics accordingly. 


^.LC/ZEMV 

Die Akhemie in alterer und neuerer Zeit. By Hermann 
Kopp. Pp. 685. (Heidelberg : Carl Winter, 1886.) 

T his work is in two parts; the first part treats of 
alchemy up to the year 1775, and the second part 
subsequent to this date. 

It is not written purely for the chemist, and indeed the 
student who looks here for the minor details of alchemy 
will be disappointed. These have already received ample 
treatment at the hand 4 of Prof. Kopp in his " Beitrage 
zur Geschichte der Chemic,” and the object of the present 
work is rather to lay stress upon the philosophy of the 
alchemists, to give some account of the organisations 
from which they received support, and to point out that 
such organisations had wider aims and a more dis¬ 
tinguished following than is perhaps generally known. 
It will be read with as much pleasure by the student of 
literature and history as by the chemist. The diflficulty 
of dividing a work of this nature into chapters is no doubt 
great, but we cannot help thinking that such a division 
would have been conducive to clearness ; there is, how¬ 
ever, a table of contents, a full and well-arranged index, 
and change of subject is indicated in the text by a break 
in the paragraphing. We have presented to us alchemy 
as a search after scientific truth under the guidance of 
principles which if ill-founded were yet sufficiently real to 
attract philosophers as well as representatives of wealth 
and power; as a science which survived persecution and 
failure, and whose allurements .outlived the discredit 
brought upon it by dupes and swindlers. The relation 
between alchemy and medicine is traced in an interesting 
and careful manner. Although it has been by no means 
the author’s intention to act as biographer, yet we have, 
if we may so speak, medallions of many of the more dis¬ 
tinguished alchemists, in which the features calculated to 
indicate the growth and progress of principles are brought 
out with great clearness. Of such a type is the sketch of 
Leonhard Thurneysser, whose chequered career is indeed 
a romance of real life. In the second volume we have an 
interesting account of the ** Rosenkreuzerbund," a secret 
society founded by Christian Rosenkreuz at the beginning 
of the fifteenth century. In this and kindred societies 
the “ brothers” were encouraged to travel, gaining expe¬ 
rience and knowledge which at their periodical meetings 
were retailed for the common interest and instruction of 
the members. Considerable latitude was allowed to the 
individual, and the following lines, by one who was him¬ 
self connected with such a society, ^ow that theie;wiif 
not always a servile respect for tradition \ 


I ' '" M i m ., .. I , li 

Daa Waisa vf^ pbvl Atemmsr, 

Gesund und frbhlichi ehne Geld ' ' 

Lebt einst eiit WeW in det Welt 

Bin Fremder ksm m Ibin und spradi 1 ** Auf melnen Rehen 
Hbrt ich von deiner Redlichkeit; 

Du bist em Fhfinix unsrer 2 eit. 

Nichts fehlt dir vh dcr Stein der WeUen. 

Ich bin der Trismegist, vor dem sich die Natur 
Stets ohne Schleier eeigt; ich habe den Merkur, 

Dadurch wlf schlechtes Biel in feines Gold verkehren—^ 

Und diese Kunat wiU Ich dir lehren.” 

** O dreimal grosatet Trlamegiat 1 — 

Veraetzt der Philosoph—du xnagat nur weiter reisen 1 
Der ist ein Welser ni^t, dem Gold ao schilizbar ist 
VergnUgt sein ohne Gold, daa ist der Stein der Weisen/' 

The constitution of these societies is explained, and we 
are initiated into the mysteries of the various grades of 
rank: the juniors, the theorists, the practitioners, the 
philosophers, the minors, the majors, the adepts, the 
magister, and finally that rarest honour, the magus. 

A considerable space is occupied with the history of 
one who was ever active in the welfare of such organisa¬ 
tions—Georg Forster—bom near Danzig in 1754. He 
was a remarkable man in every respect, unstable to a 
degree, holding peculiar opinions on religious topics, un¬ 
skilled in all which contributes to success in the general 
occupations of life, and yet wielding powerful influence in 
the circle within which he moved* His earlier travels led 
him to England, where he was at the age of thirteen 
engaged in teaching French and German in a school at 
Warrington ; then he passed into the East India Com¬ 
pany’s service ; whilst at the age of eighteen we find him 
as a companion of Cook in his second voyage round the 
world ; later he returned to the Continent, and became 
Professor of Natural History at Halle. Some thirty 
pages are devoted to a charming sketch of Georg Forster’s 
character, and we do not know any other passage which 
affords such enjoyable reading. 

S. Th. Sbmmering was Forster’s bosom friend and 
companion, a man not unlike him, and who shared all his 
trials and difficulties. In the concluding pages of the 
book it is shown how with the dawn of dynamical and 
quantitative ideas in chemistry at the close of last century, 
alchemy underwent modification, *and, ultimately, rapid 
decline. One is tempted to wish that the author had 
given a concluding chapter on the rise and development 
of the principles of chemistry as shown by an examina¬ 
tion of the doctrines of the alchemists. 

Notes and references have been freely used throughtmt 
the work, and where remarks of such a length are required 
as to interfere with the continuity of the text, these ai* 
arranged in an appendix. These addenda occupy ov0r 
200 pages, and constitute in fact a most valuable ..ctmtri- 
bution to the history of alchemy. The style and general 
character of the work will appear from the remarks that 
have been already made, and if there are occasUmatlly 
passages that are somewhat abstruse, yet on the w^e 
we have a clearness and picturesque deHneation excelling 
in our opinion, anything that has hitherto appeared on 
the subject, and we congra^atc the veteran aiith^ On 
his success in a new phase ojf literary effort ,Our Ei^^b 
readers will be glad to know tha^ the book is prinlt^ in 
Roman type^ andean hadbempdInboatda* 
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OUR BOOK SHELF 

La Tem dis M£rveilies, Par Juka Ledercq. (Paris; 

Libraide Hachette et Cie., iSSa) 

IK this volume M. Jules Leckrcq describes a visit made 
by him a few years ago to the Yellowstone National Park, 
duHt^ which he saw. all the sights of this ferre des 
msrviilies^ The wrjter is already well known in his own 
country as an accomplished writer of popular books of 
travd> and accordingly he makes thermost of the Yellow¬ 
stone region and its wonders. His sketches of these are 
preceded by a very interesting chapter on the early ex¬ 
plorations of the territory, from the visits of the first 
adventurous tracers. There are two maps--one a 
detailed map of me “ Park/’ the other a general m^ of 
part of the United States to show the position of the 
Yellowstone region. There is also a considerable number 
of illustrations. The volume is published in Hachette's 

Collection des Voyages illustres,” and is a clever, well- 
written popular account of a district full of natural 
wonders. 


LETTERS TO THE EDITOR 

[Tht Editor does not hold himself responsible for opinions ex^ 
pressed bp his correspondents. Neither can he undertake to 
return f or to correspond ivith the writers of rgected manu¬ 
scripts. No notice is taken of anonymous communications. 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of comsnunicaiioHs containing interesting and novel facts.^ 

The Cereak of Prehistoric Times 

My friend Mr, Carruthcrs in the interesting address delivered 
recently to Section D of the British Association, makes a remark 
which I confess stirprUcs me. He says (Nature, September 9, 
p. 4S3) *—“ It is remarkable that in our own country, with all 
the appliances of scientific cultivation and scientific farming, we 
have not been able to appreciably surpass the grains which were 
harvested by our rude ancestors of aooo years ago.” He men¬ 
tions in support of this conclusion that ** the wheat from lake- 
dwellings in Switzerland for which I am indebted to Mr. J. T. 
Tee, F.G.S., arc fair samples/^ 

This is certainly a striking fact. The persistence of specific 
and even of varietal types in a country like Egypt is 
what we might expect, because the very preservation of the 
material evidence is a proof that the physical conditions have 
persisted likewise. But that cultivated plants have remained 
unaltered since the Stone Ace seems a conclusion difficult to 
accept in the face of every-Jay experience as to what can be 
done in modifying them. The data collected by Prof. A. De 
Candolle (<*t?Ongine des Plantes cultivtSes,” pp. 384, 285) 
leads me, 1 think, to the conclusion that Mr. Lee's specimen i 
must be exceptional. Prof. De Candolle mentions three varieties | 
of wheat as cultivated in the Stone Age ; of these he says:— j 
"Aucune n'est identique avec les bles cultlv^s de nos jours. ' 
On leiur a jSttbstitud des formes plus avant^euses." Two of these | 
have been obtained from lacustrine dwellings. He remarks that | 
the most ancient lacustrine people of Western Switzerland culti- | 
voted a wheat with small gmlns, which Heer has carefully 
deicribed and figured under the name of Triiicum vulgu*-c 
aniHfuorum. These people he regards as contemporaries of the 
Tro^ war, if not older. The culture of this kind of wheat 
persisted in Switzerland till the Roman conquest. Unger found 
the same form in a brick of the pyramid of Dahschfir in Egypt 
of the date B.c. 3359. Theotner variety (r«ViVw#» 
cm^silum muHcum^ Heer) was less common in Switzerland in 
fimt age of stone, but » the one most frequently found in 
the less ancient lake-dwellings of Western Switzerland and 1 
Italy. W. T. ThisiltoK DritR 

I* 

Seketion and the O^gin of tlf»e6iea 
written for the FmniMy R€vim a M reply j 
to Me. Waiit^ artlde in tbed joiorodl, I wiU sot httfb 
ptijie 1 have there to say. seeing that he has 

hr these the suhstahee of hjii ct!it&okm« 1 


wilt here also repeat the substance of my reply. On the 
present occasion, therefore, it is enough to remark that 1 have 
never ma^ the extraordinary statement that, during hU whole 
life, Mr. Darwin was mistaken in z^posing his theory to be a 
theory of the origin of species.*' On the contrary, as I shall 
hereafter show, so fiir as this matter u concerned, both my 
opinions and my statement of them are in full agreement with 
those presented in Mr. Dam'ln's works. 

Without wishing to discuss with Mr. Francis Darwin the 
meaning of the sentence which he quoted from the Origin of 
Specie*;,'' I feel it is only due to my own understanding to give 
the following explanation. If any one will turn to the sentence 
in question (p. 347, 6th ed,), be will find that it constitutes an 
integral part of an argument showing that sterility between 
species cannot have been brought about by natural selection. 
The argument is that, even supposing stenliiy with parent forms 
to be an advantage^ it is an advantage which could not be 
seized upon by natural selection, and hence that some other 
explanation of such sterility must be found. Now, so 
far as I can see, there is here not only no shadow of 
the theory of physiological selection, but the whole argu¬ 
ment is proceeding on totally different lines. For the very 
essence of this theory is that the sterility in question need 
not be supposed to be an ad%antage^ and therefore that any 
variation in the way of such sterility does mi require to be 
selected through the struggle for existence, being of its own 
nature a variation which survives. In no part of Mr. Darwin's 
writings can I find even the most distant allusion to the possi¬ 
bility of this particular variation being thus a variation ssU 
generis —itself a cause of specific differentiation, and, as such, 
independent of natural selection. Least of all can I find evi¬ 
dence of any such allusion in the pasage referred to, seeing that 
the argument here consists in expressly regarding the variation 
of sterility as resembling variations in general, and therefore m 
not regarding it as possibly presenting the highly peculiar quality 
of being survivable per se. And, considering how fully Mr. 
Darwin has given his reasons for rejecting many ideas much less 
feasible, I confess it appears to me a most extraordinary and 
unaccountable thing that he should nowhere have so much p men¬ 
tioned this alternative, had it ever been familiar to his mind. I 
may add that, if any reasonable ground can be shown for sup¬ 
posing this to have been tbe cose, it would cause me to abandon 
the whole research. 

Mr. T- 11 . A. jenner's remark cannot apply to the particular 
kind of variation with which alone my theory is concerned, be¬ 
cause, if so, it would amount to saying that the more sterile the 
variety is with its parent form the more will this sterility be 
increased by intercrossing with that form, which is absurd. But 
with regard to many other kinds of beneficial variation the 
remark of course is true. 

I am greatly obliged to Mr. Evershed for directing my atten¬ 
tion to Mr. Catchpool’s letter in Nature (vol. xxxi. p. 4). 
Having obtained a copy of the issue referred to, I find, os he 
says, that ‘*the theory of physiological selection is very clearly 
put forward.*' Moreover, the difficulties against the theory of 
natural selection on account of inutility and sterility are very 
clearly stated. I may take this opportunity of requesting any 
of your readers who may know of any previous publications of 
the theory—no matter how vague or sketchy^—to be kind enough 
to furnish references. George J. Romanes 

Geanies, Ross-shire, September 18 


Cooke's '^Chenalcsl Physics" 

In your issue of September 3 (p. 405) I find under the cover ot 
a review of Cooke's “ Chemical Physics ” that Prof. Armstrong 
has been good enoi^h to quote a passage from my '' Lessons in 
Elementary Chemistry," though without naming the source, 
concerning Av^dro's law, about which he asks the question, 
** Could anything be more misleading and inaccurate V’ My 
friend appears to be no exception to the well-known rule as to 
critics failing to read the books they review, for a note on the 
same page (55) disposes of the *' inaccuracy," whilst the "mis¬ 
leading'^ (•tatetnent is explained further on (p. 154). On the 
other hand. Dr. Armstrong has not followed tlie uEiual practice 
of critics, wkO| not being authors, escape from the dan^r of a 
retort courteous Irom those whom they find fault with ; and hence 
1 fed he Ydft me in saying that, whilst fully agreein)^ 

wkh him in th# dah&eht that a knowledge of mathematics ts 
advisable fps a ohemktif he is to understand physics and physical 
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I Atn bold en^gh to ask whether anything can be 
mlskadlng And inaocarate " than the formqla for reduo* 
fpr tenwratUre and pressure given in both ediltoins of his 
OtBWtic Chemistry ” under the ascription of Dumas^s vej>ottr* 
dcnsi^ methodf And io add that no excuse can here be tound 
of a ooirrection jgtvcD elsewhere, or of the fact that it may be 
desirable sometmaes to state a case broadly to begin with and to 
define it more cloaely afterwardt^. H£nry E. Roscoe 

» ___ 

The Tangent-Oatvanocneter 

Attention has recently been drawn more than once (notably 
by Sir William Thomson, and by Mr. W. H. Preece and Mr. 
Kemp) to the advantages offered, in certain cases of the use of 
the tangent-galvanometer, by placing the instrument so that the 
plane of the coils makes a greater or less angle with the plane 
of the magnetic meridian. It may not be amiss, therefore, to 
point out that, in 1869, M. Berlin showed that the sensitiveness 
of the tangent-galvanometer for strong currents maybe incrcared 
and the usable range of deflection doubled by placing the circle 
in a vertical plane inclined at an angle of 45" to the magnetic 
meridian {Anna/es tic Chimic ct de PhyAque^ 4th series, vol. 
xiv. p. 27). 

When readings are taken with the current traversing the 
galvanometer, first in one direction and then in the other, as 
would always be done if accuracy were important, the expression 
for the strength of current is almost as simple when the coils 
make an angle with the magnetic meridian as when they are 
parallel to it. In the former case the strength of current is 

C = cos a (tan B -t- tan 9 '}j 

where a is the (fixed) angle between the plane of the coil and 
the magnetic meridian, and 0 and d’ the deHcctions of the needle 
from the ^lane of the coil due to the current in the two direc* 
tlons. 0 IS reckoned positive in the direction from the plane of 
the coil towards the plane of the meridian, and S' is reckoned in 
the opposite direction. To determine the angle a we have 
tan a = 4 (tail 0 - tan fl'), 

and it is probably most convenient to determine the numerical 
value of cos a in tne first expression from this by tables. If the 
current be adjusted so as to make the second (Icfleclion 0 ' = 0, 
we have simply tan a 4 tan if be the corresjxmding 
deflection wiin the current reversed, G. Carev Foster 
U niversity College, l.ondon, September 30 


AUigators in the Bahamaa 

In Catesby's ** Natural History of Florida, Carolina, and the i 
Bahama Islands," published in the latter half of the eighteenth 
century, the author, usually a most accurate observer, states that 
the mangrove*swamps on the Island of Andros presented a | 
loathsome appearance owing to the remains of fish naving been 
left there, half eaten, by the oZ/ijfaMrs, During a fairly com- 

f dete explomlSon of Andros, which I made in the early part of | 
ast year, I observed no traces of these animals, though, as I 1 
was not then aware of Catesliy’s statement, 1 did not make any 
special search for them. In response, however, to inquiries 
made in the local paper, I lately received from the Rev. w. L. 
de OUnville, Rector of Inagua, Bahamas, a letter from which 
the following is an extract;— 

** I,egendary stories of alligators having been floated to this 
island on logs of mahogany are numerous here, I have not 
succeeded in verifying any of them. On July 21, while on a 1 
visit to our North-West Point Settlement, a man exhibited I 
to roe the skin of an alligator which he had shot a day or two { 
previously. Length all over, from tip to tip, 8 feet ; from line 
at right angles to tip of snout to angle of jaw, 13 inches 
greatest frontal diameter, about 11 inches* 

^'Loot of mahogany have been drifted recently on these 
shores, but no one an alligator arrive. That shot was on 
shore, and seen roorofhan once." 

As the distance from this to Inagua is more than 400 miles, 1 
hsve not been able to make in<}uiries on the spot. But there 
Seems to be no doubt that the alligator roust have been 
currleil by the current h:om the fiouth-’Cast qn a W of maheeany 
or other wood ftoxn San Domingo to Inagua. ft seems uM/ 
tliot alligators have frequently b^n drifted to thm island, ihe^n 
the absence of a guitable enviroewtront has prevented t^f 
viving. The coudUionsan Androripmld suit theiU better, ainte 


about that island thtm is a conaiderabievmetent of and. 
bracki^ water in lakeSi lagoons, and Dut It hi ttPt.mgify 

to understand how they could, arrive at unless 

pose that the Gulf Stream carried them from the notth-^west 
coast of Cuba andeastth^m cm the weat.ftide of Che Great Boliamia 
Bank, whence sm^l local currents a^d the wind mMt tMditt 
them to the west ride of Andros. The discanoe travelled ipoiidd 
in this case he about 300 miles, or about twice as great as Chat 
from San Domingo to Inagua. * 

I trust that this note may be iiseful as affording further proof 
of the fact that oceanic currents take some part in the djspcrrioo 
of even large animals. JoBN GARX>iNEa 

Nassau, Bahamas, September 15 

Meteors--rThe September Taurida 

On September 22, 1886, loh. 26m., I observed a fine meteor 
ab >ut equal to Jupiter, pursuing a path of some 7® in the ex¬ 
treme ca.st region of Aries. It left a streak and movetl some* 
what slowly, being evidently fore&horiened near its radiant 
point in Taurus. At loh. 46m. (he same night I noticed 
another meteor from the same direction. 

On September 21. 1879, I counted 92 meteors, including 
several from this radiant in Taurus, and on September 22, 1884, 
two others were seen amongst 29 registered on that date. 

A comparison of the paths shows a well-defined radiant at 
63® + 23^ (about S'" N.N.W. of Aldebaran), and I believe the 
shower U rather an important one, though not well visible until 
late in the night. 

I have recognised several radiants from this position in 
Taurus in October and November, and in August Mr. Greg 
derived a shower at 64® + 22"^ from the observations in 1867-74, 
collected by the Luminous Meteor Committee of the British 
Association. On October 17-19, 1877, ^ found a radiant at 
63^ + 22*’; on November 20, 1876, at 62” 2 Zy; and on 
November 27, 1880, at 6^*^ -f 21*. There are also many other 
contemporary showers slightly south-west at about 59* + 20^ 
and it is in November that the display of meteors from Taurus 
reaches a maxi mum. 

In Septeml>er, during the last half of tlie month, 1 have deter* 
mined some other showers in the region of Taurus, supplying 
meteors of much the same character. The chief adduiotuu 
centres of radiation seem to be at 74" + 14®, 70" + 4*, and 
S3* 3* is a fairly active shower also from a pokit 

further east, at 89" -f 19*, in Orion. The first of these, near 
u Orionis, was splcndidlv jlcfined from 8 bright merteors on 
September 27, 1886; and on September 22, 187 L Lieut. ^CoK 
Tupman saw it at 75'' -1* 15®. The Orionids at 89“ -h jp"* were 
well seen in September 1877, and confirmed in September 1884, 
but this is essentially a morning shower, as the radiant does not 
reach a fair altitude for the dispersion of its meteors until the- 
few hours preceding sunrise. W. F. DennINO 

Bristol, October 3 

Action of Light upon Dlactaaea 

In 1878, in conjunction with Mr. T. P. Blunt (Ptffir. Hpy. S&e, 
No, 191), I ahow^ that the invit five ferment of cane-su^r is 
destroyed by oxidation on prolonged exposure to suiu^t 
Lately 1 have extended this-observation to other ferments OMthe' 
like kind, with similar result. 

Twenty'five cubic centimetres of very active solutions of rtmU 
diaitaa^ pancreatic diastasCt and trypsin respectively were rwa-^ 
dered inert by insolation in 50 cc. flasks for one month (Aagoat 
25 to September 25). 

A solution of pepsin was likewise destroyed, but in this nw 
the ferment bad Wn badly prepared, and was not very potent 
to commsnee witlu 

On the other hand, 25 cubic centilhetres ^ solution of rvWNeif, 
though distinctly enfeebled by insolation, atiU retained its speciffte 
properties at the end of the month. This immunrty, however^ 
was only rriative, for a more dilute solurion in a shalknrer sW 
turn was almost entimlf destroyed by one week's exposum 
light (August 31 to September 7), 

In all cases the contents of similar flasks kept ondur Uke bonV 
dhioQS of temperature, dec, but In the dark, were fotmd 
stiU active at the tern^at^n of the eaperhs^t. 

In detennlfriiig thh powot of the 

pepsin, Oriftsimra m^od (carmulw-slained flbrih) was 
oaefutv l flna, howtm> 
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ittfea^ to by drybuff it in a current of 

alt tbuitt to |ireiorv« it unedier ether, ai lisa^ty i^eecnnmeiidetl- 
j^efKemwrsy Ai^iuvft Downes 

Note on Actlnometty by Oxolle Acid 

, OxaUC acid h entirely oxidlaed by light 5 ^^-. No, 

Ijlj and t^kmicalMtvst October ?, i88o), and affordB, by reason 
of ita own physical properties and those of the products of the 
eeacliotn an excelleitt medium for actinometry. A }ueUmina^ 
aetiOa of experiments on the physical conditions which modify 
lihis oxidation show that, r,/,, the effect is greater in direct pro* 
portion to the extent of exposed surface of the solution but in¬ 
versely as its depth. It is greater also in proportion to the 
atren^h of the solution : and it would appear —I speak for the 
present quite provisionally—that in this relation the reaction 
follows a definite law, being as the square root of the mau, 
September 27 A etH u u Dow N es 

Humming in the Air caused by Insects 

In a letter to the Hon, Daines Barrington (letter Ixxx.) the 
Rev. Gilbert White, the well-known author of the ** Natural 
History of Selliome,” mentions a strange humming sound in 
the air. He writes ;—“ There is a natural occurrence to be met 
with upon the highest parts of our downs in hot summer days 
which always aujuscs me much without giringme any satisfaction 
with respect to the cause of it : and that is a loud audible humming 
us of bees in the air, though not one insect is to be ^een. This sound 
is to be heard clistincily the whole common through from the 
Money Dells to my avenue gate. Any person would suppose 
that a large swarm of bees was in motion, and playing about 
over his head. This noise was heard last week on June 28.” 

It is singular that no explanation has been offered by any one 
for such a common phenomenon. I am convinced that the 
humming sound mentioned by Gilbert White was nothing more 
than the noise occasioned by the vibrations of millions of insects’ 
wings in the air. In hot summer evenings in particular 1 have 
heard these peculiar humming sounds, and know (hem to be 
caused by immense hordes of gnats and midges which fill the air 
with their nuinl>crs. W. Harcourt Bath 

The Times, Sutton Coldfield, near Birmingham, October 


Mimicry in Snakes 

A Ct^Riotrs fact has been lately brought to my notice by a 
friend of mine, Mr. II, M. Oakley, in connection with the 
JOasyPiltis scaber^ I .inn., or egg-caling snake—the “ Kijer eter ” of 
the Dutch colonials—which, if not already well known, may 
prove of interest to some of your rcadcis. The specimen ob¬ 
tained by Mr. Oakley was caught at Ilout Bay some twenfy 
miles from Cape Town, and is about 3 feet in length, and its 
she, markings, and colour bear sufficient resemblance to those 
of the Berg Adder {Clothes atroposy TJnn.) to be easily mis¬ 
taken for thxat snake. It also has keeled scales, generally 
characteris'lic, at the Cape, of venomous species. Its head has, 
however, the long lacertine shape distinctive, here, of harmless 
snakes, but, when arousetl and alarmed or irritated, it flattens it 
out until it assumes the usual viperinc shape of the ” club " in a 
playing card, It then coils as for a spring, erects its head 
with every appearance of anger, produces a hissing noise with 
its scales, not unlike the hiss of a puff atider or cobra, and darts 
forward as If to strike its fangs into its foe, and in every way 
Exactly simrdates Uie motions of an irritated berg adder. This 
snake has, however, neither fangs nor teeth (which, indeed, 
Wpula not be required for egg-swallowing), and is not poisonous, 
a fact which was placed beyond doubt by Mr. Oakley repeatedly 
plitGing his finger in the reptile’s mouth. This seems a clear 
mstunce of mimicry of another species for defensive purposes, 
but I am not aware of another Instance among ophidians, 

W. Hammond Tooke 

Cape Town, Cape of Good Hope, September 8 


fm COLOmAl AND INDIAN EJCfflBiT/ON 

f^ONTlNUlNG owr review of the most noteworthy or 
Vr Utterestlf^ vegetable products now being exhibited 
at South Kensington, we find in close conttoity to those 
fpfm S^ti$h^(Juiana,4eiit0rib^ in Jiify tjip. 242, 

ttafc exhibits from 


Mauri^us^-^Tht entire collection, though not large, is 
one of some interest, and the vegetable kingdom plays by 
far the most important part in the exhlbHs. The collec¬ 
tion of fibres will attract attention as much for its com¬ 
pleteness as for the care with which they have been 
prepared. Many are of scientific interest only, being 
obtained from plants that could never be turned to com¬ 
mercial account, such, for instance, as Hyophorbe Ver^ 
schaffeltii^ Latania commenonii^ Lodoicea seckeilarum* 
Macrozamia spiralis^ &c. This collection is exhibited 
by the Botanical Gardens, as is also a collection of 
woods of similar interest. Some notes on these 
woods are useful. Thus, we arc told that Tzcoma 
pentaphylia has a soft white wood, not much used, 
andthat it is a moderate-sized shade-tree of rapid 
growth. Samples of the wood, however, grown in the 
West Indies, sWw a close and even grain, and are fairly 
hard —so hard, indeed, as to suggest its suitability for 
wood-engraving, for which purpose it has been tried in 
this country, and though not by any means equal to box¬ 
wood, was reported upon as likely to be found useful for 
some kinds of work. The soft wood of Ficus mauritiana 
is used in the colony both for firewood and for hollowing 
out for canoes, while the hard wood of the Ebony {Dios- 
pyros Ebcnum)y which is described as being either black 
or sometimes streaked with yellow and brown, is used for 
inlaying, furniture, and ornamental turnery. The Bois 
Maigre {Nuxia verticillatd) is said to produce a, short- 
grained timber which decomposes rapidly, but when 
young it makes excellent walking-sticks, which arc much 
sought for. Tcrsninalia Bemoin^ a large tree, which has 
become scarce in Mauritius, produces a wood valued for 
many purposes. It would seem that the wood is some¬ 
times fragrant, for it is said that ‘‘ some parts of the tree 
were once nuichburntin Mauritius as an incense.” Another 
odoriferous wood is Noronhia Broomieiina^ called here 
Bois Sandal. The Carambole {Averrhoa Carambola)^ 
valued in India for the sake of its acid fruits, is planted 
in Mauritius for the same purpose, the fruits being eaten 
cither raw or made into tarts. 

Probably the exhibits that attract mOst attention in the 
Mauritius Court are the fine samples of vanilla pods, 
covered as they are with an abundant coating of crystals, 
and shedding forth, even through the glass cases which 
cover them, the delicate fragrance for which vanilla is 
celebrated. 

Seychelles .—Amongst these exhibits the Double Cocoa- 
Nut, or Cocoa de {Lodoicea sechellarum) is the most 
prominent The double form of the fruit, which is its 
normal condition, is well shown, as well as a triple-lobed 
nut, which is not very uncommon. Here also are fine 
samples of vanilla, nearly, if not quite, equal to those from 
Mauritius, Dried papaw juice and some remarkably 
good specimens of essential oils are shown, all of which 
are extremely creditable to the colony. 

Cyprus,—TU q vegetable products shown in this Court 
are not numerous, nor is there anything of novelty ex¬ 
cepting perhaps a peculiar black substance described as 
honey, from the Cavob or Locust Bean {Ceralonia Siliqua), 
The pods themselves are also exhibited, and their pro¬ 
duction, it seems, has greatly increased in recent years, 
stimulated by an increasing demand, especially in this 
country, where they are used very lar^Iy in making the 
patent compound cattle-foods, in consequence of their 
saccharine and nutritious character. Low freights have 
much encouraged the trade in carobs, enabling shippers 
to sell them at moderate jjrices. The quantity of carobs 
exported from Cyprus in 1884 amounted to 30,000 
tons, about one^balf of which came to England. The 
finest quality is produced in Limassol and Lefcara, and 
obtain relatively higher prices than those of Kyrenia. 
The averti^ price rwdised for these pods is about 3/, per 
ton. 

Another ^rbduct of gfeat importance to Cyprus up to 








year 1S73 madder from RuMa Hnciorum^ an 
ardffe oC considerable profit to landoMmera It was 
lat;g^ly used in dyeing Turkey-red yarns. The discovery 
of coal-tar dyes seriously interfered with the demand for 
madder, so tnat its growth has much decreased. In con- 
seouence, however, of the mineral dyes being much in- 
fmor in fastness, madder is being again sought after, and 
should the den^and continue, there is a prospect that 
madder will a^ain assume its former importance. Among 
other interesting exhibits, the rude native cart of the form 
in use for over 2000 years, and still in use, attracts 
much attention, as does the threshing-board, the same as 
was in use in patriarchal times. It is studded with flints 
on the under-side, and is drawn by bullocks or horses over 
the grain, by which means the seed is separated from the 
ears and the straw reduced to small particles. This is 
said to be the only system employed for threshing in 
Cyprus. 

A few well-known woods, such as Olive {Olea europea)^ 
Cedar of Lebanon {Cedrus IJSaftt), Bay Laurel {Laurus 
nodi7is)f Chian Turpentine, {Pistacia Terebinthus) arc 
exhibited, as well as the concrete resin of the latter, or 
crude Chian turpentine, under the name of Trlmithia 
gum, in curious small greenish-coloarcd pots. 

Malta .—The Maltese exhibits will be best remembered 
by the fine show of lace and silver filigree work. A good 
show is also made of preserved fruits, and tobacco of 
very fine quality and varied forms is exhibited j besides 
these there are very few other vegetable products. 

John R. Jackson 


GREEK GEOMETRY 

have before us parts 6, 7 (?), of Dr. Allman’s 
Greek Geometry from Thales to Euclid,’^ ‘ in 
which we are brought almost into touch with Euclid. 
There is then but Tittle wanting to complete the task 
commenced by the author in 1877, in the performing of 
which so much light has been thrown upon the contribu¬ 
tions of the early Greek mathematicians to geonietrical 
science. 

In Nature (vol. xxx. pp. 315, 316) we gave an account 
of Archytas and Eudoxus ; the present parts commence 
with a discussion of the claims of Mcnschmus, pupil of 
Eudoxus, associate of Plato, and the discoverer of the 
conic sections.*’ In the forefront are placed translations 
of eleven fragments which contain what is known of 
Mensechmus. The various points which arise are most 
carefully reasoned out, with considerable detail, but we 
cannot attempt here to compress what is already con¬ 
cisely given. The notes are very valuable, and show over 
what a wide field of reading Dr. Allman*s researches 
have taken him, We note only the prominence given to 
M. Tannery’s papers, as we have freduently had occasion 
in these pages to draw attention to this mathematician’s 
valuable memoirs on Greek geometry. The last part 
(which we have numbered 7) opens with an account of 
Dinostratus, brother of Menaechmus, whose name occurs 
in connection with the quadratrix. Dr. Allman states 
the case of Dinostratus versus Hippias : The result of 
the whole discussion seems to be that the quadratrix was 
invented, probably by Hippias of Elis, with the object of 
trisecting an angle, and was originally employed for that 
purpose; that subsequently Dinostratus used the curve 
for the quadrature of the circle, and that its name was 
thence derived.” Sporus (or Porus) comes in for a men¬ 
tion, and then we come to Aristseus, who wrote 0x1 the 
conic sections, and is the author of the theorem, “ The 
same circle circumscribes the j^ntagon of the dodeca¬ 
hedron and the triangle of the icosahedron, these solids 

“ Tti« foUowng nfbfoncQS to th« severAl parts may b« of nrvioe 
Hormtahsfla, part i, vol. ilL No. 3, pp. 160-73', part a, saote awbor, 
pp. 175-907; part 3, voL W. No, 7, pp^ sSo-aaS; pan 4. vol r* No. so, 
pp. laC'Sts; part 5, sama oumber, asd-a35; part 5, vol. v. ss, 
pp. 403*39 ; pan 7 (f), vol. vi. No. xa, pp. 103*30^ 


being inscribed in the same sphere.^ This occurii Iritis- 
^'Comparistm ol Uie Regular Solidsh,^ Bretsohiietdiet 
thinks thethhteenlh Book of Eudid^s Elements; 
recapitulation, at least partial, of rids work of Arisrieus 
(cf. also Dr. C* Tayloris " Conics,^’p, jotxqii.). 

Of Aristseus, in closing, our author writes : he ^ tnay, 
therefore, be regarded as having continued and summed 
up the work, which, arising from the speculations of 
Phiiolaus, was carried on by his successors—Archytas, 
Eudoxus, and Mensechmus. These men were relate to 
one another in succession as master and pupil, and it 
seemed to me important that the continuity of their work 
should not be broken in its presentation.” 

Werhope another year will suffice to bring this sketdt 
of Greek geometry to a close, and that then the author 
will collect these oarts, whose appearances have been 
extended over nearly ten long years, in one volume, with 
such additional notes as his subsequent reading will 
enable him to append. 

We can only commend these two parts, as we have the 
previous ones, to the careful study of all who are inter¬ 
ested in these researches ; they have taken a high place 
in the estimation of foreign mathematicians, even in cases 
where the author’s concTusions have not been unhesitat¬ 
ingly accepted. 


TNE HYGIENE OF THE VOCAL ORGANS^ 

T he cultivation of the voice and the means of main¬ 
taining it in a state of excellence under the varying 
strain of daily life, are subjects of interest to us all, but 
become of paramount importance to those who are pro¬ 
fessionally brought before the public as speakers or 
singers. Although the laryngoscope is invaluable in the 
recognition and treatment of disease, it is surprising how 
little it has up to the present time added to our knowledge 
of the physiology of tne larynx. 

The difficulties of examining the larynx during singing 
are so great that a large number of singers have to be 
examined to obtain a complete view of the whole process 
by even the most expert laryngoscopist. The results of 
the examination of some three or four hundred persons 
with fine voices, including most of the best singers of the 
day, form not the least interesting portion of the book. 

There is no question that the voice, whether the note 
be high or low, whether a chest or head notc^ whether 
bass or falsetto, is produced by vibration of the free tdgts 
of the vocal cords, which are two movable ligamenfous 
bands about half an inch long stretched from back to 
front of the larynx. In other words, the only place where 
all notes, whatever their character may be, can be pro¬ 
duced, is in the larynx. 

These bands are attached anteriorly in contact with 
one another, but their posterior fourth is attached to the 
small pyramidal-shapra aijtenoid cartilages, which can 
move laterally. The glottis, the space between them, is 
thus divided into a ligamentous and a cartilaginous por¬ 
tion. There is the greatest difference of opinion among 
authorities as to the position of the cords and arytenoid 
cartilages, and as to how much of the cord vibrates in the 
production of the various sounds. 

Dr. Mackenzie divides the ran^ of the voice into tafo 
registers, viz. one (chest) in which the pitch is raiaedi OV 
means of increasing tension and a (consequent trivial) 
lengthening of the cordS; as the voice sings upwards; 
the other (head), by which a similar result is hroh|:ht 
about by gradual shortening oi the vibrating reed, which 
is still tense, though less so than in the cnest re^^ister. 
These fundamental divisions are the so called chest and 
head modes of producrion, and the falsetto corie^nds 
to the head register of the female vpice, of which it If an 
imitation 
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generally, it nidy be said that die cartibigin* 
oua glpttit is generally op^ in tbe lower and gently 
cltfeed in the upper notes of the chest, and that a seg¬ 
ment of the li^mentous glottis is tiffMy closed in the 
head voice. Tntt two registers may be called the long- 
reed and the short-reed, according to the length of th^e 
cord vibrating. It has also been noticed that the blast of 
air is much feebler with the head than with the chest 
voice. 

The new and important observation which Dr. Mac- 
kenz^ has nude and amply verified is, that in the head 
note of women and in falsetto singing only the anterior 
third of the vocal cords, as shown in Figs. 3 and 4, 
vibrate, and that the remainder of the cords are in firm 
contact with one another. Only twice has he observed a 
vibration limited to the middle third of the cords, which 
has often been described as the usual one. Some obser¬ 
vers have asserted that in falsetto only the extreme 
edge of the cords vibrates ; but, as 12 inches is the nearest 
distance at which a good image can be obtained by the 




Fig. j.— llie p<wirion of th« vocil 
cords for the tower range of 
chest notes. 


Fig. 9.—The DohUia*! of the vocal 
cords for the higher range of 
chest noten 




Fig. 4.—The noiition of the vocal Fio. 5,—A very exceptional posi- 

corda for falsetto Gotes. tton of the vocal cords for 

head notes. 


laryngoscope, only the mean position of the cords can be 
observed, and it is impossible to detect any vibration 
when a high note is being sung ; and hence the author 
rejects the statements of those who profess to have ob¬ 
served vibrations limited to the edge. 

The long-reed or chest voice is generally used by 
soprahos, rigs, i and 2 showing the position of the 
cords in the case of Mesdames Nilsson, Albani, and 
on the other hand, the high notes of meno- 
aojpranos and contraltos are sbort-reed, Madame 
aa shown in Fig. 3. Tenors use both reeds, 
vvhile the. long only is us!^ by the basses^ mid com- 
tiKHily by the barytones. 

Alto Bingera among men use the short^reed, whilst boys 
alwi^ use ilte kmg. 

In ^ilsetto the false cords, which are movable 
btp^ of tissue superior true yocal covds, also 


The quality of a voice depends upon the accuracy with 
which me vocal cords are moved, on their tension, on 
the regulation of the respiration, on the position of the 
soft palate and fauces, and on the movements of the 
to^ue and lips. 

These points are all touched upon, but the details of 
the methods by which they are to be trained do not foil 
within the sco]^ of this book, but belong to the domain 
of the singing-master. 

A certain amount of vocal discipline is recommended 
for children as early as the age of five or six, or even 
younger, but it should be limited to simple airs of 
limited compass, such as those by Louisa Gray, pub¬ 
lished by Messrs. Wood and Co. They are warrant^ to 
contain “no love and no high notes,” and may therefore 
be trusted not to inflame either the infant's tender heart 
or its delicate larynx, 

Observations bn 500 choristers have disproved the 
idea that “ cracking ” or “ breaking ” of the voice is an 
essential stage, for in only 17 per cent, did the voice be¬ 
come cracked in changing to the adult condition ; and in 
these cases the cords were congested, and the state was 
due to over-exertion or to cold. 

The hygiene recommended for vocalists may be 
summed up in the adoption of such a mode of life as is 
most benen,:ial to the general health ; prompt treatment 
of any cold or hoarseness; and, if their faith is pinned 
on the virtues of raw eggs, champagne, or any of the 
thousand and one things recommended for the voice, 
they may be permitted, if they are not absolutely 
injurious. 

The latter part of the book is occupied with the train¬ 
ing of the speaking voice, an account of its various 
defects, and the methods of diminishing them. 

Stammering, which depends on a defective control 
over the respiration and over the tension of the vocal 
cords, may be much improved by training; while 
stuttering, which depends on a spasm of the tongue and 
on imperfect control over the lips, is rarely benefited, 
except in the slighter cases. Strychnine is occasionally 
of use, while tobacco intensifies the difficulty. 

Valuable hints for training the voice are given, and 
great stress is laid on the importance of a mOst accurate 
acquirement of the voweksounds, when the consonantal 
follow readily. 


A NEW CASK OF PARTHENOGENESIS IN 
THE VEGETABLE KINGDOM. 

TTIGHT years ago I discovered mxYi^ Quebrnda {ue. 
^ ravine) of Guarenas, about nine miles to the cast of 
Caracas, and approximately at 650 metres above the level 
of the sea, one of those charming groups of tropical vege-r 
tation, which are equally interesting to the bmanist and 
to the lover of the picturesque beauties of nature. A 
magnificent specimen of Pogonopus Ottonis was all 
aglow with its large rosy sepals; up to its highest 
branches a luxuriant Vitis caribma had ascended in 
graceful festoons, laden with blackish grapes, and dis¬ 
playing now and then in the gentle breeze the silvery 
glimmer from the under side of its palmate leaves; 
whilst in the darm> shade underneath throve a colony of 
Gloxinia pallidijtora^ a plant which from its bruised 
leaves gives out a smell identical with that of the spear¬ 
mint 

My attention, however, was especially attracted to a 
tall sttfirutcscent climber with dark-green ivy-like foliage, 
and forge drooping clusters of bright-red fruits, which 1 
was sure 1 had never met with before. The general 
was certaihly that of a menispcrmaceous plant; but 
the strubtuw of the fruit proved to be utterly discrepant 
from anything I knew of this family. Flowers 1 found 
tind & prdtoni^ search in the neighbourhood for 
anothey was to no effect 1 gathered a quantity 
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0^ frultBj some of which were sown in the liide garden 
h^ehnigin^ to the house 1 inhabited at the tirne in Caracas. 
Others f sent to several leading botanists in Europe, 
r6(|ue$ljng them to give me their opinion about the plant; 
the result, however, was negative, the fruit being to all of 
ioetn a puzsie, just as it had been to myself. 

Meanwhile some of the seeds had germinated; I 
planted out three seedlings, winch grew very vigorously, 
and in time prochtced an abundance of fiowers, all female 
ones. Their structure gave additional weight to the sup¬ 
position that the plant belonged to the Menispermace^, 
and believing it to be a new genus, I was anxious to dis* 
cover the male plam. In lliis pursuit the botanical 
interest went hand in hand with that of the horticulturist; 
for although the plant is highly ornamental on account of 
its foliage, its principal merit as a decoration in a tropical 
garden consists in the striking contrail between the dark- 
green leaves and the large number of scarlet fruits, which 
bear the greatest resemblance to the half-ripe berries of 
the coffee-tree. 

For a long lime all my efforts were unsuccessful. I 
had moreover <iccasion to convince myself that the plant 
was extremely rare in our (lora, as only in two places of 
the above-mentioned ravine a few specimens hitherto 
have been found by myself and my collectors.* 

In 1881 at last one of my men brought me a plant 
which he pronounced to be a male one. The plant was 
set between two female ones, and after a couple of months 
1 had the great satisfaction of beholding for the Hrst time 
the male flowers that for several years had been the 
object of many a fatiguing search in the dense thickets 
of the little river of Guarenas. Both female plants pro¬ 
duced now a large crop of fruits, though 1 was unable to 
make out by what agency the transport of pollen was 
effected. Of animals 1 noticed on the plants only a small 
species of a green (rather plentiful), some 

common mosquitoes, and a few caterpillars of Ophltieres 
It is not impossible that the mosquitoes were of 
some significance for the purpose of fecundation. I thought 
once the flowers might be of the anemophilous type ; but 
this is certainly a mistake, as they are so much hidden 
amongst th^ foliage that the wind can hardly reach 
them. 

I sent male and female flowers, as well as fruits, to 
Kew, and following tlic advice of Sir J, I). Hooker, 
likewise to Brof. Kichler, of Berlin, who recognised the 
plant as belonging to his genus Disciphania^ and de¬ 
scribed it afterwards under tlie name of Disciphania 
ErnsHi m Jahrbuch des Kon. Botan, Gart. au Berlin, vol. 
ii., i883,pp. 324-29, giving at the same time the analytical 
details of the flowers and fruit on Plate XII. of the volume 
referred to. As this work may not be easily accessible to 
all who take an interest in the facts 1 have to present 
hereafter,'! deem it convenient to insert a summary de¬ 
scription of the species, giving, however, a fuller develop¬ 
ment to certain stnictural particulars which, in my 
opinion, possibly may have some bearing upon the chief 
point of my communication. 

Like many other MenispermaceiS, Discipkania bears 
root-tubers, which are, in good-sized plants, as large as a 
man^s fist, and weigh i lb. and even more. They contain 
a considerable quantity of ovoid starch grains, the largest 
measuring 0*04 by 0-026 mi Him. The stem exhibits the 
compourrd structure usually found in climbing plants ; it 
soon becomes woody in its lower part, whilst at the same 
time the periderm increases greatly in thickness, and 
forms a very irregular spongy bark. The younger parts 
of the stem, as well as the branches, gcner^Iy wind 
around any support they may encounter; but sometimes 

* U u » sitiffulw coinddence that in one of the$e places aoixher very 
cturiouA Mepi^rmocea waa ibund, via. a female plant of 

^ Therotoffjdltv AOd papa of this beantlfu] moth were pn (hie 
described for the ,§r«t ttnte. See a note, ** Jugindeudien von 
cadcat*" tn Karich, iSflj, pp- 6, r* 


they dimb by means of tlie 
which is rather abrU|^ty thiemhed and 
so that it serves as a hook, more htsa, in m 
species of CiemaUs, There are other branches whioh do 
not climb at aU, but either hang down without showing 
any sign of torsion, or nm in a straight line on the aOih 
The cortical system is very much developed, and 
central parenchyma abounds -in latidferous ceUs^ esch 
one containing a great many nuclei and a viscid latex. 

The leaves are most singularly poJymoiphons on 
san>e plant, as will be seen from rigs. i2 to 16. which are 
copied, as likewise all the others, from Prof. Eichler** 
plate. The palmatisect leaf (Fig. 16) exhibits tlie basal 
thickening and inflection of the petiole, which I men¬ 
tioned before. 

The flowers are strictly dioecious, and in both sexes ar¬ 
ranged in axillary^ centripetal, and drooping spikes, mea¬ 
suring from 8 to 25 centimetres in length. The rachis of 
the female spikes is very thin at the basal end, whore it is 
scarcely i millimetre thick ; but it increases gradually in 
thickness, and in many cases it measures at the opposite 
end 3 millimetres by 2, so that the e'tiremc transverse 
sections are in the ratio of i to 6 approximately. Its 
tissue is gorged with latex, especially in the thicker part, 
which has an appearance as if it were due to a kind of 
normal hypertrophy. Not having actually any fresh 
male inflorescences, I am unable to say whether their 
rachis presents the same structure; amongst my old 
notes 1 cannot find anything referring to it. 

The flowers arc so crowded that they touch each other, 
and hide the rachis and their little bracts completely. 
This is especially the case towards the apex of the spikes, 
where not unfrequently two or three empty bracts are 
found, undoubtedly indications of as many suppressed or 
aborted flowers. iMgs. i to 3 represent the male flower ; 
Figs. 4 to 7 the female one. Both have six large sepals 
and six very small petals ; in the former there are three 
stamens, in the Litter three pistils, but in none the 
slightest rudiment of the organs of the other sex is to be 
seen. I have carefully examined hundreds of female 
flowers, and can most positively assert tlial this nile 
holds good in every case, nor are there on the female 
plants any rudimentary male flowers, auxiliary stamens, 
or any other contrivances that coiiia be considered as 
pollen-producing organs. 

Fig. 8 represents tin almost full-grown fruit in its 
natural size ; Fig. 9 is the seed, viewed from the flat side, 
magnified 25 times ; Fig. 10 is its longitudinal section, 
with the straight embryo In situ ; and Fig. 11 is a trans¬ 
verse section of the same. The very peculiar wings of 
the seed develop gradually, as indicated by the letters n, 

and Cy in the last-mentioned figure. 

1 have thought it necessary to. give a rather lengthy 
exposition of introductory matter, before entering upon 
the principal object of the present paper- The question 
of parthenogenesis in the vegetable kingdom is still 
strenuously obiected to by many botanists, although it 
is a thoroughly well-established fact in the doinam of 
zoological science^ so that there 19 a priori really jno reason 
for denying its existence in plants. It is, however, of the 
greatest importance to give in any particular case a most 
substantial and complete record of the Icadit^ foots, as 
well as of the concurrent circumstances, so as to tnabfo 
the reader to get a full view of the matter, and form his 
own judgment accordingly. I hope to. do the second, 
as far as it is pertinent, and shall now proceed to rdaia 
my observations on, and experiments with, 

Ermtiiy from which 1 have come to the oonduaiph that 
in this species we have really a mm cam of 
gmens in the vogeUnkh 

Long before I got the male plant of tHsdfhm^ I 
had noticed that oh my fomafo jdahteappearaa fo^ 
th^a natiirafly the tooa 

mind that 1 might havo before nice a casp i 







; I too much interested in Ip t&tw^lber i39i I semoved to another houWp^lwt 

olstaimhgii.nrs^ the missi&E sex, in order to moke sure before'doing ao I totally destroyed all my speciinetis 
edut is|MScies of plant was the subject of my researches. j of Diseiplumo, as I vtdied to begin my further inveati- 
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pleats which bftd placed efsinst the emit of an inner court-yard, and 
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^0 examine them as carefully aspos^ 
sime^ il& eimet to aee whether there were any male organs 
eohceiale4 either within or b their neighbourhood^ but I 
aeaarched in vain* In March 18S3 the plants had covered 
the whale space allotted to them, and were then cut down. 
Branch after branch was once more submitted to the 
dosest inspection, and the existing fruits, numbering 20, 
were collected. Of these 20 fruits I examined 5, and 
found that 3 had perfect embryos; 10 were sown in pots, 
but only 3 germinated ; the remainder of the crop I still 
have in my carpological collection. 

The plants soon began to sprout anew, and were again 
carefully searched whenever time and weather would 
'How it. They were cut off in December 1884, giving a 
crop of 54 fruits, which were disposed of in the following 
manner;—Examined, 10, 7 having perfect embryos; 
sown, 20 ; germinated, 9 ; kept in salt solution, 24. 

The third period lasted till February 1886. Both plants 
were very vigorous, and had produced a large number of 
flowers, so that I collected no fewer than 137 fruits, of 
which 10 were examined (5 were good), 20 were sown, 

i s germinated, the young plant being now about 6 inches 
u^); the remainder will be sent to different botanical 
gardens within the tropics, in order that my experiments 
and observations may be repeated under the most favour¬ 
able circumstances possible. 

Since February the plants have grown a good deal; 
one is flowering and has already four fruits. , 

From the very outset of my observations I had noticed 
that these fruits appeared only on the thickened end of 
the flowering rachis, which is always the lowest part of the 
pendent inflorescence, as I have described in the first 
section of this paper. I cannot help thinking that this 
circumstance has something to do with the production of 
these fruits in general. 

1 must observe that the numbers 20, 54, and 137 of the 
fruits' collected are not the total numbers of fruits pro- ! 
duced by the plants in each period; for the earlier fruits 
fell off and got lost long before 1 gathered the crop. 
Whatever may have been this loss, it is certain that there 
was a constant and very notable increase of fruits. I am 
sorry I omitted counting all the flowering spikes at the 
time when the plant were cut down, so as to be able to 
compare their number with that of those bearing fruits, 
and to find out, at least approximately, whether both 
groups of numbers were reciprocally proportionate, or 
not so. 

Be this as it may, there is no denying the fact that many 
female plants produced in three successwe years an 
increasing number of fertile fruits without the operation 
of any fertilising pollen from a male flower. 

The reader will remember that the nearest group of 
Disciphania is at a distance of about nine miles from 
Caracas. I am ^uite positive about this point, being 
well acquainted with the vegetation in the environs of the 
city. Now it is incredible that under such circumstances 
and in this species, which has neither showy flowers nor 
perceptible smell, the pollination could have been 
effected by insects. It is furthermore certain that my 
plants of Disciphania are the only ones in Caracas, and 
that for this reason there is no specimen nearer to them 
than the few spontaneous ones which may grow in the 
ravine of Guarenas.* And even if there had been any 
pollination from outside, how is it that plants, which are 
known to be extremely prolific under normal circum¬ 
stances, should produce such very scanty crops, although 
grown under the most favourable conditions ? 

For these different reasons I hold that the possibility 
of pollination from a male plant is entirely out of the 
question, and may fairly be discarded 
But it is likewise ifopossible that pollination could have 
taken place with materia) produced by the plants them* 



selves, aa m MUinsehtaiy nor 

have beeh oh tbeti^ nuir 1. 

Bcrutiiiisinig search in three successive yeerrr 
there ever mund ott single grain Of iibnen on tbit 
dreds of stigmas that were inspected m the course 01 wls 
investigation. I wdl remenib^ed Karsten's crlticlifo of 
Alexander Braun^s paper on parthenogenesis in CWrlb- 
gy$$e, and was, accordingly, very scruptdous to Ostabl^Ui 
TOyond all question the absence of any pollen-^oduc^g 
organs. I am fully convinced that I should have fomsd 
them, if any had really existed. 

In another respect 1 was unable to arrive at a positive 
result I could not make sure whether the embryo is 
developed as an outgrowth from d cell of the nucellus, 
as Strasburger has found in Coelebo^m^ or whether it is 
the development of an unfertilised^oo^here. As, how¬ 
ever, the former case appears to be always connected 
with polyembryony, which docs not occur in the seeds of 
JHsetphania^ it seems to me more probable that in this 
plant we have an instance of the second case, or of true 
parthenogenesis, certainly not as the rule and normal 
modus of reproduction, but as an exception, and a very 
rare one, a kind of makeshift of nature, as it were, when 
the co-operation of the fertilising material cannot be 


realised. 

In Prof. Weismann’s essay, “ The Continuity of the 
Germ-Plasma," there is a chapter on the nature of par¬ 
thenogenesis, which abounds in suggestions which, in my 
opinion, throw much light on the case under considera¬ 
tion. I quote the following sentence from Prof. Moseley’s 
abstract in Nature, vol. xxxiii. p. 157 :—“If a special 
supply of nourishment reaches the germ-plasma, this in¬ 
creases in amount by growth, and thus obtains the mass 
requisite to start the ontogenetic process, with the 
result that parthcnogenetical development takes place.” 
Strasburger had already pointed out that an analogous 
result may be arrived at by specially favourable condi¬ 
tions in the supply of food, which counteracts the insuffi¬ 
ciency of the germ-plasma. May we not suppose that 
something similar happens in Disciphania I Besides the 
herbaceous branches, the club-shaped rachis of thespicate 
inflorescences abound in proteids, and consequently there 
must be a specially abundant supply of food, whiem may 
have some particular influence on the growth of the ovary 
and its contents. And it is on those places we find pre¬ 
cisely the fruits for which 1 claim a parthcnogenetic origin. 

Caracas, June 7 A. Ernst 


P.S.—Since the foregoing article was sent to England, 
I have made the following observation, which, I think, 
gives additional strength to my view as to the probable 
cause of parthenogenesis in the case under consideration. 
On one of my plants I had noticed two rather short in¬ 
florescences (4 and 5 centimetres long), with but 3 and 4 
flowers respectively, but having a very much ihickemd^ 
almost cluthshaped, rachiSy which measured at the apex 
nearly 3 millimetres each way. The idea struck me that 
on these spikes very likely some fruits would app^r, and I 
marked them out for the sake of ftirther insp^don. My 
anticipations have been fully realisedy as on each of the 
two there is now one ovary increasing in size, measuring 
already 3 millimetres by 2, so that there b every reibon 
to expect their final development. 

At the same time 1 may mention that on the second 
plant, which has just begun to flower^ I have found on 
one spike a teiramerous^ and on another a pentam^^tSy 
female flower; both spikes were very simdl, and had mily 
two flowera A. ERtrST 

Caracas, June 23 , 


OVR ENGLI^Ji TEMPERA^m^S 

A PERIOD of warm weather^ lasting ^ thttO wddb, 
iet in oii«r the whole^rih^ ^ 

Aqgust 24; and ^onti&u^unt^ 
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country^ T|mmghOb(tt this period there was no 
nin ^ Enf^d in which the temperature was not above 
the average m each week, as shown by the returns issued 

Ihe Metearolpgioal Omce. 

The persistent low temperature which preceded this 
wann weedier, and which had so long continued, was de¬ 
scribed in N AruRE for August 12 (p. 341). This cool wea- 
djer continued till August 23, when, fortunately, the con¬ 
ditions entirely chang^, and a warm spell of exceptional 
length for either summer or early autumn set in. It is 
nbi^sary to go back to Febniapr 1885, eighteen months 
ato, before we find so long a period with the temperature 
above the average, and since that time there have not even 
been two weeks in succession which were warm generally 
over the whole country. 

In recent years there has been but very little really settled 
warm weather during the three months July to September. 
Last year there was only one week, ending July 27, which 
could in any way be termed warm generally over the 
country during the whole period of three months. In 1884 
finer weather was experienced, and there were four con¬ 
secutive weeks, ending August 25, with the temperature 
above the average over Great Britain ; there was also a 
period of three consecutive weeks, ending September 29, 
with warm weather, and two consecutive weeks ending 
July 14, In 1883 there was only one week, ending 
September 24, in which the temperature was above the 
average over the whole of the British Islands, but there 
were other weeks during the three months in which the tem¬ 
perature was high in several districts ; there was, however, 
no continuous warm weather. In 1882 the week ending 
August 34 was the only instance with the temperature 
eneraily above the average, and in this period a de- 
ciency was shown in the East of England. In 1881 
there was not a single week in the three months with the 
temperature generally above the average. In 1880 there 
were five consecutive weeks, ending September 13, with 
the temperature above the normal value, and warm 
weather was also enjoyed in the week ending September 
27. In 1879 temperature was continuously low through¬ 
out the period, and the deficiency generally amounted to 
several degrees ; there was not a single district over the 
whole of the United Kingdom with the temperature above 
the mean for a single week. 

From this it is seen that during the last eight years 
there were but two years, 1880 and 1884, which can in 
any way compare with this year for warm weather during 
the three months referred to, and in the remaining five 
years there was not a longer period than a single week 
with continuous warm weather. 

The vatying conditions with which warm weather 
Occurs in England is exceedingly puzzling. This year it 
has accompanied weather of a cyclonic type, and has 
changed to cooler weather with the anticyclonic condi¬ 
tions which set in about September 14. To attempt an 
explanation of these conditions from observations for our 
own limited area, or even from the observations over 
Europe, would be but labour lost. For such an inquiry 
it is necessary to wait the issue of the synoptic charts for 
tht northern hemisphere which are compiled by the 
United States Signal Service from the international 
synchronous meteorological observations. Doubtless a 
careful study of these will throw some light on the 
cauee of the prolonged irregularities in the distribution 
of temperature. Chas. Harbing 



mrMs 


JHU Aisodadoii at the Bufikio mtetisg uaani- 

dtpree^fog its emtificatlou litihearfog 
teNd«a of the 

and ib good 


Mx. G. T. Pxiox, 6.A. of Magdalen College, Oxford, fm 
been appointed on Assistant in the Department of Mineralogy 
in the British Museum, to fill the vacancy caused by the death 
of Dr. Flight. The two vacancies In the staff of the Zoological 
Department occasioned by the resignation of Mr. £. J, Miers on 
account of ill-health, and Mr, J. J, Quelch, appointed to the 
curatorship of the Demerara Museum, have been‘filled by the 
nomination after competitive examination of Mr* C. J. Gahan 
and Mr. Randolph Kirkpatrick. Mr. C. G. Crick has lately 
been appointed an additional assiatant in the Department of 
Zoology, 

We regret to learn of the death of Dr. Clement Mansfield 
Inglcby, nt the age of sixty-three years. The death is also 
announced of Admiral Bedford Pim, 

We regret to note the death of Prof. H. A. Bayne, Ph.D., 
of the Royal Military College, Kingston, Ontario, Canada. 
Dr. Bayne was a native of Nova Scotia, lie graduated in Arts at 
Dalhousie College, Halifax, N.S., and afterwards spent five years 
in the special study of chemistry under Wiedemann at Leipzig, 
Bunsen at Heidelberg, and Dumas at Paris, taking his Doctor's 
degree at Heidelberg. Returning to his native land he first 
engaged in organising the Scientific Department of the Halifax 
High School, acting at the same time as Lecturer on Chemical 
Analysis at Dalhousie College. In 1879 he was appointed Pro¬ 
fessor of Chemistry at the Kingston Military College, which had 
just been founded. His work at Kingston was very onerous, 
and during the first few years of his professoriate he found little 
time for original research. At the last meeting of the Royal 
Society of Canada, of which he was a Fellow, he read a paper 
of practical value on chemical tests of the purity of silk. He 
had begun in Germany a series of experiments on the properties 
of certain of the rarer metals, in which he had been interested 
by Bunsen ; and he hoped to continue them when leisure came. 
But he has been cut down at the very threshold of his work. 

The annual Exhibition of the Photographic Society was 
opened to the public on Monday. 

Nfavs of earthquakes and volcanic eruptions continues to 
arrive from all quarters. The North American earthquakes 
have not ceased. Three slight shocks were felt in Summerville 
on September 28, and at night several more occurred. From 
various parts of Central Germany, principally Thuringia, news 
arrives showing that in the night of the 27th, or morning of the 
28th ult., there vi as a series of more or less violent shocks of 
earthquake. At Gera and other places in rhuringia, the 
windows, doors, cupboards, and other movable articles of 
furniture, were violently agitated, shaking and rocking to 
and fro. A despatch received at New York on Tues¬ 
day from Mexico states that a high hill in the vicinity 
of Chimalapa has been completely riven in tvifo by the 
action of subterranean forces. The volcano of Colima, in 
Mexico, is in a state of eruption for the third time within a year. 
Information has been received at Lerwick slating that two 
shocks of earthquake had been experienced at Balt^sno, Un-t, 
Shetland**, on Monday night. The first shock was felt at eleven, 
the other two hours later. Several people were roused from 
sleep by houses trembling and china rattling, Both shocks 
lasted several seconds, but no damage occurred to property. A 
telegram from Melbourne, October 5, states that a volcanic 
eruption has occurred in the island of Niapu, in the Tonga 
group. Two*thirds of the isUnd are completely covered with 
volcanic dust. Mount Pablofi^ joajniles south of Kodiak, in 
Alaska, is \a eraption, 

Mr, K. SEittVA writes fysm the Imperial University, 
Tokio, Japan On July 23 quite a destrabtive earthquake 
risked Etlbigo, and the neighbouring provimGes, over- 
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ihfpwittg ffemal houses, fonmng fi^sutes on roads and hjU*sSd^s» 
cstuautg savers dain^^E^ to household property. The shock 
al^o Jitp^ped the flow of a hot spring at Nowiwa. The part 
most severely shaken lies among the mountainous district some 
jooo feet above the sea, with the famous active volcano of 
Asama, besides many extinct ones—an interesting casein Japan, 
as most of the larger earthquakes extend along the sea-ahores." 

A RECENT number of the Japan Wetkly Mail contains a short 
account of a night ascent of the active volcano Asainayama. 
The party left Karnisawa in the afternoon, and commenced the 
ascent from the eastern side about sunset. The sky was per¬ 
fectly clear, and the summit was reached an liour before mid¬ 
night. The wind, blowing from the south, carried the sul¬ 
phurous vapour away to the northwards, and thu& the ascent was 
made leas uncomfortable. The party saw quite to the bottom of 
the crater, which presented the apj>earance of a furnace filled 
with glowing cosls. The sound of the roaring, hissing, and 
bubbling is described as loud and awful. The walls of the crater 
arc of a light-brown colour, and arc composed of successive 
layers marked out with striking regularity like the scats in an 
amphitheatre. Allowing ten of these layers to cacli interval 
of 20 feet, the depth from the surface to the incandescent 
matter would appear to be 20 3 feet. 7 ’hc periphery of the 
crater is ab ;ut half a mile, although the Japanese calculate it at 
two miles and a half. 

Mk. Percy Smith, Assistant Surveyor-(leneral of New 
Zealand, has made an ascent of Tarawera, where the eruption 
recently took place, ife found the mountain split across, the 
crack in some places being S chains wide, Mr. Smith Is now 
making a minute examination of the district. 

According to intelligence received at Hamburg, advices 
from the waters of Spitzbergen now confirm the former news 
from Iceland and from the month of the Pechora, on the 
Siberian coast, to the effect that the ice in the Arctic Sea has 
this year extended unusually far southwards. Spitzbergen, the 
sealers report, was found to be surrounded with an ice-bclt 5 to 
8 miles broad, and there was firm pack ice from Hope Island 
to Forland, about 56 miles. The great bays on the Storfjord, 
Homsund, BelUund, and Isfjord were quite in access! l)lc, and 
the sealers, after waiting all the spring and most of the summer, 
returned at the end of August, as there was no prospect of the 
Polar ice dividing. 

Prof. Alexander, who has filled the Chair of Kngineer- 
ing at the Imperial College of Engineering, Tokio, for a 
number of years past, and w'ho is about to leave the country, has 
been presented by his colleagues, past and present, with a hand¬ 
some pair of bronze vases, inlaid with silver, and with an 
address. The graduates of the college on the same occasion 
presented him with four pieces of Japanese bronze work. The 
documents accompanying these jiresents show that the retiring 
Professor U much regretted by those whom he leaves behind— 
colleagues as well as pupils. 

According to the Report of the Superintendent of the 
Government Museum at Madras for the past year, the interest 
of the people in that institution is on the increase. The 
number of visitors is considerably larger, this being especially 
noticeable in the case of women and girls, which probably indi¬ 
cates some rethxation of the custom of seclusion, and an increasing 
interest on the part of Indian women in things beyPnd, and dif¬ 
ferent from, their ordinary duties. In the work of the Museum 
there seems to have been an advance in almost every direction. 
The materiais for catalogues of the departments of ethnology 
and antiquities were collcoted. Mr. DavUon, the Well-known 
Indian ornithologist;, was et^saged at the suggestion of the 
Governor for a period of six months to make a ooHoction of 


’ South Indian birds for il>6 hnd Ijblb 

done A catalogue of Ui^e blrd« will ,1^ in 
in other departments the work of the lofttitution has 
greasing. The Superintendent notes thoi the notiye 
object to the drioking^fountoln in (he grouodo, owluig (odhe 
resemblance that the discharge of watef from the mouth Of to 
stoneware lion’s head has to the act of vomiting 1 

The total railway mileage of the XJidled States Is 
*3o»334» of which 12,116, or 9 2 per cent., is narrow gouge, 
and 187 broad gauge (5 feet and over). In view of the numoroas 
breaks of gauge, transfer-apparatus enabling quick and 
change a.ider car-bodies of trucks made for one gauge to trucks 
made for another is a desideratum. A committee of the Franklin 
Institute has just highly commended Hamsay’s system for the 
purpose. In this, when, t a broad-gauge car is to be trans¬ 
ferred to a narrow-gauge line, the car is brought with the aid of 
side trucks and cross bars over a depressed piece of line having 
both gauges, and an inclined approach and exit; and it there 
exchanges one kind of truck for the other. It may be noted 
that the narrow-gauge system in the United States, for from 
having “seen its best days,” is constantly resorted to in the 
development of mountainous and sparsely populated districts, 
California taking the lead in this respect. 

We learn from a French source that Prof, Place, of the 
Cavalry School of Sauinur, has recently applied electricity with 
great success to horses which prove refractory while being 
shod. It is known that a vicious beast will often give much 
trouble in the operation of shoeing, may even have to be 

bound and made to lie down. M. Place’s method renders it 
at once tractable, and permanently cures its aversion to the 
forge. The electric shock is given through a bridle of special 
form, from an induction-coil actuated by a dry pile. 

The effect of muscular exercise on the tempmature of the 
body has been recently engaging the attention of M. Mosso in 
Italy, In thermometrical relations the nerves, he con dudes, 
have much greater action than the muscles. Strong emotion 
will raise the rectal temperature of a dog o®’5 to 2 '\ and the 
same with man. Pain has the same effect. During a walk of 
two days, M, Mosso observed that his temperature was not in 
proportion to the work done by his muscles. When dogs rest 
after long fatigue, one observes that their heat ginks below the 
normal level, though their muscular exertion has been great. 
Again, take the evidence of strychnine and curare ; the former 
of which affects the nerve-centres, while the latter paralyses Ihe 
muscular system. A frog poisoned with curare falU into 
complete pan lysis, with lowering of heat. If a few milli¬ 
grammes of strychnine be then injected, the paralysis does not 
cease, but the temperature immediately rises. Internal tern- 
perature, then, seems to depend chiefly on the nerve-centres and 
their greater or less excitation. 

We have received the ** Proceedings and Addresses” at the 
Sanitary Convention held in March last in Howell, Michigan, 
under the direction of the State Board of Health. Tile various 
papers are of a very plain and practical character,, free lor the 
most part from technicalities. We have read with eapeqial 
interest, in view of recent diseassions in this country^ PetiC. 
Barnes's address on the aanitary conditions and noeda -of 
American schools. Speaking of the complaint in England that 
owing to the requirements of the present code the children* of 
the very poor whose food is bad and insufficient become afflicted 
with sundry dangerous nervous disorders, Prof. Barnes says that 
if this be true* for England, It certainly is pot for the tJnUed 
States. Bat there os well as here there are crities wh^ hold |he 
system of eduoation to be respostsibie for aU the Ills of yottithu 
Prof. Barnes sho^s thiUl^ Uab Adequate heat^ sM 
ireptilation he OS dhe dUef. respects in sritich AenemM 
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OM Istckiiig; li^eed it «{>pean from the papers that the 
othef^ piublic buildings of State of Michigan »hare these 
d«Dsithi ^ith the school ; ^ court-housct according to Mr. 
Watets^ is blUe betUr thaa a deathtrap, and the others are for 
/tbte betflg what they should he, 

We have received the Report and Proceedin^irs (vol. i. part i) 
of the Bristol Naturalists^ Society, The fornicr is very satis- 
facftwyf as It shows an increase in the membership and an in¬ 
creased attendance at the ifioetlngs. The finance>^, too, are in a 
soartd state^ with the exception of the special library fund, 
which appears to be in debt The Council urge the formation 
of simitar Societies in neighbouring towns, and their affiliation 
to the Bristol Society, “for so much can be done for science by 
mutual intercourse and encouragetnc;i!,” The contents of the 
Proceedings (the part being prtjfusely illustrated) reach a high 
.standard. Prof, Lloyd Morgan publishes the tliird and fourth 
l>atts of his “ Contributions to the Geology of the Avon Basin," 
dealing with the Portlmry, Clapton, and Portishead districts. 
Mr. Wilson, Curator of the Bristol Museum, gives the history 
of the exploralion of the Iwne-cavc or fissure in Durdhtim Down, 
fVoui which the series of mammalian remains in the Bristol 
Museum were obtained. Lists are given of the remains found, 
ami of the principal publicationi, referring to them. Mr. Buck- 
nall publishes Part 9 of his “ Fungi of the Bristol District," 
while Mr. Griffiths writes on ilic Cicada sepfemdecint^ “ the 
seventeen-years’ locust" of America. There are scveml other 
more general juipers. At the end is the continuation of the 
“Flora of the Bristol Coal-Field," edited for the Society by 
Mr. J, W. White, the compilation of which was commenced 
seven years ago, and which has continued steadily ever since. One 
thousand and ihre^ species have already been treated as inhabit¬ 
ants of the district. The ]>re^ent part, which is the sixth, treats 
of Glumifirm Cyt/moperaite isx\A Cryptogctmctc Cascu/arcs, It is 
liroposed to a^, once revising the earlic*r parts with a view 
to the prc[ttf> t on of n second edition, and an appeal is made 
to members and friends to aid in making the work as complete 
and accurate as possible. It is hoped in ihh way to lay before 
the 5 >ocietya thoroughly worthy account of the boiaoical wealth 
of Bristol. 


addresses. Balancmg this eaeiUnous aggregate of trouble \o the 
jnibhe, p/m that of the library officials in carrying it out, against 
that of the latter in tracing borrowers who have removed without 
signifying the same to them, we cannot think that this shouts 
either the wisdom of the serpent or the harmlessness of the 
dove 1 Science and other educational classes, so aptly carried 
on under a free library committee, were attended by 141 
students in 1884-851 and, w'e are glad to see, by 186 in 
1885-86, Three branch reading-rooms however, we note with 
surprise, were not attended sufficiently to make it worth the 
expense of keeping them upon. 

Tiik intelligent community of Watford, to whose various clqbs 
and classes, all working together under one committee, we called 
attention some time ago, find co-operation so successful that they 
have published a bound hand-book of 160 pages, containing, 
besides a library catalogue with supplementary lists down 
September 1886, all the other varied information which they 
have to lay before the public. The principal item to notice U 
that they have succeeded in adding the University Kxtendon 
lectures to the numerous branche'! of art and science already 
undor their care. The name of “ The Free Library * College ’ 
of Science, Art, Music, and Literature" has now been adopted, 
as denoting the “ collection " of schools of which it consUKK 
Sir John Lubbock has accepted the new office of President of it, 
and on Tucs<lay, the 28th ult., he delivered an opening address. 
He chose the subject of ants and thoir ways ; and, since natural 
hiNlory is among the scientific pursuits of the college, it was both 
a specially fitting and, we need not add, a generally interesting 
subject. ^I'hc nucleus of all the various work carried on at Wat¬ 
ford is a free library rate which even now only brings in 240/. a 
year. Such success should therefore encouiMgc such smaller 
towns as cannot find separate cofmnitlces each with its awn 
work and expenditure also. 

Amongst the papers read at the International Congress of 
Or/enlalisls at Vienna were one by Dr. .Siein on the Hindu 
Kush and Pamir in Iranian geography, and one by Prof. Kuhn 
on the Indian dialects spoken in the lliiulu Kush. Prof, de 
Lacouperie also read a paper on the aboriginal languages of 
China. 


The Otago Acclimatisation Society have, during the past 
y«ir, 1 een highly successful in their fish-culture operations in 
New Zealand, The utmost is being done to naturalise Sal- 
monidiK to the waters of that country, and from all accounts the 
experiment is likely to succeed. The Society are about to try 
the experiment of retaining salmon in fresh waters at Marshall’s 
Creek with a view to testing the assertion liiat it is not a physio¬ 
logical necessity for fish to repair to the sea to render them 
<CApab!e of reproduction. 

NuwCASTLE-urON-TVNK Free Library, though suffering from 
A fire which aroeo from the Hue of a sunlight in the reference 
r(»oai getting ov«rheated, and caused both reference and issue 
department to be elosed for many days, nevertiicless records 
general prosperity, boasting at the same time the issue of the 
smallest percentage of fiction of twelve of the largest free libraries 
in England. A new catalogue of rD,ooo books added to the 
lending department during the five years and a half the library 
has open, and another of the juvenile department, are being 
prepnired to nmet the want that must be so urgent to a library 
whi^ cro^rded applicants can gain knowledge of the treasures 
^ other diannil. Only thirteen volumes, not 
wbvi^ n/ i have been lost during the same length of not 
aoadMngi ifi isMies; In the jovenUe department only 

,< in during the past year pert tme Tofume 1 Yet, 

pa if this v^ere not satisfactoiy, the Coinmiuee have decided to 
ov«r ; 85 iffl 6 persoM) mttftw hw ticket - 
ilkstahd onett in dW y«ai^ m the sake of eormtihg 


Messrs. Spon have in the press: “ Metal Plate Work, its 
Paltcrns and their Geometry," by C. T. MilUs, M.LM.E, ; 
“A Practical Hand-Book on Pump Construction," by Philip R. 
Bjorling ; “ Spons’ Mechanici.’ Own Bo >k " (second edition); 
“Quantity Surveying," by J. Leaning (second edition, revised 
and enlarged); “ A 'Preatisc on Secondary Batteries," by Prof. 
Silvanus P. Thompson, D.Sc,, B.A. 

The additions to the Zoological Society’s Gardens during the 
past week include a Mona Monkey {Cenopit/iccm mono) from 
West Africa, presented by Mr. W. P. He why; a Malbronck 
Monkey {Cercopithccus cyuosurm) from East Africa, presented 
by Mr. Lionel R. Crawshay ; a Rough Fox {Cani$ radis) from 
British Guiana, presented by ('apt. J. Smith ; a Hairy-rumped 
Agouti (Vasjfpmia prytnmhpha\ from Guiana, presented by 
Mrs. Otto Fell ; a Common Hedgehog {Erinacem eurofneus) 
British, presented by Ma<iamc Tina Mazzoni ; two Moorhens 
{Gallinula ckhropus)^ British, presented by Lord Moretoti, 
F.Z.S. ; ft Homed Viper {Viper cornuta) from South Africa, 
presented by Mr. C. B. Plllana, 


OVR ASTRONOMICAL COLUMN 

Personal Eqvation in Observations of Double Stars. 
—M, BigourdADt of the Paris Observatory, has taken the above as 
the subjeetbf his ThesU for the degree of Doctor of Physical Science. 
In an historical vevlew of the subject he refers to the labours of 
pftweSt W* O. Btruve, Duner, O, Stone, F, R. Helmert, 

and T. N. tie dwells parUcUlarly on the researches 
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Strove, wltO baa persevefed so a^&idoousiy in the observation 
of anidctkl stars mUiated by W, Struve. M. Bigourdan 
shows, hoWever, that by tills method it is not possible to et^ 
nUnate the errors due to the instrument itself, and especially to 
the object-glfioa Hut it is M. Bt^ourdan’s opinion that it is 
difficult, if not imposaible, to avom the employment of arti* 
fictal stars in determining personal equation in measures of 
double stars, and he has accordingly devised an apparatus, 
which be describes as simple and of moderate cost, by means 
of which observ^ons of artificial stars can be made at any time, 
and which he considers to be free from the objections which 
have been urged against Struve's method. In this apparatus 
the plate pierced with holes which form the images of the 
** stars” and the viewing lenses, are carried by one tube which 
is movable round a horizontal axis, so as to vary the inclination 
of the eyes with respect to the horizon ; the pierc^ plate rotating 
in its own plane so as to vary the angles of position of the arti- 
heial coupler. M. Bigoiudan gives in the Thesis a great 
number of measures made with this instrument, deduces a 
formula for his personal equation in position-angle, and shows 
ho A- the application of the corrections deduced from it improves 
the observations. 

Publication der Astronomischen Gesellschaft, No. 
XVIII.—This is a paper by Herr Romberg, of Pulkowa, con¬ 
taining the approximate positions of stars whoie places (chiefly 
as comparison-stars for observations of planets and comets) are 
given in vols. Ixvii. to cxii. of the Asironomische NachrichttUt 
arranged in order of right ascension and reduced to the epoch 
1855. This work is a continuation of a similar one executed 
by Schjellcrup for vjls, i. to Ixvi. of the sane periodical, form¬ 
ing No. VI IT. of this series of publications, and is similar in 
form to it. The right ascensions are given to seconds of time, 
and the declinations to tenths of a minute of arc, and Herr 
Romberg expresses a hope that his Catalogue may be useful not 
only as an iniex to such a large number of observations of 
stellar positions, but also as a groundwork for accurate deter¬ 
minations of the star-places. The total number of stars in the 
Catalogue is about 8000, the great majority of them being fainter 
than the seventh magnitude, 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 OCTOBER ia-^16 

/ pOR the reckoning of time the civil day, commencing at 
' ^ Greenwich mean midnight, counting the hours on to 34, 
is here employed.) 

At Greenwich on October lo 

Sunrises, 6ti. 17m. ; souths, iih. 47m. r6s. \ sets, I7h, 17m. ; 
deck on meridian, 6® 43' S. : Sidereal Time at Sunset, 
iSh. 34m, 

Moon (Full on October 13) rises, i6h. 37m.; souths, aah. 19m. j 
sets, 4h. iim/ ; decl. on meridian, 4® 7' S. 


Planet 

Rises 
h. m. 

Souths 
h. m. 

Sets 
h. m. 

Decl. on meridian 

Mercury 

..77 .» 

12 20 . 

. >7 33 

... 9 57 S. 

7 enus... 

.. 4 56 

II 0 . 

. 17 4 

0 4 

Mars ... 

.. 10 46 ... 

14 49 . 

. iS 52 

... 21 50 S, 

[ttpiter... 

.. 6 II ... 

II 46 . 

. 17 22 

... 5 29 s. 

Saturn... 

.. 22 iS* ... 

6 20 . 

14 22 

... 21 22 N. 

* Indicates that the rising Is that of the preceding evening and the setting 
that of the following morning. 


Occultations of Stars by the Moon (visible at Greenwich) 


Oct. 

Sur 

Mag. 

Disap. 

Reap. 

Corresponding 
angles from ver¬ 
tex to right for 





h. ni. 

inverted image 




h. m. 

0 0 

13 . 

. /Piscium ... 

... Si .. 

83 S 8 

... 0 ist 

... 40 *9 


. At Ceti 

... 4 

18 11 

... 19 I 

... 46 373 

r6 , 

. Tauri ... 

... 4 i .. 

18 52 

... 19 36 

... 98 316 

16 

. Ttturi ... 

... 4 i .. 

19 1 

... 19 37 

127 i86 

i6 .. 

. 80 Tauri ... 

... 6 .. 

«9 *5 

... 20 4 

... 34 287 

16 .. 

. Si Tauri ... 

... 54 .. 

>9 36 

.. 20 30 

... 33579 

16 .. 

. B.A.C. 1391 

... 5 •• 

30 5 near approach x <5 ^ 

16 .. 

. 85 Tauri ... 

... 8 .. 

30 5 

... 30 59 

... 53 asi 

16 .. 

. Aldeboran 

... 1 .. 

33 37 near approach 155 ^ 


t Occurs On tha following morahig. 


PariaHi S^re 

Star |t'.A. IDeclh v.;" 

h* MS. ^4 h. mi, .,' 

U Cephei . o 52^3 ... ii id N. Qct. 14^ 5 jh 

S Cassiopelse ... 1 11*3 ... 7a 1 N. ... „ M 

X Taurl . 3 54'4 ... la 10 N. | 0 , 31^ 

14. I $3 

U Monocerotis ... 7 35*4 ... 9 33 8. .k. h < 3 * m 

U CoTonse.15 13*6 ... 33 4 K. ... „ 13 , kS $3 wi 

*1 5 43 « 

UOphiuchi.17 10*8 ... i ao N, ... 3 3g •* 

and at intend of 30 9 

W Sagittarii ... 17 57*8 ... 39 35 S, ... Oct. 13, 3 o if 

U Sagittarii.18 35*3 ... 19 12 S. ... „ if, 19 O «s 

„ 14. 19 o ^ 

R Scuti .18 41*4 ... 5 SoN. ... „ I 3 , M 

i Lyra;.18 45*9 ... 33 14 N. I4» 19 oif 

R Lyrnc . 18 51*9 ... 43 48 N. ... „ 13, if 

V) Aquilce .19 467 ... 0 43 N. ... „ 11, 33 O if 

V Cygni .20 37*6 ... 47 M N, ... „ iSi M 

TCapricorni ... 31 157 ... 15 38 S.. 13, if 

5 Cephei .32 24*9 ... 57 50 N. ... *, 12, ig o m 

$ Aquarii ..22 51*0 ... 20 57 S. . ,, 12, M 

M Unifies maximum ; iW rnlnimum. 


GEOGRAPHICAL NOTES 

Ate recent meeting of the Anthro]x>logical Institute in con¬ 
nection with the Colonial and Indian Exhibition, Mr, Fryer, of 
the Civil Service of British North Borneo, read a paper on the 
natives of this region. The main race, the Dusuns, are in all 
probability descendants of a mixed aboriginal and Chinese 
ancestry, and as we come nearer to ,^bc coasts the sub-tribes mix 
and blend with each other and with aliens, till on the east coast 
there is very little of the native type left at all, a race rapidly 
springing up there of very cosmopolitan origin. On the west 
c<jast there are more natives ana fewer aliens, but much the 
same thing is occurring there on a smaller scale* It is difficult 
to say where the Dusun ends and the Dyak proper begins ; the 
former were at one time head-hunters, but they are now settli^ 
down under the North Borneo Company quietly to rural toib 
They are thriving and increasing, and there is no fear of their 
melting away and disappearing, as so many races have done 
when brought in contact with the white man. The same may 
be said of the sea-coast races, especially of the Bajans. The 
Sooloos are the principal fishermen, and, like the rest, are now 
settling down to a more quiet and orderly life. The first true 
tribe of the interior arrived at from the east coast is the Booloo- 
doopy, a somewhat singular people, many of them having 
strangely Caucasian features, or, at all events, departing largely 
from the ordinary Mongolian type. Mr, Pryer describes several 
other tribc\of the interi »r, and he inclines to the idea that the 
Chinese typiMaiar more predominant in Borneo, even amongst 
the Dyaks, than has generally l)cen supposed. He does not 
think that the Chinese went over in bodies to North Borneo, bjlt 
rather that in the long course of Chinese trade with ahd settle¬ 
ment in the island, a slow and steady infiltration of Chinese 
blood, though not of Chinese speech or manners gene^'aUy^ took 
place. 

At a late meeting of the Paris Geographical Socirty M. 
Hamy made a communication on an exhibition of cotlectioft^ 
from the French possessions in AVest Africa in the Jardlu des 
Plantes, contributed by the Museum of Natural Histoiy ami 
that of Ethnography. The exhibition, he said, Was composed 
of two sections, one devoted to natural histoiy* the otwv to 
ethnography. The first showed that the countries were rich In 
iron and copper, which had ever furnished the natives with 
indispensable implements and utensils, Trees and various plaats 
abound, and game is not rare. Numerous races live aha have 
lived in these regions. The exhibition shows how they are at 

S resent distributed in West Africa. There are four groups of 
fegroes :—(i) TheKegriUos or Pygmies, the most western race. 
They Uv« now only in small scattered colonies in the tnori: un^ 
healthy spots, such as the estuary of the Qgwe, and the interior 
of Mayonbo; they ere called Okoa, I^tigoe, Baldfe^lSsaikid^ 
Babonkq, &c. (3) The second group is hracnytp^halci^, of 
middle height, and lives principmly on the ri^t temlt of the 
Lpwer Goi^, but pakticidai^ on the LoaugO* They work in 
iron, and are tar advanced m the teechamcal arts. Thfe 
Mpongost or people tA the Gabooh, who have been in 
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wM Eurbpttaae sSnoe tlie end of th« sixteen:h century. M. 
Htuny refimd in detail to the manners and industry of this 
p^ph. (4) Tills is a sU£;htty heten^eneous ^up, constscing of 
the Otanoss* Ondumbew^ £&, who live in the neighbourhood 
of FhmceWlle. In condosioB the sp^er referred to the 
Uit«ira»t of ethnologicat resoareh in relation to the movements 
of peoples on the earth’s surface. Here, he said, ethnography 

espemly bound up with geography. 

Th* Portuguese explorers, Col. Serpa-Pinto and Lieut. 
Cardosa (accoidiiw to the Caionus and India) recently left the 
Cape Colony for Lbbon. These gentlemen have accomplished 
a most important scientific exploration in the Lakes region. 
Leaving Mozombioue. they proceeded by land to I bo, correcting 
many errors that had crept into the charts. From I bo they 
advanced to Nyassa at the head of an Expedition 800 men 
strong* makiog as they went a geodetical tnangulation of the 
ocnmtry, using instruments of great precision. Col. Pinto, in 
consequence of a dangerous attack of illness, was obliged to 
leave the Expedition In Mebe’s country, of which he had made a 
geological survey, occupying a long time. Lieut. Cardor.a, 
who nad been blind for fifty days, happily recovered his 
sight in time to take the command of the Expedition, con¬ 
tinuing the work to Nyassa, from whence he went to Shirva 
and piantyre, and by a new road to QuiUmane. The whole 
party suffered from hunger on the way ; all the do^ died of 
starvation, and the men narrowly escai'ied the same fate. The 
Expedition was accompanied by 200 Zulus, who rendered splen¬ 
did service'., being conspicuous for their courage and devotion. 
Besides their scientific work, the first of the kind done in that 
part of Africa, the leaders of the Expedition extended the Por¬ 
tuguese dominion over all the important chiefs visited during 
the journey, lusting twenty months. Everywhere the Expedition 
was heartily welcomed by the natives, the only place where the 
Mission was not Cordially received being, it is said, the Blantyre 
Mission Station. 

The September iasite of the ScaUisA^ Geographical Magazine 
contains a paper by Prof. Meiklejohn on the history, poetry, 
&c., in geographical names. Mr. Murray, of the Challenger 
Expedition, reviews the existing state of our knowledge 
of the Antarctic regions d propos of the project for expliring 
them. The Council have unanimously resolved to support any 
movement having for its object the careful exploration of the 
Antarctic regions, *'a$ being certain to result in large and im¬ 
portant accessioas to our knowledge in geography, oceanography, 
metorology, and other branches of physical science.” They 
think the expedition should be undertaken at Government 
expense, but the co-operation of Australasian Governments 
might be invited. They suggest a conference of delegates of the 
leading scientific Societies to draw up a memorial to the Govern¬ 
ment on the subject. 

ACCO&ding to the latest intelligence received at Zanzibar 
ftora the interior of Africa, Dr. Wilhelm Junker, the African 
traveller, was at Msalala, south of the Victoria Nyanza, and was 
about to start for Zanzibar. Emin Bey was still at Waclely, and 
in urgent need of supplies of ammunition and stores. The 
King of Uganda had murdered all the English and French con¬ 
verts, and the missionaries were in great danger and had asked 
for assistance. 

Pgop. BLUMENTRrrr contributes to the last number of 
Glaihus {vol. 1. No. 14) an interesting article on the Manguians 
of the island of Mindoro, in the Philippines, based on a Spanish 
work by Don Morera on the geography and natural history of 
that archipelago. Next to Luzon and Mindanao, Mindoro 
contains the greatest number of wild tribes. Those which live 
on the coast and along the banks of the rivers are known under 
the general name of Manguians, while the Bangot inhabit the 
plateaus, and tbe Buquit and Beribi have their villages amongst 
^e mountains of the interior, but these names vary greatly 
in di^ent parts of the fsknd. They exhibit a mtxture of 
various races. Besides the Malay'^, there is Negrito blood in 
tbe Biiquilf, and m some places traces of Chio^ descent also. 
Frpf. ^lumentritt confines himself to describing the raknners, 
miitoins, dress, ^c,, of the Mangirinna. Incklentaliy, however, 
ihe pAp^ tends to show riie enormous complication amd ditecnlty 

miMogkftJ questions tcloting to the Philippine Islands. The 
oonetarit of different races from China, Malaya, and 

Mris of Melanesm, and Polynesia has created «toktnire of which 
almost undUneiidble* 1%e vest variety 


of names given to tribes, which rarely mark any ethnical dis¬ 
tinction, and which sometimes are given to the members of the 
same tribe, add to tbe confusion. 


NOTES ON VESUVIUS FROM FEBRUARY 4 
TO AUGUST 7 f 1886 

T N Nature (vol. xxxiil p. 367) I gave a description of the 
^ changes that had taken place in Vesuvius during the pre¬ 
ceding months, and of the eruption of February 4. The lava 
that issued on that occasion continued to flow in abundance 
until the nth, forming a brilliant streak on tbe northern slope 
of the cone. After that date the output of fui.ed rook varied 
at intervals till about the end of the third week in March, 
when the outflow stopped. 

On April 21, at about 5 p.m,, lava rose from that portion of 
the fissure crossing tbe great crater plain on its south side, and 
which was the one by which' the eruption of May 2, t88j, had taken 
place. The quantity that oozed out was comparatively small, 
and sufficed only to flow down the side of the great cone for 
about 100 metres, so os to just cover the point of exit of the 
lava that had issued from the same fissure in the spring of 
1885. The new lava piled itself up into a kind of boss, and 
thus soon plugged its own passage. 

A few days after, that )«, on April 27, a new outburst oc¬ 
curred, again at a weak point—the upper limit of the fis'iure of 
1881-82, above the buttress of lava formed subsequent upon 
that eruption. This was sufficient to carry off the overflow for 
some weeks. Slight variations, such as arc constantly going on, 
were observable in the activity of Vesuvius and the outflow of 
its lava during the whole of the month of May. During the 
eruption of Etna, Vesuvius did not show the slightest sympathy 
—^just what we should expect when our conception of a lateral 
outburst is that it is simply a mechanical result of changes that 
proceed in the upper part of the volcanic chimney, and usually 
of the mountain itself. 

During the month of June the outflow of lava on the eastern 
side i>erai5ted, adding to the great boss, hump, or buttress 
formed during the years subsequent to the eruption of 1881 82. 
Owing to the height of the lateral outlet, and probably also from 
its narrowness, the level of the lava column in the chimney was 
very high, and, as a consequence, the numerous pasty lava-cakes 
added much to the size of the eruptive cone, which grew .so 
rapidly during the month as to cover all the old remnants of 
crater-rings except n small portion of tbe northern rim of that 
of 1881-82, On June 29, when 1 visited the crater, I found a 
brng continuous fissure extending rijjht across the great crater 
plain in a westerly direction, and emutinf^ an abundance of hot 
air, HCl, with vapour of chlorides, which were deposited in 
feathery bunches on the cooler edges of the fissure. 'This fissure 
no doubt corresponds to the upper limit of a radial dyke, os did 
the one existing for many months previous to the eruption of 
May 2, 1886, and probably does, like that one, indicate the 
direction of an eruption at some future time. When such an 
eruption takes place it will be unpleasant for the funicular rail¬ 
way, which, although a little south of the line of fissure, would 
be within reach of the outbursJt. In the above-mentioned visit 
it was possible to watch the eruptive mouth for some time from 
the edge of the cone of eruption, and to take an instantaneous 
photograph of it amidst an exciting bombardment of stones, not 
dangerous for one’s self, but unfavourable to an inactive photo¬ 
graphic camera. Unfortunately on accident happened to the 
negative, but I have since been successful in obtaining a per¬ 
manent record of the eruptive mouth, though hardly sudi a 
successful picture. The diameter of the main vent was about 
3 or 4 metres, and nearly circular. 

The crater was again visited on June 5, but no marked change 
had taken place, and lava was always issuing on the east side 
and flowing first to one side and then to the other, always 
adding to the great buttress. 

Ilie cone <3* eruption, owing to its great increase of site 
during the last thirteen months, formed a very conspicuous 
mound, perched as it were on the flattened summit or crater 
plain of 187R, which truncates the ereat cone of Vesuvius. On 
June 28 it was observable from Naples that the cone was falling 
m, and tbe spbie or bo^ forming the northern boundary of the 
crater of eruption had in part disappeared, and owi^ tp the 
pluggfbg bf the passage the smoke on^ escaped in puffs. This 
crummltig ih 6f the crater walls was no doubt due to the lots of 
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'Support of the column of ilava within the chimney. This lower* 
Ihg of level probaWy produced the extension outwards of the 
eastern dyke, and the lateral outlet of lava was consequently 
lowered. This was confirmed by the much increased outflow of 
lava coincident with the falling in of the cone. 

Buring the first week in July the volcano appeared from 
Naples to be very quiet; indeed, less vapour was escaping from 
the summit than at any time during the last seven ycara. From 
time to time the vapour was, from the gradually increasing pres* 
sure, able to burst its way through the loose materials that 
choked the outlet, When a puff of smoke would be visible of a 
dark purplish-black c<jlour, duo to its being charged with vol¬ 
canic ash derived from the churning up and trituration of the 
lava fragments, scoria, and lapiUi it had to traverse in itsc^cape. 
At the same time a slight refleciion was to be seen at night, indi¬ 
cating that the lava surface, although lowered, was not so to any 
great extent. 

On this day, July 8, the lava which had always been gradually 
advancing, had crossed the southen^ end of the Val d’lnfemo, 
and flowing down one of Ibc w<KKled ravines on the property of 
the I’rincc of OUajano, where it destroyed a number of trees, it 
continued its course, overwhelming some vine gardens. On 
July 12 the number and quantity of the black smoke puffs was 
very great, and the crater was in the full ash-forming stage, and 
towards night the vent had been considerably clearal, so that 
the reflection wns well marked. The next day the smoke issued 
freely and uncharged with ash, 'fhe change that took place on 
the 12th was no doubt due to the lava rising in the chimney 
-consequent upon the lateral outlet getting choked ; as on the i ith, 
the abundant flow of lava became very much diminished. 

On July 20 the puft’s of dark smoke again appeared, indi- 
'Cating a return of the crumbling in of the crater j this was again 
due to the lowering of the lava level, and, as was expected, the 
fluid rock issued in great abundance the following day, again 
destroying trees and vine ganlcn^, The next day the lava 
was still flowing in abundance, so us to form a bright streak on 
the slope of the great ermc. 'J'hc outflow continued to gra¬ 
dually diminish until the 30th, the crater above remaining 
inactive. On the latter date, however, the lava rose again 
sufficient within the chimney to cause the vapour to find a 
pfl&sagc through the materials choking the main vent, so that 
on that day the puffs of black smcjke were again abundant, and 
accompanied by the ejection of partially triturated subangular 
old lava and scoria fragments. In the evening bright bursts 
were well marked, showing that the vent was again cleared. 
The two following days llic volcano maintained the third degree 
of activity Brit, v/.wr., 1885, p. 395). 

During the first week of August the lava again flow^ed rather 
freely from the mountain’s side, whilst from its summit hardly 
any vapour escaped except from time to time a puff of block 
smoke. On August 7 a visit w.as )>aid to the crater. The cone 
of eruption has been reduceil in height about 30 metres, and its 
remnants form a low enUer ring inclosing a crater of oblong 
form having a diameter of about 80 X 60 metres. Its greater 
axis lies in a Hue from aboiilK. S. E. loW.N.W., and its bottom 
is double, so that it seems to result from two craters closely 
overlapping each other. The crumbling-in process was still 
going on, and the trituration of the loose stones and the charging 
of the vapour puff by the ash or sand could be watched from a 
■distance of a few yards, I was successful in obtaining two 
ordinary and two instantanetuts photos of the interior of the 
crater, only the eastern half of which, however, was active. 

The principal facts that may be gathered from the study of 
the phenomena of Vesuvius during these few months are rather 
■confirmations of what the author has described as the mechanism 
of lateral erutxions, which may he summed up thus. The lower¬ 
ing of lava level within the chimney due to a lateral outlet 
removes the support the former gave to the walls of the crater 
and vent, w hi eft in consequence tumble in and choke more or 
lesft of the main nutlet. Next the vapour contained in the lava 
may be compelled to escape laterally, but has onatural tendenw 
not to do $0, but rather to seek its path straight upwards, if 
the lateral outlet becomes choked, tne lava SameOiately com¬ 
mences to rise in the chimney, and the escaping v^ours burst 
through the loose materials m the chimney in pulR, grinding 
and,triturating them, carrying upwards their dust, which tints 
the smoke of a dark colour, and, faJUng around the volcano, 
ooostitutes one of the forms of volcanic ash/' the chetniaal 
composition of which represents that of all the rocks tritottited 
the saline substances condensed from the smoke. If one 


wulks Across this when one nptice the 
plating of their hoot-unils with coppu^ thn ahwhdn^ 

of the chloride of that metal* 



THE ADELAIDE BOTANIC QAL^D&N AMD 


GO yEENMENT PL ANT A TION 

HK report of Dr. Schoznburgk on the progress and coi^tibn 
of the Botanic Garden and Government riantation, Ada-* 
laide, during the year xRSS baa just reached us. Speakii^ 
of the rainfall, Dr« Schornburgk says that the year was oho Uf 
the driest and most ungcnial that he ever had to contend 
the rainfall being no more than inches, which was 

inches less than the fall of 1884, and 5'37a below the avenigo 
rainfall during the previous forty years, During September, 
October, November, December, and January no more than 3 
inches of rain felU and the heat duriUg these months was abnor¬ 
mally great. The drought and heat combined had an injurious 
effect upon the vegetation, especially upon many of the trees 
ond shrubs in the Botanic Garden, natives tff cooler countries ; 
the losses sustained, however, were not so great as wcks ex¬ 
pected, owing to an abundant supply of water. On the other 
hand, in May and June severe frosts were eX]>erience<l, so that 
trofjical and sub-tn>pical plants and shrubs suffered greatly. 

On the question of the introduction and acclimatisation of 
new economic plants, Dr. Schomburgk recoMs his experience 
with many that have been widely distributed through the agency 
of the Royal Gardens, Kew, and have become known and esta¬ 
blished in other colonies as well as in India, auch, for instance, 
as the Kumara {Jpoma'a ckrysorrhiza)^ the tubers of which form 
an article of food in New Zealand. Dr. Schomburgk says he 
believes that the plant will grow well in the gullies, because the 
climate there is cooler and moistcr than on the plains, and to some 
extent approaches that of New Zealahd. The.Cringelly oil plant 
[Sesamum indkum) is also reported upon favourably. 7 'hc seedii 
were sown in drills in tlie open ground in October, and came up 
in about fourteen days. Considering that neither the dry spring 
nor the summer heat affected the plants, there seems no doulit 
that the species can be successfully cultivated in South Australia. 
The plant is an annual, and is very largely grown in warm 
countries for the sake of the sweet limpid oil now so much used 
for mixing with olive oil. 

Under the head of Rhopitla sp. an“ announcement is made of 
the receipt from Kew of a parcel of sccd.s of a tree belonging to 
the above-named genus, a native of Columbia, with I lie follow¬ 
ing extract from a letter of Mr. W. T. Thiselton Dyer r—The 
Rhopala Ls a small contorted tree growing to about twenty feet 
in height. It is remarkable for l^ing absolutely indestructible 
by fire, in large districts where the dry pastures and bush Ate 
burnt twice n year. Its resistance to nre enables it to exUt to 
the exclusion of all other trees and bushes as a perfect naiural 
plantation. The periodical burning destroys everything except 
this tree. The resemblance to a plantation is moreover en¬ 
hanced by the circumstance* that the trees never form thickets, 
and they are thickly and almost systematically dispersed over the 
land. The tree delights in the most sterile soils, but always of 
a stony or shingly character. Sometimes it j^rows in place* 
so b.arren that even grass cannojt exist. Tms suggests the 
idea that it may be turned to account in .sterile districts within 
the tropics.” Dr. Schomburgk expresses.some doubt whether 
the plant will thrive out of doors with them, hut thinks it may 
do well in the Northern Territory. 

The Herbarium and Museum have both been cottsidetably 
enriched by additional specimens during the year, so that the 
utility and efficiency of the whole establishment are riitmmgkfy 
maintained. 


THE AMERICAN ASSOCIATION 

■[7 ROM the report in Science of the Buffalo m^ing of the 
American Asaodalion we condense the lotlowmg brief 
summary:— 

Prof. Gibbs's masterly addres^ hi the Bection of 
and Astronomy, upon the subject of Multiple Algebraf*' ii^ 
too long and/or too taohnicArA nointe for ]pre«e«HA^0A iu m to 
ottr readero. His opening fetmtrks si^re ns Mo^r-*^ 

It has said that * the hmniih mind bn 4 never InMAiod 
A labonr-nviiig ilt^^ ^gebfra.* If this> be 

but QatuTAl and {hnpet m age Bke har owUt 
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bf timUiiitlcatlon df Ubattr-Miying mucltinery^ should be dis' 
by «n QAevanttpIdd idevtilopment tif this most reffned 
ana ihost boiratiftd of nmchiaas. That such has been the case, 
no ojse'wUI The improTcmeist has been in every part. 

Bvto to emunerate the prioci]^! lines of advance woulcl l>c a 
t|t«k fbr aity ono—fot the, an impossibility. But if we should 
isk in W'W direction the advance has been made, what is to 
bhavACttfi'ito the development of algebra in our day, we may, 1 
thinici point to that broadening of us fields and methods which 
givas us ^ multiple algebra/ ** 

The spealcer then gave a critical historical review of the dif- 
fesfnst contributions of Hamilton, MiHjiu*, Grassmann, Saint- 
Vjanant, Cauchy, Cayley, Hankel, the Peirces, father and son, 
oAd Sylvester, to these new methods of mathematical analysis, 
showing the additions and developments made by each to the 
various subjects. 

In the second part of the paper Prof. Gibbs criticised the 
methods of some modem writers on these subjects, showing' how 
thay failed to grasp the full significance and bearings of the 
matters they were dealing with, being too much hampered by 
the old ideas and methods of simple algebra. 

In the third part of his paper Prof, liibbs directed attention 
more critically to multiple algebra itself, and inquired into Us 
essential character and uh mr:«t important principles. 

Then followed a long discussion of the fundamental concep¬ 
tions and methods of modern mathematics, which nothing but 
publication in full could render intelligible, and that only to 
mathematicians. 

The fourth part of the paper was dcv.')ted to consideration of 
some of the applications of multiple algebra. P'rom this wc 
quote the following:—“First of all, geometry, and the geo¬ 
metrical sciences which treat of things having position in space, 
—kinematics, mechanics, astronomy, crystallography,—seem to 
demahd a method of this kind, for position in space is essentially 
a multiple quantity, and can only be represented by simple 
quantities in an arbitrary and cumbersome manner. For this 
reason, and Inicause our spatial intuitions are more developed 
than those of any other class of mathematical relations, these 
subjects are especially adapted to introduce the student to the 
methods of multiple algebra. Here Nature hensclf takes us by 
the hand, and leads us along by easy stcj>s, as a mother teaches 
her child to walk. In the contemplation of these subjects 
Mdbius, Hamilton, and Grassmann formed their algebras, 
although the philosophical mind of the hst was not satis¬ 
fied until he had produced a system unfettered l>y any spatial 
relations. It is probably in connection with these subjects 
that the notions of multiple algebra are most widely dis* 
fteminated. Maxweirs * Treatise on Electricity and Mag- 
netitm* has done bo much to familiarise students of physics 
with quaternion notations, that it seems impossible that this 
subject should ever again be entirely divorced from the methods 
of multiple algebra. I wish that 1 could say as much of astro- 
nomy. It is, I think, to be regrette<l that the oldest of the 
scientific applications of mathematics, the most dignified, the 
most conservative, should keep so far aloof from the youngest of 
mathematical methods; and standing, as 1 do to-day, by some 
chance, among astronomers, although not of the guild, I cannot 
but endeavour to improve the opportunity by expressing my con¬ 
viction of the advantages which astronomers might gain by em¬ 
ploying some of the methods of multiple algebra, A very few 
of the fundamental notions of a vector analysis, the addition of 
vectors and what quaternioniats would call * the scalar part and 
the vector port of the product of two vectors' (which may be 
defined without the definition of the quatemion)‘Mbese three 
UCfifooft, with some four fundamental properties relating to them, 
ose maifficient to reduce enormously the labour of mastering such 
subjects os the elementary theory of orbits, the determination of 
on oihik-ftoto three observations, the differential equations which 
are used In Aitennining the best orbit from an indefinite number 
of dbeeryutioiis by the method of least squares, or those which 
elye the Mitutboticms when the elements are treated as variable, 
tn ofi these sul^ects the analytical Wotk Is greatly simplified, 
odd It is fat- e«eie«‘ to get the best form for numericiiu calculation 
than in Ithe dSe of ordinary analysis/* 

Uhntra^ion't of tho various methods bf applying 
mu^fklo algebra to dififbm of probletns. 

BfiOf. address oh ''The Seat of the EleetTomotive 

wm a of ihe hisbry qf the hivestiga* 

tlbn« toififid the of the eumht in g^vonio batteries. No 

setfile the wbWh has been eo h»^ 

h'lboAe of ioohtention* 


In his address to the Section of Biology, Dr. H. P. Bowditcb, 
of Boston, concluded that investigations into the chemlcaT 
changes, Che heat pfoduotion, and the fatigue of active nerves, all 
tend to results more fovonrable to a kinetic than to a discharging 
theory of nerve action. 

In the Section of Anthropology a novel and ingenious method 
of getting aft insight into the unconscious mechanifim of author- 
shm was described by Mr. T, C. Mendenhall, under the title- 
** Characteristic Curve'; of Composition.” The method consists 
in counting the number of words of each length, from one letter 
to fourteen, fifteen, or aS long as were found, and plotting the 
result on a curve, in which the absciss® represented the number 
of letters in the word, and the ordinates the number of words 
per thon.sand of each length. It was shown that while the curve 
rcstilting from each thousand words was not entirely regular, that 
resulting from five thousand was much more regular, and that 
from ten thousand almost entirely so. The inference from thia 
was, that the phenomenon.which the curve represented was a 
regular one, and that it was an expression of the peculiar voca¬ 
bulary of the author. Moreover, by comparing the respective 
curves, one would be able to judge whether two works were 
written by the same author, and perhaps even decide the con¬ 
troversy whether Bacon wrote Shakespeare. Mr. MendenhalVs 
method was to count a thousand words at a sitting, and then 
turn to another part of the book. One soon acquired the art of 
counting at a glance the number of letters in each word, and, 
with an assistant to reconl the result, one thousand words could 
be counte<l in a half-hqiir. Curves derived from Dickens- 
(“Oliver Twist”) and Thackeray (“Vanity Fair”) were re¬ 
markably similar, thus suggesting that the aubject-matler might 
cause the peculiarity of the curve, while those from John Stuart 
Mil! (“ Political Economy ” and “ Essay on Liberty ”) differed 
from them in having more long words and fewer short ones, 
though words of two letters (prepositions mainly) were most 
abundant in Mill. The average length of the novelists' words 
was 4*38, and that of the philosopher 4*8. 

The geological interest of the meeting at Bufialo naturally 
centred in the excursion to and discussion of the Falls and gorge 
of Niagara. Dr. Pohlman, of Buffalo, described the district to- 
be visited on Saturday, atnl called particular attention to the 
occurrence of drift-filled antecedent channels on the line selected 
by the nost-Glaciul overflow of Lake Erie, which would gradually 
diminKn the amount of rock cutting reniiirecl in the excavation 
of the present gorge, and thus reduce Ine time since the over¬ 
flow began. The geological members of the excursion party 
therefore gave close attention to these matters, and, as a wnole, 
regarded the heavy drift between the sloping rocky banks at the 
whirlpool, and the wide, open valley, wuh its plentiful drift at 
St. David’s, as sufficient evidence of an old buried channel con¬ 
necting these points, and probably heading up aViove the whirl¬ 
pool towards the bridges. But there seemed no sufficient reason 
for any confident belief in a branching old valley from the 
whirlpool towards the l^ewiston bluffs : in making this lower 
part of the gorge there must have been a long period of deep 
rock* cutting between the first leap of rhe Falls over the bluff and 
the time of their discovering the old drift channtd and the whirl¬ 
pool. The estimate of the age of the Falls was presented by- 
Messrs. Woodward and Gilliert, of the Geological Survey, and 
their remarks greatly interested a large audience that had 
gathered on the announcement of the discussion. Mr. Wood¬ 
ward had juat completed a survey of the Horseshoe Falla, and 
by comparing his results with those of the State Survey in 1842, 
and of the Lake Survey in 1875, he found an average recession 
for the whole face of the Fall of about 2^% feet per annum ; but 
os the central pirts of the curve, whci-e the water is deepest, ha« 
retreated from 200 to 27$ feet in the eleven years since 1875* 
average retreat of 5 feet per annum dries not seem at ail im¬ 
probable, Mr. Gilbert then discus'^ed the beginning of the 
Falls AS controlled by the drainage of the lakes. When the 
retreating ice-sheet stood so as to obstruct the St. Lawrence 
and Mohawk drainjvge channels to the east, abroad sheet of 
water, representing a confluent of Eric and Ontario, stood at a 
high level over the present Niagara limestone plateau, and 
probably drained south-WestSvard to the Ohio. When further 
mehinjg opetted the Mohawk Chaonel, the great double lake fell 
to a lower leveh and was separated into its two membei^, 
Ontario siftking Jio the level ot its outlet at Rome in Central 
New Vo^k^ bttt ;Erle Wng held higher by the rim of the 
Klagata phneau* Thks wwb the birth of the river and the Falls, 
aiwi aihce lken fheylmve been at work on the gorge. The qge 
of the iiklls thus earries ns ba :k to a tolerably definite point in 
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the de^lhie of the OlteUl peHod, On the ftnppositlon of e 
rate of recessioot the age of the Falls equals the len^h 
of the gorge divided by the annual recession ; but the rate nas 
been undoubtedly varied by changes in a variety of conditions, 
u^hich must be allowed for. As thus qualiBed, Mr. Gilbert gave 
it as hU conclusion that the maximum length of time since the 
birth of the Fills by the separation of the lakes is only 7000 
years, and that even this small measure may need significant 
reduction* » 

In the Section of Chemistry, H. C. Bolton, of the Com¬ 
mittee on Indexing Chemical Literature, after presenting 
their report showing the large amount of valuable work 
which was being done, read a paper on the confusion which 
exists in the abbreviations employed in chemical bibliography, 
and the desirability of unifonnity in designations of scientinc 
periodicals. 

C. F. Mabery's paper ^‘On the Products of the Cowles 
Electric Furnace," was of particular interest, and attracted 
much attention. Ho stated that the past year had been devoted 
more especially to the development of an increased commercial 
efficiency of the furnace, so that now 300 horseqwwcr could by 
means of a large dynamo, be applied with greater economy in 
the results ; ana by coating the charcoal employed in the furnace 
with lime, by soaking it in lime-water, the production of ^ph- 
ite was largely avoided, and a marked improvement In the 
working of the furnace introduced. The results—although, as 
compared to what would eventually be accomplished by electric 
smelting, they may seem crude—have reached a stage where 
their commercial success can be demonstrated. It was also 
found tluit when the electrodes entered the mixture in a slanting 
position the product was increased. They are now also movra 
in and out with advantage, being gradually withdrawn os the 
resistance falls. Prof. Mal>ery replied to the criticisms of 
Hchner of Berlin, Siemens, and others, that no new principle 
was involved, showing that the Cowles furnace is quite different 
from all hitherto constructed, and the only one of practical i 
application by which a dynamo of 300 horse-power could be 
uiw, as by means of a resistance-box and the arrangement of 
the furnace, the sudden breaking of the current is prevented 
from burning out the dynamo. The presence of copper for the 
reduction of aluminium was shown to be unnecessary ; and, by 
complete exclusion of air from the furnace, buttons of the metal 
were easily obtained. A product which has attracted consider¬ 
able attention during the past year is obtained by reducing 
aluminium in presence of iron. A cast iron is formed containing 
sometimes as much as 10 per cent, of aluminium, and this pro¬ 
duct is used to facilitate the working of crude iron, and to intro¬ 
duce into the various grades a small percentage of aluminium. 
In the reduction of aluminium in the presence of copper a yellow 
product is frequently taken from the iurnace, which is composed 
of metallic aluminium to the extent of one-half or three-fourths, 
the balance being silicon and copper. It is also formed in the 
absence of copper, and then contains a higher percentage of 
aluminium, and always contains nitrogen. It has a resinous 
lustre, and decomposes water at 100°. 

In the Section of Pl^sics, Prof. T. C. Mendenhall prefaced 
his paper on “ Electric Thermometry " by saying that the stric¬ 
tures upon the mercurial thermometer should not be carried too 
for, It has been of great value, though it may now fail to meet 
new demands. Electric thermometry is receiving especial inves- 
ligalion at the Signal Office, particularly from the meteorological 
stantbpoint, with some promising results. Prof. Mendenhall 
reported the progress which had been made in the study of atmo¬ 
spheric electricity during the past year. It is not time to begin 
to think of the origin of atmospheric electricity. I’be problem 
is its distribution and the relation, if there be any, 10 weather 
changes. Some very interesting resiults have been reached. In 
ordinary weather the electrical condition is undergoing constant 
and rather witle variatioas, which are very local, as two col¬ 
lectors only a few feet apart may give curves differing consider¬ 
ably, though similar in their wider variations. When an elec- 
triaal storm occurs, the curves over a wide area may be similar 
in general outline. Prof. Mendenhall also noted a phenomenon 
pitirely new to him ; namely, that resistance-coils, alter a current 
it passed through them for some time, upon shoiKireuitutg will 
yield n reverse current for hours. This phenomenon can no 
doubt be classed under the general head of polarisation, yet by 
simple polarisation It would be difficult to account for persistence 
of current. TbU makes caution necewary in the use of reavst- 
ance-ooiU, in order that any effeeta of this kind may be carefully 





noted. In one instance tho pppamt neJslManoe of tt coU'WU 
found to inprease fourfold when the Opt^rent was neverwd* 

A paper by Prof. Abbe created senne discussion. 'Ifte pdto 
of the paper was that, as the force of grUidty wied from m 
equator to the poles, 3® inches of, mercery tn the bordmettir 
indicated a less gaseous preesure, and consequently less denritf 
of the atmosphere, at the equator than 30 inches At the imleB, 
and hence a correction for latitude should be int|t>duosd hk 
allowing for refraction. He showed that, for the dillereUoe Of 
latiuide of Pulkowa and Wartiington^ it would make diffhr- 
ence in the refraction at 45® of senith-distanoe, and might be 
sufficient partly to account for differences in systems of star 
declinations which depended upon observations at great seUith- 
distances. 

In the Section of Biology, the paper of Messrs. J. M, Colter 
and J, N. Rose, giving a synopsis of the North American pin^s, 
based on leaf-structure, was of especial value from a systematic 
stand-point, from the fact that any species in this somewhat 
difficult group can at once be distinguished by the peculiarities 
of its minute leaf structure ; and the results of the author's ob¬ 
servations are shown to be .worthy of attention from the fact that 
a classification based on these characters is, in its broader features, 
closely like that of the late l>r, Engelmann, which, as is well 
known, took into consideration the whole tree. 

The relations of germs to disease naturally occupied a pro¬ 
minent place in the proceedings of the Section, and the presence 
of over naif a dozen investigators in this line ma<.le the discussions 
interesting. Dr. 1 ). E. Salmon read two papers bearing on the 
causes of immunity from a second attacx of germ diseases. 
There are three possible explanations:—(i) Something is de- 
posite<i in the body during the attack which is unfavourable to 
the germ ; (2) something nos been withdrawn which is necessary 
to its development; (3) the tissues have acquired such a toler¬ 
ance for the germ or for an accompanying poison that they are 
no longer affected i>y iu Dr. Salmon favoured the last view, 
and gave details of a large number of experiments to substantiate 
his opinion. He said that Metchinkoff's phsigocvte theory was 
not wholly satisfactory, and that large doses of the germs were 
more powerful than small ones. He attributed their action to a 
poison which was a result of their growth, and thought that a 
large dose had a greater effect because the poison benumbed or 
killed the cells, thus giving the Bacteria a better chance to grow 
and to thus produce more poison. 

Dr. Joseph Jastrow gave an account of some physiological 
observations on ants, in which he was able, by .simple but inge¬ 
nious means, to study the rate of walk of these insects, and 
stated that his results, so far as they went, confirmed the opinions 
of others that the smaller the animal the more rapid the step, 
and also the more quickly fatigue was produced. Dr. Jastrow 
also had some observations on the dreams of the blind, taken 
mostly from persons who had lost the sense of sight before the 
age of five. In these cases the dreams were all in terms of 
hearing. In the case of Laura Bridgeman the dreams were ap¬ 
parently based on touch. In persons who become blind between 
five and seven, sight terms played an important part in dreama. 
The relation of these facts to the devkopment of the sight- 
centres was pointed out. 


PHOTOGRAPHIC DETERMINATIONS OF 
STELLAR POSITIONS^ 

T T has been suggested that a short account of my work upon 
stellar photographs for the attainment of accurate obaervft- 
tioDs might be acceptable to the astronomical section. My in* 
tention had been to attend this meeting as a listener fixyd leMer 
only, but I comply with the suggestion the more readily, ^oe, 
by a notable coincidence, I spoke upon the same 8ub>ect in th» 
place just twenty years this week. It is true that my en«n- 
munication then was only an oral one, and never reduottl to 
writing, for the successffil establishment of the Atlantic oahte, 
of which 1 had received notice that day, called me away sn^* 
denly, before the time fixed kr the regular prwentation j i>gt ms 
elaborate written memoir upon the subject bad beeiD preseicit^ 
to the National Abademy, ten day* previous, ajt Northampton. 

The early history of celestial pbotegr^y is demohttrabiy 
and exclusively American ; and iu use a* a method of delioiitn 
quant itaUvereseawh is very markedly so. Without efiteiin|[«tpOn 

T rtsd at ^ Amedban ^sebMoa the 

I Advaocemcat of Srieaee, Aoj^t so, iStfi. . ! ^ 
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(ih0 iHBb^cal which are of easy access to eveiy iatesU- 
l^toti 1 miiy.mtntioii thtt No. ^7 oC thtt ymmoJ 

mn^een plidtc^pkic impr^oosof ac mAoy differtut 
m tt|e solar eclipse of 1^54, May a6—tbe moment of 
iiDpmsion beilig given to the nearest tenth of a second. 
TOOse vreW taken at West Point, un^ the direction of Prof* 
^ariletti of the D.S. Military Ac^my, and form a part of his 
h^emoii;^ In which lie aUo gives the distances between the cttsps, 
as measured by himself with the micrometer in the telescope. 
Ten years later, in 18^, Mr. Rutherfurd constructed the x xi- 
Inch piliotographic object-glass which has aomiired so con- 
spicnons a place in astronomical Mstory; and with this, in 
s^ditiop to xts other achievements, he oUained sharp photo¬ 
graphic stellar images, with a definition previously unknown, 
taking for the first time distinct impressions of stars invisible to 
the tAed eye, in fact to the SJ mt^tnitude for white stars. 

After constructing a micrometer of great delicacy for the 
measurement of these plates, he measured with this the relative 
distances and position-angles of the stars which tliey contained. 
And in the spring of 1066 he kindly placed in my hands the 
resnUs thus derived from three plates of the Pleiades, each coq- 
taining two impressions, taken on the evening of March 10. 
One ^ these plates contained forty stars. BessePs memoir 
upon the Pleiades, published in 1S44., gave the relative positions 
of fifty-four stars, measured with the Kbnigsberg heliometer, 
during the years 1829 to i8ai. Six of these fifty-four do not 
belong within the limits of the plate (which contains about one 
square degree), and ten of them are too faint for the photo¬ 
graphic record, 80 that sixteen of Bessel’s list are wanting ; but, 
on the other band, there are two additional ones, not observed 
by him. 

From this fact alone it may be perceived that among the great 
benefits which astronomy may be justified in expecting from 
celestial photography, the accurate deteriJiination ot magnitudes 
does not find place. The chemical ac ion of the stellar light 
upon the film is so det>enclent upon the character of that light 
that, in the absence of a correct knowledge of its composition, 
we are very easily deceived regarding the amount, 'rhusone of 
Bessel’s stars which was not recorded upon any of Mr. Ruther- 
furd’a plates U estimated by Argelandcr as of the magnitude 8'o, 
and by Wolf as 7j, while five are distinctly recorded which 
Argelandcr calls 8^ or less, and eight which Wolf so estimates. 
The spectroscope would doubtless show a deficiency of the 
more refrangible rays in the light of the former, and a pre¬ 
ponderance of the same in that of the latter. 

This series of measurements by Mr, Rutherford, together with 
the computations to which the results were submitted, constitute, 
if I am not mistaken, the first application of the photographic 
method to exact astronomical determinations. And the investi¬ 
gation necessarily demanded especial care, both for guarding the 
numerical results ajgainsL sources of unsuspected error and for j 
fixing the limits within which known theoretical errors would ! 
remom unappreciable. 

The importance of the successful application of a method so , 
diffecent from all previous onei>, and so foil of promise, and also 
the considerable time which would inevitably elapse before the 
memoir could be printed, led me at the same time to communi¬ 
cate to the Astronomu<ht NachrichttH^ at Altona, some of the 
resultant values. In a romparativcly short note, written about 
the middle of Au^t 1866, 1 gave for the ten most conspicuous 
stars of the Vleiades, after Alcyone, the corrections derived from 
one of the photographic plates of March 10, for the values, nub-« 
Ushed by Besaer, for the position-angles and distances, from 
Alcyone in 1840, as likewise the average discordance found for 
a six^e measure. 

In the next following year the Academy had xiot the means of 
pritkttng its memoirs ; and as in the meanwhile Mr. Rutherford 
M measured five more of the plates of the Pleiades previously 
taken, w well as six additional ones taken in.the months of 
Jaanaxjrand February 1867, these were also computed, and the 
reaidts added to those ftom the first three plates in the memoir 
ajieady written. 

Vaxio^s coDsbioed to delay the pahlicatfon, 

ddef lunong them befog what seemed to me a numifest im- 
piopi^ty fo printfog the msulta derived from jdmtogmphs and 
Kutherfoi^ , 

bpfom itpfoe JotNmnt of these metHoda should have bben pub- I 
IkM Hfe omsimtmica;M«n cm the snhi^ jfod hm 

mhde.to the Ketfoifot Academy Immediately preyfom fo 
mt was not yet fo such mm ee he desim Ibr pimlkiitten. 


The result showed a very remarkable accordance with Bessels 
determination for 1840, although the total amount of relative 

n r motion during the elapsed twenty-six years was comprised 
differences, 

This memoir still remains in its original form, but un¬ 
published ; the results befog deduced from twenty-four photo¬ 
graphic impressions upon fourteen plates. 

In the next year, 1868, X had the gratification of receiving 
from Mr. Rutherford the results of his measurements of thirty- 
two stars of the cluster Pra^pc, derived from eleven imprc.S‘ 
sions. These were computed in the same way that those ol the 
Pleiades had been, and an analogous memoir upon this cluster 
was prepared for I he National Academy, 

Before leaving the country, early in 1870, I gave these two 
memoirs to Mr, Rutherford, with the request that he would send 
them to the printer, at the same time with his own paper, already 
mentioned, but not before then. 1 he condition of his health 
prevented him from attending to the matter for some time, and 
m the interval he arrived at the unpleasant discovery that the 
screw of his micrometer had stiffer^ from wear, and to an 
extent which led him to fear a want of that accuracy of which 
the method is susceptible, and which he hoped to see demon¬ 
strated by its very first applications. 

Notwithstanding this possible blemish, it .seems to me that 
the results ought to be now made public in their original form, 
after due mention of the circumstances; and it is among my 
hopes to be able soon to publish these two memoirs from the 
original manuscript of so many years ago. 

The method was received with manifest distrust and disregard 
abroad; and, as was hut natural for so essentia) a deviation 
from former methods, very many grounds of criticism and objec¬ 
tion were brought up. One of tne principal of these was the 
possible distortion of the collodion film, after receiving the im¬ 
pressions and before the measuremenls; but Mr. Rutherford 
speedily disjmsed of this point, at least so far as the albumeniscd 
plates arc concerned ; and, moreover, the combination of mea¬ 
surements of the same stars derived from various will at 

once make manifest the degree of confi ence to which the 
several values and their wear are respectively entitled. 

A far more serious obstacle to accuracy is i)resented by the 
difficulty of obtain ng absolutely round images. Irregularity of 
form in the dots formed by the stellar impressions is almost in¬ 
compatible with precision of measurement ; and, as the time of 
exposure must often be long, the chief problem was, not so much 
to obtain the images as to insure uniformity of motion in the 
tele,scope during the period of exposure. Not that the photo¬ 
graphic processes were not troublesome enough before the intro¬ 
duction of the dry-plate proces-scs, for very great care and numer¬ 
ous precautions were often necessary to prevent the plates from 
drying too fast; but far the greatest difficulty consisted in obtain¬ 
ing sufficient precision in the clockwork and equatorial motion of 
the telescope. 

It may easily be imagined how great was my desire, when 
leaving home for South America, to extend this new method of 
observation to the southern hemisphere. But the obstacles 
encountered in the endeavour cannot be easily imagined. Upon 
these I will not enlarge here further than by saying that in 
Cordova also the attainment of circular dots for the star images 
offered incomparably the greatest of all the difficulties of a 
practical character. The time of exposure was limited by the 
maximum size allowable for the large stars, and, previous to 
1878, also by the drying of the plate, although exposures of 
twenty minutes were not unusual. Neverthetess, by dint of 
specially constructed governors and regulators, and by ceaseless 
attention, we did succeed in obtaining impressions wmch, to the 
unaided eye, appear absolutely round* 

This necessity of long-continued and minute uniformity in the 
motion of the telescope is. of course, largely diminished by the 
employment of idstrutnents of larije aperture, inasmuch as the 
necessary time of m^sure is diminished in the same ratio in 
which the amount of light is increased. It is yet further and 
most notafoy diminished by the manifold Renter senritivenesaof 
the diy gelatine plates. But notwithstanding all this, the attain¬ 
ment of,round images, while almost indispensable for giving to 
stellar photognaphy that increased accuracy to which it may lay 
claim as a means of remreb in ^ctical astronomy, still 
demands care and precaution. 

The Aifeotkte Government, cordially afforded every assist¬ 
ance wmcETdeetiMd. to adc for these fovestigations. 

And akhpn^k the Chkff energies of die Cordova Observatory 



Kiverto absotlwid hy those mvestiftatiom for which the imtitutioi^ 
waft esta>^bhed| 1 had the satisfaction of obtaining a sufficient 
number of stellar photographs to occupy not only my own life* 
iixatf but many more, in their measurement and proper compu* 
tatton. 

We photographed m northern stars there except the PIeia<lcs 
and the Priesepe. Of the Pleiades I l>rought home sixteen 
platcSj with two ^pre<tsions of the whole group upon each, 
made in five different years, from 1872 to 1882, inclusive. 
Although the centre of the cluster never attains a greater alti¬ 
tude at Cordova than 34'" 50', some of the plates contain seventy 
atars. All ixit one of Ressel's stars are there, which belong 
within the limits of the field, the missing one being of the mag¬ 
nitude 9^, and there are yet other stars of the magnitudes 10, 
104, and II. Of the Pricsepe there are five plates, and with a 
■correspondingly increased number of stars. 

About seventy snutlicrn clusters have been repeatedly photo¬ 
graphed at Cortlova, comprising all those of the southern hemi¬ 
sphere which sf'emed important, al o somewhat more than a 
hundred double stars, being ci .sufficient number to scTve as a 
good test of the method. The total number of photographs 
now on hand is somewhat less than 131x5, only few having been 
preserved in which the images were not circular. 

EN]>eci.al attention, houovtr, was given for many years to 
taking frequent impressions, at the proper seasons, of four stars 
selected, on account of their large proper motion, as likely to 
manifest appreciable annual parallaxes. The refined and 
■elaborate observations of Prs. Gill and Klkitl, at Cape Town, 
have been made, computed, and pubhdied, while the. Cordova 
photographs have lain unloiicbed in their boxes. There is but 
one of my four stars, $ Ifydri, wliich is not included in their 
list. Still, it will be a matter of much interest to apply the 
photographic investigation to the same problem, even if for 
no other purpf>sc than a comparison of the results of the two 
methods. 

I am convinced that the Cordova plates contain a large num¬ 
ber of stars as faint as the eleventh magnitude of Argelandcr’s 
scale, and believe that the' c are much the earliest photographs I 
of stars fainter than Mr. Uuthcrbird’s of 1865 and 1866. There 
ant several plates, covering about a degree square, which cannot 
contain less than 550 stms, and T believe that some of them con- 
itain a greater number. Such are those of the cluster Lac. 4375 
and that near X Carinae. 

The region in the vicinity of n Carinx, and that magnifi¬ 
cent tract in Sagittarius wliich is too densely sown with stars to 
bar considered merely a portion of the Milky Way, and yet too 
large and undefined to be regarded simply ns a cluster, were 
both of them taken .several times, during the years 1875-82, 
in series of overlapping photographs, each containing about 
a :q«are degree, and recorded upon a glass surface of 9 
by 12 centimetres, Jn their present form they arc of course j 
of small value for scientific use, inasmuch as the stars are : 
too crowded for their configurations to be easily perceived ; 
and although these two series form, in fact, maps of considerable 
regions in the sky, still the record is of a very perishable nature, 
and of small avail for use by astronomers until it shall have been 
translated into an enduring and numerical form by microtnetric 
meflatirement. 

In this connection I may .say that one of the greatest of my 
present anxieties regarding the Cordova photographs arises 
from a discovery of the case with which the collodion or gela¬ 
tine film may b^ome detacheil from the glass. The Argentine 
Government has assigned a moderate sum for the prosecution of 
the measurements, and with this some progress has already been 
made. It is hut right to add that the full amount was given for 
which I asked. Still, it is now quite inadec[uate, in consequence 
of the unfortunate depreciation of the national currency ; and, 
in the preneni financial crisis there, I cannot reasonably expect 
more. Yel this matter of prompt measurement impcan to me 
at present much more important than it did while I was unaware 
of the facility with which the film can blister and peek 

In 1883, after Mr. Common's bfilUant success in photograph¬ 
ing nebulas with his great 3*foot reflector, he |>roposed to me a 
joint arrangement for photographing the whole heavens. My 
work at Co^ova was so near its close that it was out of the 
question to undertake anything new; but the immense labour 
r^uisite for the measurement of the plates Would^ under any 
ciroumstances, have tended to detet nie. It is an undertaking 
demanding the }cdrtt energy^ Sf^Hciitjon. and material resources 
of a large number of persons, if the results are to be amdeaviril- 




able for astronomical nUe y indeed, f stee nb other a»troamale*l| 
value in the anmeasuied plhotiqigmphs tlimn the 
confirming at some future e^ch (he esiatenee of telotive ihoriy 
previously detected or made probable by swite other iikyesa- 
gation. '' ''■ . 

Since then the wocess of photog^apMc charting is 
have been systematically undertaken Ivy the Brothers Henty Wji 
Paris. I have seen none of their platen i but their »harpne« U 
highly spoken of, and the work appears to be' pro^ecutad with 
much skill and very sensitive phues. ITrere can of cOUfie be , 
noqueHtion as to the value of any permanent record whatsoeyer,’ 
corresponding to a known date; yet 1 cftnnot feel that ®ny 
essential advance is likely to he made in this Way until thff 
photogiTiphtc record shall have been brought within tlic range 
of numerical expression. 

The measurements of the Cordova photographs, thus fat com¬ 
pleted, are those of the double stars, the four stars with large 
proper motion, of the Pleiades, of the Praesep©, and of the 
clusters Lac. 4375 and k Crucia. The corresponding com¬ 
putations have been made, as yej, only for a portion of the 
Pleiades impressions, but I am hopeful of completing all these 
at a comparatively early date. We shall then be able not only 
to compare the results with Bessel's of forty-five years ago, but 
to test the dciiuccd values of the proper motions by mean* of 
the plu)to;;raphic determinations of 1865 1866. Meanwhile, 

the valuable memoir of Wolf has been published, giving closoly 
npprDximulc jiosilions for 57 * f'tnrs of the group, and Dr. Elkin 
has recently been executing at New Haven a heliomelric tri- 
angulalion of the prindj>al stars. Our photographic results will 
have to be confitnitod with his delicate heliometric ones ; and, 
should they bear tins test with tolerable success, it will be all 
that can rcasonaldy be desired. B. A. Gould 


l/A 7 VjSRS/ 7 ^y AND EDUCATIONAL 
INTELLIGENCE 

Prof. W. Gryu.s Adams, E.R.S , will deliver, at King's 
College, London, a course of lectures on Electricity and 
netism and their ajjplications to Electric Lighting, Transmis¬ 
sion of Power, &c., during the aca/lemical year 1886-871 A 
course of practical work in Electrical Testing and Measure¬ 
ment with especial reference to Electrical Engineering will also 
be carried on under his direction in ihe Wheatstone I.aboratory, 
In the Wheatstone Laboratory, wliich ia open daily for re¬ 
search from I to 4, except on Saiimiays, there are ^l^cial 
course-v of practical work f »r students preparing for the Science 
Examinations of the University of London. 

It is purposed to celebrate, in a i)efitting manner, from 
November 6 to 8 next, the 250th anniversary of the foundihjf 
of Ilaivard University, Cambridge, Massachusetts. The Uni¬ 
versity was csiablishc<l on November 7, 1636, by an Act of tlie 
Colonial Le^dslatnre, and was named after John Harvard, who 
was a liberal benefactor of the new in-litution. Harvard U the' 
oUlesi University in North America. I'he southern portion of 
the Continent possesses one many years older—the University 
of St. Mark, at I ima, founded in 1551 by the Emperor 
Charles V. 


SCIENTIFIC SERIALS 

Biiilrtin de rAcadfmii Royalt de July.—Modoitt 

kinetics and the dynamism of the future, by G. A. Him. The 
author replies to tf^ arguments urged by M. CUusius kigcthiet hU 
view of the kinetic theory in its application to the resistance of 
gases. He continues to treat the question in connection wiUt 
his peculiar spiritualistic opinions, and ^deavours to overthwfiw 
the theory now generally accepted by phyrictets, becatwe of idw 
disastrous consequences wmeh he supples h wopld have rin .riiie , 
pre^ess of maokiiid.^On a class of conjogated |^lynotitds« 
j. I>ernyts. This memoir, which ia a farther deVelopmotit of 
the author's previous reaearchm* deals more especialfy u^th tHjk 
important functions pr^nented by oertaih pbi^ome^ Jfi 
approximate calculation of definite integrals*-^On the 
tionof the regenerate'nmrrei# by C. ^^aclair. pap^ir 

the author dehia with HtUi^pb^cdirtHbntkmof^^^ 
nerves compared ^tH that of M prithiriVe nervoim warti-TA; 


Essay Oft the oHgto of emimc^ riiyi in reUttlon to; 
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Cdikflttaion of the mot Ch. Fievez, Givea tb« high temper- 
iMjium, eomp^^sitionj aqcI slight ^enslty of the 

sitn^ iU t;h«iitic4l ^catiaot exi»i in the soUd or duicl state, 

01^ ^Ven to any latjge extent in the condition of highly compressed I 
yapc^. Asflftimmg, further, with most physicists, that the sun 
consists of a gaseous mass whose temperature increases from the 
circumference towards the centre, u is argued that the solar 
spectrum must he formed by the superposition of all the radlU' 
ti^s of tile chomicaJ dements present hi the sun. The luminous 
pact of the spectrum would thus be constituted by the radiations 
of lihe vibratory period, and Fraunhofer lines by the radiations 
of unlike vibratory periods. From tins it would follow that a 
chemical element might exist in the sun without bdng revealed | 
by a dark line in the solar spectrum, 

S(^r^U>i dir PhysikaHscht^dkonomischen Gestlhihaft tu 
ijPr,^ 18^5.—Herr Fritsch here gives the result 
of a study of certain gajis in the pith of Coniferee, discovered by 
Prof. Ca^ry some ycare ago. In its middle course the pith of 
a year's growth consists of elongated parenchyma, but at the 
end of the growth it pre ents cubic or egg-shaped cells in loose 
union* Those gaps the author finds in species of the genera 
Abies, Picca, and I.arix, and in Cedrus Dr^idara. The last- 
named differs from the others in not having a partition of cross- 
lying cells through the pith, above the gUf^s. All Coniferee 
with |3crsistent bud scales have this, and some Conlfcrcc (TiUm 
(anaaemis and Torrtya xiuifira) have it, and are without the 
gaps. Finally, the jwniperca.*, Podocarpcee, 'ruxineae, and Pinus 
have neither. The gap*.*"seem to arise through stretching of the 
wood-cells, and their si^e dejvend.s on the age and moisture of the 
stem and branches.—Heir rranz writes on the magnetism ob¬ 
served at the end of long iron well-tubes (200 ami 2JO m.) at 
Kbnigsberg, and of some railway lines. The attractive force 
was proportional to the distance (not its square), the magnetism 
being pretty equally distrilmled over a line several metres long. 
In one well, the horizontal comi>oncnt at i metre distance was 
as much as fifteen times that of the earth’s magnetism.—Herr 
Klicn describes experiments in plant cultivation by the water- 
method (i'pecifying the substances given in solution and their 
amount), and points out its advantage in study of the action of 
poison’!, such as the sulphocyauitc of ammoniuu occurring in 
ammonia superphosphate from gas manufacture, and spoiling 
that product for manure purposes,—A paper by Herr Sebarlop 
appears to throw light on the production of some prehistoric 
urns in Prussia, from a mode of manufacture which has lately 
died out.—Dr, Tischler discusses the representations of weapons 
and costumes on old bronzes of the Hallstadt-ItalUn period, 

SOCTETdES AND ACADEMIES 

London 

Entotnological Society, Septcml>cr i,—Robert McLachlan, 
F*R.S,, President, in the chair.—The following gentlemen were 
elected Fellows j—The Kev. Prof. Dickson, D.l 5 ,, and Messrs. 
P, Cowell, A. O. Walker, and Lyddon Surrnge,—The President 
remfttked with regard to the gnats from the Kent Waterworks, 
exhibited at the last meeting, that Prof. Westwood had since 
informed Mr. Douglas that they were only CuUx pipiens, —Mr. 
Slater exhibited certain parasites found on the body of a larva 
of SmriHthus which Mr. Waterhouse believed to l>e Ur0~ 
p 9 ikik ^ of Mr, W, Warren exhibited 

EuHthecia fraxinaia^ E. inmiata^ a variety of E, saiyrata^ a 
GiUikia cioght in Wicken Fen twonty year.s by Mr. Bond, 

' and bellevc<r to be a hew species, G, fttmafella^ G. vihlh^ 
Idtkmlkiii scMadla^ and Cat&pfria parvuiam. tie also 
exhibited larvje of GeiteMa viieUa.^~^yix, Sduth exhibited speci- 
meat of DUx^r^mpha disHnetanai and stated that he considered 
it to be tnerely a local form of D. from whi^, ip 

the laryht 4 t could not be separat^.r-Mr. Stevens 

exhibited a Brag speciqsen of CUrmf^rmUaHut^ recently found 
ttpdw* ifatt bark of an a^-trae in Anwvdel Fark.^Mr. Billups 
eaWbitisd CUry^h mceine^^ Lmn., taken byswoeping atChOo- 
haib;Wi |a*y id he also exhibited 
taleimiat lasu^Xha Kev, W. 

on Ijehalfof My. Tbefmw Wood, a 

a mama mr io 

;'aapW.:. Ili"S 


where else in the United Kingdom, nor was he aware of any" 
recent record of its capture. Mr. McLachlan observed ilmt the 
species was taken many years ago in Dorsetshire by the late Mr. 
Dale, but that he knew of no recent captures except those 
recorded by Mr. Goss. He also made some remarks as to the 
distribution of the species on the continent of Europe.—Mr. 
Met achlan exhibited a specimen of /)i/ar pteridinfm/ts taken by 
him in July last in the Pyrenees, also about 150 examples of 
the genus CArysoM from the same district. Amongst them were 
C. vp/^^rtSf pi^<h viridana^ pi'astn*!^ Jlava^ 

septcpiptmctataf Jlavifromy and others not yet fully identified. 
He also exhibited a few Colcoptcra from the same district, and' 
remarked on the extraordinary abundance of a pretty Lamelli- 
corn, which was so common as to give the mcadowb the appear¬ 
ance of being studded with multitudes of brilliant blue flowers. 
—Mr. C. O. Watcihouse called attention to the numerous 
reports which hod lately .appeared in the newspapers of the 
supposed occurrence of the Hessian Fly {Ccciditayia destructory 
in Britain, and inq^uired whether any communication on the 
subject had reached the Society. The Rev. W. W. Fowler 
stated that he had been in communication with Miss Ormenxl 
on the subject, and that she had informed him that neither the 
imago nor larva of the species had been seen, and that the 
identity of the species rested on the supposed discovery of the 
pupa.—Mr. A. H. S win ton coimnunicatecl a paper entitled 

The Dances of the Golden Swift.” In this paper the author 
expressed an opinion that the peculiar oscillating flight of the 
male of this and allied species had the effect of distributing 
certain odours fur the purpose of attracting the females. 

Paris 

Academy of Sciences, September 27.—M. Emile Blanchard 
in the chair.—Researches on the sugars, by M. Berlheloi, The 
result are given of recent studies of some new principles obtained 
from the association of sugars with themselves, not by a stable 
combination of the class of sacchaios; substances, but by a com¬ 
bination easily dissolved, analogous to that of the hydrates and 
alcoholatcs. The facts ol)served illustrate the difficulties so often 
met with in the preparation of the double salts. They supply a 
fresh proof of the special part i)layed by tlie disssolvents in the 
extraction of immediate principles, for, according as water or 
alcohol K employeil, melitose or raffinosc may be obtained.— 
Conditions determining the rapidity of images in chrono- 
photography, by M. Marey. By the process here described, 
which is based on M. Chevreul'-s method of obtaining a jjprfect)*^ 
black ground, the author is enabled to reduce the lime of pose 
for ea 3 i image to the two-thousandth of a second, and hopes by 
further improved di'^positions to reduce it still more. The new 
photographs show that this reiluction of time greatly increases 
the delicacy of the images obtained by this process of chrono- 
photography.—Kinematic analysis of the locomotion of a horse, 
by M. Marey. In this paper are described and illustrated the 
movements of the fore-leg in the step, trot, and gallop. The 
tendency to economy of labour displayed in various degrees in 
the movements of all “animal machines” appears to attain the 
greatest perfection in the action of the horse, being, however, 
less evident in the trot and the galloj) than in the slow 
pace:—Note on the removal of the Imperial Observatory of 
kio de Janeiro to a new site, by M. Cruls, The new site, to 
which the Observatory will .soon l)e removed, occupies about 40 
.hectares (lOO acres) of the Imperial Fazenda of Santa Cruz, the 
usufruct of which is granted by the Emperor for this purpose. 
The new Observatory will stand on the same parallel, and about 
3 metres to the west of the present establishment, and will be 
able to undertake observations both on almospheric electricity 
and terrealriaJ magnetism much more successfully than pos¬ 
sible in Its old home.—On the transformation-of akebraic sur¬ 
faces in themselves, and on a fundamental number in the theory of 
sm^ces, by Picard. Having recehUy shown that surfaces 
capable of transformation in tUems^ves by a ]birational substitu- 
Uott, including two arbitrary parameters, are of the genus zero or 
one^ the siuthor now exammos the case of a single parameter, 
he finds lead« to totally different conclusions,—On a new 
method of det^rtninlng the coefficient of expansion for solids, by 
l(obert Wilber* H w solid body be Suspended like a pen- 
its wUl d^ upon its form, it-i m^j and 

the fhdeaales the avis of rotation. At iwo 

varyii^ ^ varies* whence results a 

chaipe i# .jSi for a given body there is a. 

h^ween its temperature, the ooefHcteni 
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tf exp^nskn^ a, Its dimeoaions, and time of osdnatio&i f. 
71 t« value of a with these d^a may be calculated by 
the process here described, and in a future communication 
the author promises some values of coefficients of eimnsion 
detennined by this method.-^On the microscopic flora ^ of 
sulphurous waters, by M. Louis Olivier. While prosecuting 
his researches on the reduction of the sulphates by linng beings, 
the author ha^ been led to the discovery of low organisms 
ill sulphurous cold and thermal waters. These organisms are 
found to be very active at very high temperatures, thriving and 
multiplying themselves in the hot spring of Des CEufs (Cau- 
teretsh and elsewhere, at temperatures of from 46^^ to Ko** C. 
Carefully collected and transplanted to on extract of beef, they 
continued to propagate at 65 , and even nearly to 70® C.—In¬ 
fluence of the organism of the guinea pig on the virulence of 
tuberculosis and scrofula, by M. 3 . Arloing. It results from 
several experiments that the virus of scrofula is not intensified 
by its presence for two generations in the OTinea-pig. But the 
effect IS different with true tuberculosis, which in its attenuated 
forms acquires by inoculation sufficient virulence to affect the 
rabbit, an animal otherwise so difficult to infect with this poison. 
—On the vascular system of the Echinidee, by M. Henri 
Prouho. In reply to a statement recently made by M. Koehler, 
the author shows by numerous quotations that, except on two 
points, their views are not in accord on the vascular system of 
these organisms.—'fhe earthquake of August 27, 1886, in 
Greece, by M. L<fon Vidal. The paper contains a detailed i 
account of the disturbances in various parts of the mainland and 
adjacent archi|>elagoes, from which it appears that the pheno¬ 
menon was due to a general cause situated somewhere to the 
south-west of the Island of Alphios, beyond the Strophades.— 
Remarks on a chart representing the Granitic and Cretaceous 
formations of the Spanish Pyrenees, and their disposition in a 
series of oblique ridges, by M. F. Schrader. On this map, 
drawn to a scale of i ; 200,000, the author ^ves the results of his 
own surveys in a deep colour, marking off the districts which 
he has not yet visited, and for which he has utilised the works 
of Dofr^noy and lilie de Beaumont.—Explanation of the 
solar spots and faculic, by M. J. Delauney. . To explain these 
phenomena it is assumed that the sun consists of a very hot 
nucleus of metals in the fluid state wrapped in an atmosphere at 
a very high temperature and pressure, and formed almost'entirely 
of hydrogen ; further, that the nucleus contains in solution a 
large quantity of gas derived from the atmosphere; that the 
atmospheric pressure is least at the poles and at the equator, 
with a maximum at low latitudes on cither nidc of the equator ; 
lastly, that this atmosphere is subject to variations of pressure. 
The spots would then be caused by any atmospheric depression 
in any region of the solar surface, while the faculte would cor¬ 
respond to an inverse phenomenon, the atmospheric hydrogen 
being absorbed or dissolved by the nucleus under the influence of 
high pressures. The spots would be the result of a cyclone, the 
faculse of an anti-cyclone, the former being accompanied by a 
diminution of heat employed to transport the hydrogen from the 
interior of the sun to and even beyond the atmosphere, while the 
latter represent a liberation of heat resulting from the precipita¬ 
tion of the hydrogen absorbed in the solar mass. 

Stockholm 

Academy of Sciences, September 15.—A refutation of the 
remarks of Dr. Hoppe on the new theory of uniixilar induction, 
bv Prof. E. Ediund.—On the StUmonidse of the Swedish State 
Museum with reference to a work recently published on them, 
by Prof. F. A. Smith.—On the new parts (15-17) of ** Algae 
oqum dulcis exsiccatm quas diatribuerunt,'’ V. Wittrock and 
O. Nordstedt, exhibited and commented upon by Prof. V. 
Wittrock.—Researches on the general Jupiter-perturbations of 
the asteroid Thetis, by Herr C. V. L. dharlier.—Some new de¬ 
velopments of the elliptic functions, by Prof. Hugo Gyld^n.— 
On the habits of two Swedish species of the solitary wasps, by 
Pmf. Chr. Aurivillius.—On a new nitro-naphthalme-sulphur- 
^ PJ‘of* P» T. CJeve.—On glycolurito and acetylorea, by 
Prof. O. Widman.—On the producU of oxidation of the ortho^ 
nitrocumenolocryl-add and its combinations, by the same.— 
New researches on the re-arrangements of the atoms in the 
propyl group, by the some.—On flic curve of coincidence of the 
common algebudo differential equations of the ^int oid^r, by 
Prof C. F, E. l)!;drling.-*Q<i the integration of the differential 
eqnatlobs in the bf tht N-bodies, tii., by pjpof. 

-^On the connection between the coefficieQta of expsmsioa and 


the coefficients of elasticity at different dcgvecis of 

by Prof. G. R. l>ahlander.^On the detmtination of s^phnt 

and haloods in oiganic combiaaflons, by Dir, P, Klason. 
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SCfENTIF/C H^OXrfi/ES 
XXrv.—J ohn Couch Adawp 
|>JlOFfiSSOR J* C. ADAMS, whose portrait we this 
^ day present to our readers, entered St John's Col- 
/)ege, C^bri<^ in 1839. He soon gave protnise of 
those great mathematical powers that have brought such 
renown to hia University. He came out as Senior 
Wrahgler in 1843, excellence of his answering 

is still a tradition at Cambridge. 

By what seems to have been an inspiration of genius, 
he was guided after taking his degree to concentrate his 
talents on the solution of an astronomical problem of 
excessive interest but of corresponding difficulty. The 
planet Uratlus had shown irregularities in its motion* 
The orbit differed from the elliptic path which an undis¬ 
turbed planet would pursue, and the deviations could not 
be fully accounted for by the influences of the other 
known planets. The only explanation of the discrepancy 
which astronomers could be expected to favour lay in the 
Supposition that there was some other still more remote 
planet yet unknown. 

It was the search for this unknown planet which 
attracted the distinguished Senior Wrangler. We can 
imagine the delight with which a well-equipped mathe¬ 
matician would throw himself into the solution of such a 
problem. On it he was to concentrate the powers that 
had been cultivated during his University career. 

The planet was to be sought for by the measured devia¬ 
tions of Uranus from its calculated positions. Those who 
have ever had occasion to study the planetary theory are 
well aware of the difficulty and the laborious intricacy of 
the subject. To most of us it has seemed a thorny and 
difficult problem when the planet is given to find the per¬ 
turbations. What are we to say of the difficulty of the 
converse problem, Given the perturbations and find the 
planet! This was the problem which Adams faced, and 
which, to his imperishable fame, he succeeded in solving. 
The story of this discovery is familiar to all, and the con¬ 
troversies that arose have long since died away. To each 
of the joint discoverers, Leverrier and Adams, the gold 
medal of the Royal Astronomical Society was presented on 
February u, 1848. In his address on the occasion. Sir 
John Hcrschel, speaking of the two astronomers, says;— 

“ M, Leverrier and Mr, Adams—names which as genius 
and destiny have joined them, I shall by no means put 
asunder; nor will they ever be pronounced apart so long 
as language shall celebrate the triumphs of Science in her 
Sttbbmest, walks. On the great discovety of Neptune, 
which may be said to have surpassed, by mtelligible and 
means, the wildest pretensions of clairvoyance, 
it 'vii^ould noW be quite superfluous for me to dilate* That 
gkU^s bvent and the steps which led to it, and the 
lights In which it has been placedt already 
fattiQiar:tG every ohO having the least tincture of science, 
« ^ ^ 1 that as there is noS nor henceforth 

evet ckn i|^ ihe sllgh^^t rivalry bn the sbtdect between 

these ,i;wb illu^ous th«y heve met as /Ihbihers^ 

and as such I 

mhdgi we bbuid usakei ifo dfsrinwm betu^ 
bbtsksi^^ M& theyi^ 
lAdd 


The discovery of Neptune was a brilliant inauguration 
of the astronomical career of Adams. We cannot here 
enter into a detailed account of bis numerous labours. 
There is an admirable account given of them up to the 
year x866 in the address of Mr. De la Rue to the Royal 
Astronomical Society, when Adams was again the re¬ 
cipient of a gold med^. We find that he has worked at 
and written upon the theory of the motions of Biela's 
comet; he made important corrections to the theory of 
Saturn ; he made an elaborate investigation of the mass 
of Uranus, to which he was naturally attracted from its 
importance in the theory of Neptune ; he has improved 
the methods of computing the orbits of double stars; but 
next to the discovery of Neptune the fame of Adams 
mainly rests on his researches on the moon and on the 
theory of the November meteors. To each of these sub¬ 
jects we must devote some attention. 

In the Trans., vol, cxliii. part iii. p. 397, his paper 
was published “ on the secular variation of the moon's 
mean motion,” This memoir originated a long contro¬ 
versy, in which the ablest mathematicians have par¬ 
ticipated. 

The secular acceleration of the moon's mean motion” 
is the phrase which denotes a gradual but excessively 
slow diminution in the moon's periodic time. Although 
the amount of this diminution is very minute, yet the fact 
that it always tended in the same direction rendered the 
amount accumulative, so as to become very perceptible 
in the succession of ages. The explanation of the acce¬ 
leration formed a problem on which the great mathe¬ 
maticians at the close of the last century exercised their 
powers, and at length the explanation was given by 
Laplace. He found that, when the analytical expression 
for the moon's mean motion was developed, it contained 
certain terms depending upon the eccentricity of the 
earth's orbit. This eccentricity varies in consequence of 
the planetary perturbations, and hence the changes of the 
moon's mean motion. Laplace calculated the amount, 
and deduced, or thought he bad deduced, a correspond¬ 
ence between the observed value and the calculated 
value. The high authority of Laplace, and the brilliant 
success of his efforts to explain other perturbations in our 
system, led to an acquiescence in his results, and the 
great problem of the secular acceleration was believed to 
have ^en solved. 

In Mr. Adams's paper he joined issue with Laplace. 
The question was fortunately one which did not involve 
any real clement of uncertainty. It was a problem in 
mathematics, or rather dynamics—difficult no doubt, but 
not really open to any ambiguity. Prof. Adams showed 
that Laplace had only considered a part of the disturbing 
influence, and when the true amount was determined, 
it came out to be only about one-half that found 
by Laplace, So serious a charge received the careful 
consid^ation which it merited. Several leading mathe¬ 
maticians impugned the calculations of Adams, but 
he was able to vindicate his theory at every point, and 
finally the correctness of his calculations was verified in 
One ihartneir by M# J&elaunay, and in another by Prof. 
Cayley. TV importance of this result is not to be esti¬ 
mated ^ ^ correction to La]>]ace. 

Celeste,” like other 
bis work, Jif umefowS errV^ 








beitn by Laplace^^ commentators, but the secu¬ 

lar accekmtion occupies quite a distinct position. It 
mutt be remembered that the calculations of Lapkee 
ajipe^d to render a physical explanation of a remark- 
lAifc phenomenon. But when this calculation was shown 
to be seriously wrong, it followed that the cause of the 
secular acceleratipn conjectured by Laplace was inade¬ 
quate to explain the observed facts. The labours of Adams 
thus reopened the breach between the observations and the 
, tbeoty. The variations in the eccentricity of the earth's 
orbit will account for part of the secular acceleration. The 
other part has to be accounted for in a different way. 
The theory of the tides seems to offer an explanation of the 
discrepancy. Owing to their incessant action the period 
of the diurnal rotation has been slightly elongated, and 
this effect, when duly taken account of, seems to remove 
the margin between the theoretical and observed values 
of the sccuLir acceleration. This margin has indeed a 
singular interest in the recent theory of tidal evolution, 
inasmuch as it affords us the only measurable indication 
we have of the effect of tides on the earth\s rotation. 

The splendid shower of shooting-stars that occurred 
in November 1866 fixed the attention of astronomers on 
every part of the theory of these bodies. We w^erc thus 
taught much concerning them, but for one of the most 
recondite parts of their theory we are indebted to the 
labours of Prof. Adams. It had been known that the 
great displays of the Leonids (for so these shooting-stars 
are called) take place every thirty-three years. From the 
year 902 down to the year 1866 many of the successive 
thirty-three-year periods witnessed the great shower, and 
records of a considerable number have been handed 
down to US. 

These minute bodies must revolve around the sun, each 
pursuing its orbit in accordance with the laws of Kepler, 
ft became of interest to find the size and shape of this 
orbit, as well as its position. Certain features of the 
orbit arc readily determined. The recurrence of the 
shower on a particular day of the year gives one point in 
the path of the meteors. The direction of the radiant 
gives a tangent to that path, and therefore its plane. The 
sun, of course, lies at the focus, and only a single further 
element—the periodic time - is requisite to complete 
our knowledge of the orbit. We are indebted to Prof. H. 
Newton, of Yale, for his careful discus si on of this subject. 
He had shown that the choice of possible orbits was 
limited to five. There was first the great oval orbit, in 
which we now know the meteors do revolve every 33} 
years. There was next a nearly circular orbit, with a l 
periodic time a little more than a year; another similar ; 
orbit, in which the periodic time would be a few days 
short of ft year ; and there were also two other smaller 
orbit*. Prof, Newton had also indicated a method by 
which it would be possible to discriminate the true orbit 
one of these five. The mathematical difficulties of 
this method were no doubt great, but they did not baffle 
Prof. Adams. 

In the Mant/ify for April 1867; p. 247, will be 

found the paper in which he announced hk solution of 
the problem. The orbit of the meteors is not fixed, btst 
every time the great swarm Comes round, the node Is 
found to be 29' forftkeroa in the direction of motion. The 
nffectof thkis sho^n in the ^^indual a^teeiratidn ofthediMe; 


of recurrence of the 

to us which could account for tills , 

the attraction of the other plhnets. proHem? 
may be placed in this shape. A certain specific amount 
of change of the node takes place. The theoretical change 
can be computed for ail the five different orbits^ and: 
Prof. Adams undertook to find it. The difficulty ptln?* 
cipally arises from the high eccentricities of some of the 
orbits, which rendered the more familiar methods Of 
calculation inapplicable. After many motvthe of labour. 
Prof. Ad.inis, aided by his assistants in tlic Cambridge, 
Observatory, completed his work. He showed that if the 
meteors revolved in the large orbit with the periodic time 
of 33-} years, the perturbations of Jupiter would account 
for a change to the extent of 20', The attraction of 
Saturn would augment this by 7', and Uranus would add 
r, tloe effect of the earth and the other planets being in¬ 
sensible, The joint effect is thus which may be 
regarded as practically coincident with the observed value 
determined by Prof. Newton. The great orbit was thus a 
possible path for the meteors, but to complete his dis¬ 
covery Adams had to show that neither of the other four 
orbits could experience the same perturbation. This, too, 
he succeeded in demonstrating: he showed that in no 
one of the other orbits could the change exceed 12'. Thus 
the orbit of the,Leonids was discovered. 

Those tremendous powers of calculation which have 
been exercised on the heavenly bodies with such signal 
results have also been occasionally applied ip various 
other directions. The discoverer of Neptune has found 
relaxation from the labours of physical astronomy by little 
calculations on which we must gaze with astonishment. He 
has had the curiosity to compute the sums of the recipro¬ 
cals of tJic first thousaivd numbers to 260 places of deci¬ 
mals. We have such confidence in the accuracy of Prof, 
Adams that we have not thought it necessary to repeat 
this calculation! He has also taken the trouble, to 
calculate thirty-one of Bcrnouilli’s numbers beyond the 
point that previous calculators had attained, and he has 
expressed each of them both ns vulgar fractions and as 
decimals. The sixty-second Bernouilli, the last computed 
by Adams, runs to in places, where fortunately for 
astronomy the appearance of a recurring figure has ter^ 
minated this inquiry. 

Need it be added that on Prof, Adams every honour 
which science can bestow has been conferred. We have 
now the pleasure of enriching our list of Scientific 
Worthies by the addition of his portrait. R. S. 

T/fE BRITiSH MUSEUM BIBBS 
Catalogue of the Birds in ihi British MuseUhu y0l. 
XI. Fringilliformes : Part II. Containing the , 

Cesrebidee^ TanatCridtv, and Mtridcs. By Philip 
Sclater. (London : Printed by order of the 
1886.) 

R. GONTHER and the author;ties of the NatunM 
History Department of the Briti^ Museum at^ta 
be congratulated* pn having sought, 
having secured,, the of Mr, Selaier fot the eaoonr ;;. 
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fiiv^bti^e sUiib^ect of his study, And indeed the^ are people 
to assert that til® cause af the 
eaMlon^® <tf the fhmily Tanagridai must have been, to find 
t^jpcdpatkm for that gentleman's ingenuity in discriminat- 
»nlg, descdhihg, and disposing its members. 

In consequence of this the pressnt volume of this 
CAbtiogue appears as a finished piece of work. What¬ 
ever may have been the faults of the plan on which the 
. whole ivAs designed, here its defects are reduced to a 
nsihimum, so that few are made nianifest. The relation¬ 
ship of the Cdp. '^tbidi? to the Tana^ridce is outwardly 
pretty close, and there is as yet no indication that future 
research into ibeir inward structure is likely to separate 
them more widely, though in the existing state of ornitho- 
totnical study it would not be safe to say more. 
Granting, then, as Mr. Sclater considers, that the former 
of these families is so nearly allied to the latter that it is 
indeed somewhat difficult to separate them by external 
characters,*' the comprehension of these two groups in 
one and the same volume is a very natural proceeding. As 
regards the third family, IcUrida^ associated wdth them 
on the present occasion, opinions may reasonably differ. 
Mr. Sclater confesses himself open to doubt on this point; 
and, if he docs so, a slight amount of agnosticism may be 
pardoned in others who know not one-half so much about 
them as he does. Possibly if he had referred to some 
remarks of Prof. Parker’s {Trans. Zoal. Soc.^ x., pp. 266, 
3^7) on the relations of this group, the matter might have 
seemed to him a little clearer. Mr. Sclater’s belief is 
that, since these birds present many points of alliance 
with" the SOtmidee, /.<?. the true Starlings of the Old 
World, it would therefore be better **to place them after 
the FringiUidee Now the multitude of “points of 
alliance" is perhaps rather apparent than real, and though 
Prof. Patker considers {loc. cit.) that the Jeteridte and 
Sturnid^ cannot be “ considered to be unrelated,”he also 
shows that the former have nearer allies in their own part 
of the world. But this by the way. It is more important 
to inquire in what sense the word after** is used by Mr. 
Sclater in the passage just quoted. Wc may be sure that 
h« does not entertain a notion of the possibility of 
deploying any part eveh of the animal kingdom in a 
straight line, as was of old time thought hot only 
possible but expedient; for such a notion would be 
completely at variance wUh the doctrine of evolution, 
wM®h he of course holds. If the word “after” is 
merely intended to refer to the purely arbitrary arrange¬ 
ment followed, or to be followed, in the Catalogue,” it 
signifies nothing, and we have no cause to complaini 
Again, if ** after ” is to be understood in the sense of 
^‘ipferior to," then we should wholly agree with him. But 
if ^ procession of forms be contrariwise arranged— 
tbAif^bdittg no evidence in this volume to show whether 
lihlsiaao ornot-^and by the word “after” a later and 
donaeqheptly high|^ of more specialist type be indi- 
thep we opould, with ah deferencei beg leave to 
4 «xilUf to wppositjem^ What^er be thft rank and 
jpit«^p}acOaipp>ng the 

baa lai^oly pi}0poan4ed tbe tleW that 
is ehould 


always discriminated. These two groups are the Finches 
. ptpper and the Buntings, which last several taHonomers 
have recognised as forming a family, Emherizidcey equal 
in value to the restricted Fringillid<i^. Now Profi Parker 
has shown that *it is to the Emberisid^ rather than to 
these FringilUdiS that the /ctendte are allied, and it 
therefore becomes important to determine the limits of 
the Emberizid(T^ which, owing to the want of anatomical 
or morphological research, is admittedly hitherto a matter 
of guesswork. In regard to those members of the 
former which belong to the Cld World, or are common 
to it and to the New World, no difficulty has as yet pre¬ 
sented itself. It is in the New World alone that the 
doubtful forms exist; but even of some genera peculiarly 
American— Phrygi/us, for example, as proved by Prof. 
Parker—indication is not wanting ; and if we might hazard 
a supposition on the subject, it would seem on several 
grounds more likely that a closer alliance should be shown 
to exist between the Ictcridce and the EmbensidiC than 
between the latter and the true E^ingiUtdie. 

From what has been submitted in the foregoing sen¬ 
tences, those who can “read between the lines” may 
perceive that underneath the points just touched upon is 
a question of much greater significance than is ordinarily 
presented by matters of mere taxonomy—especially of the 
taxonomy of a group of birds so homogeneous as are the 
Paueres. It is undeniable that the American forms of 
this multitudinous and confessedly highest group of birds 
(with the exception of those which, being so closely re¬ 
lated to the Old-World forms may be not unreasonably 
supposed to be their derivatives) show a great preponder¬ 
ance of thi weaker and, morphologically speaking, lower 
types. It is in the New World, and especially in South 
America, that we find all the Tracheaphofue and a major¬ 
ity of the difierent groups of Oli^omyodi} We can hardly 
doubt that these are as nearly autochthonous as any 
groups which now exist; that is to say, they had their 
origin on land which is now represented by the American 
continent Though analogy is often a deceitful guide, it 
docs not seem irrational to urge the same of the Oscines. 
Among them it is certain that not one of the three 
families which different systematists have selected for 
the post of leader is strongly represented in the New 
World—two of them, the Corvidee and Fringillidtje (if we 
exclude the presumed Emberizida)^ very poorly indeed ; 
while the remaining family, Turdtd<ry cannot number, 
even at a very high estimate, one-third of its members as 
American. I’he meaning of these considerations will 
become plainer if we substitute for the expression 
“weaker and lower types” its justifiably equivalent 
rendering, that of “older and more generalised types.” 
j Then we shall see the important signification of the 
alliance we have supposed to exist between the Icteridee 
and the Embetitidee ; and, moreover, a reasonable means 
of accounting for the reilvoter relationship, recognised by 
Mr. Sclater (Introd., p. viiL),betw«eh the Tanagridce 
the FringiUidcr on the otic hand, and the Ca^rebidee and 
MmoUiUddt on the is provided. This result, we 

trpft^ wiB hem fd excuse iheoe rema^kSi which might 
odterwiee td be irr^evant; and, speculative as 
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ibey k must, not for a moment be imagined that we 
thi^ the introduction of anything like them was neeid^ 
or wnuld have been expedient in such a volume as that 
now under notice. A reviewer may take liberties that 
are denied to an author. 

Bat now to return to our proper business. In his 
treatment of the sfubject Mr. Sclater, as might be expected^ 
shows himself its master ; not but that there are a few 
points—and one of them we have indicated—on which he 
owns himself doubtful. This is no drawback, for such there 
are, and long will be, in every matter of this kind. One 
great meric, in our eyes at least, is that he steadily treads 
the old high-road which has conducted its passengers 
to m> many great achievements, and refuses to follow 
the bewildering by-paths, of late so much vaunted by 
various writers, that are eventually found to mislead the 
unwary or inexpert traveller into bottomless bogs. A 
plain view of things is taken, and one that is suggested 
no less by eminent knowledge than by common-sense. 
There is no attempt to regenerate a fallen world of 
science within the narrow limits of a catalogue, or to 
make the catalogue of a single museum, however great 
its wealth, pass for a monograph. From the beginning 
of the volume to its end there does not appear the trace 
of a wish to indulge—may we be pardoned the word ?— 
a fad''; not even in the frivolous matter of nomen¬ 
clature, a rock on which all novices are sure to strike, and 
often to split.* The various **keys” with which every 
group is provided seem always to fit and to turn easily in 
their locks—not, indeed, a surprising fact, since Mr. 
Sclater, if not the inventor, has long been one of the 
most skilful handlers of this convenient differentiating 
instrument, so useful when manufactured by an adept, 
and so useless when turned out by a tiro, who not seldom 
Contrives, in the course of a few lines, so to complicate 
his conditions (of his own choosing, be it remembered) 
as to render them characterless, if not contradictory. To 
sum up, if may be said that, supposing the plan of the 
British Museum “Catalogue of Birdsto have been well 
laid, Mr. Sclater has shown how it may be well executed. 


ri/E VITAL STATISTICS OF GLASGOIV 
Tht Vital Statistics of the City of Glasgow. Part IL 
The Districts of Glasgow, By James B. Russell, M,D., 
LL.D., Medical Officer of Health. 

I N this Report Dr. Russell presents us with the vital 
statistics of the city of Glasgow and its districts for 
1880, 1881, and 1882, and with some comments on, and 
inferences to be drawn from, the facts enumerated. Some 
years ago an Improvement Trust scheme for the sanitary 
reformation of the houses of the people was elaborated 
and put into operation. This scheme has achieved ” a 
sutumar)^ revolution in the worst parts of the city,” not 
apparently before it was wanted, for Dr, Russell shows 


w* think should havt ground for compl^ning that M 
Sclater has not mode one nomeaclatural ohaoga, He u of caurM«sw< 
awan as any one that the idea of a feneric type new occurred to Lbnaet: 
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that some of the district of 

as Bridg^te and Wyttds-^d6 not : 

even with t^ worst slum* of Londoh 
Brldgegate ahd Wynds had a I680, : 

and 1882, of 38*3 per thousand^ a birtJi-rate ^ 37*^ |NWt 
1000, a death-rate under one year per tooo bom of lapd 
a death-rate from consumption and acute diseases orthe 
lungs of 1675—this figure alone being higher even than 
the total death-rate of many English towns* Much of 
this district has been improved off the face of the carth^ , 
the population in i88i was 7798, in 1871 14,394^1111 the 
houses that are left “are radicidly bad, and total demoUtlou 
and destruction is the only remedy.” It is such districts 
as these that have, as Dr. Russell remarks, ^ been the 
heartbreak of successive generations of Glasgow [diilan- 
thropists.” The death-rate of the dty of Gla^W, as a 
whole, for 1880, 1881, and 1883, was 25*2 per looo, with a 
birth-rate of 37-3 per xooo; although considerably less 
healthy than London, Glasgow compares fisvourably with 
Dublin, and stands on about the same level as Liverpool 
and Manchester, The death-rates of the different 
districts of the city in 1871-7 2—prior to the im¬ 
provement schemes—are compared with those in 1880, 
1881, and 1882, subsequent to the carrying out of 
many improvements in unhealthy areas by demoli¬ 
tion and reconstruction. The comparison shows that 
in all the districts the general death-rate and the death- 
rate under five years (with one exception) were much 
lower in the latter period than in the former. “This 
result,” Dr. Russell remarks, “ is important, as proving 
that the displacement of the inhabitants of the central 
parts of the city has not deteriorated the health of the 
districts into which they have removed. It was proved 
by special investigation that the people whose wretched 
houses were demolished by the Improvement Trust dis¬ 
tributed themselves over the city. It is often said that 
the habits of these people are such that, go where they 
please, they will not be the better of the change. It is 
evident, however, that they found physical conditions so 
much more conducive to health that, whether or not their 
habits have been improved, undoubtedly their health has 
been, in their new residences. The moral is to persevere 
in the destruction or improvement of the houses of the 
people. The certain result is to improve their he^ith.*^ 

The influence of overcrowding on mortality, and the 
connection subsisting between overcrowding and ah Irish 
population are well shown in the contrast between two 
of the districts. Blythswood is remarkable as having the 
lowest proportion of inmates per inhabited rooitii the 
largest proportion of large-sized houses, the lowest d^th- 
mte, the lowest birth-rate, the lowest mortality ttmler 
five years, the lowest proportion of deaths under one year 
per 1000 bom, and the lowest proportion of Irish^^rh of 
any district in Glasgow. Bridg^te and Wyfids, oh the 
other hand, has the largest peopotHo^ of inhuiies per 
inhabited room, the lar^c^ proporUpn, save of 0^ 
apartment houses^ the higl^st death-rate ov^ the 
highest deatWa^ Under five years, die lai^^^pardpot^jidn ., 
of deaths und^ per topo bom^ and 

percentoge of Irish^^rn lUhabitaUta' Ai)^ 

' ^us^U a 

I %s houses' 

; Jems p# , 





569 


1^4$ ilk 1^^ tfat $t^dar4 deatb- 

tit/van iitfiantile death-rate the etaiidard 
hiiGAli^ death-rate of (he cit^, and especially that the 
df those diseases which ate directly related to 
oi^rcrowdiag ot deficiency of breathing-space—viz. 
disease of the lut^s and inftetious diseases—is in excess 
id those dlstiicta^ 

t>t* Itiissell also discusses such subjects as the per- 
cetx^ge of uncertified deaths, and the insurance of lives 
in friendly societies, the relations of legitinucy and 
illefitimacy to certification and insurance, and their 
bearihgs on the social conditions of poor populations— 
subjects of great interest to philanthropists and sanitary 
reformers, as indicating the instincts and habits of so 
large a mass of our poor populations. The rest of Dr. 
Russell's Report is of more purely local interest; but 
enough has been said to show that Glasgow, if it has 
been in want of sanitary reform, has not been behind¬ 
hand in what may be described as one of the greatest 
works of the age, and that philanthropy in this case has 
met with its due reward in the vast improvements effected 
in the social condition of the people. 


T/IE FRESH-WATER FISHES OF EUROPE 
The Fresh- Water Fishes of Europe, A History of their 
Generay Species^ StructurSy HabitSy and Distribution, 
By H. G. Seeley, F.R.S., &c. With 214 Illustrations. 

8VO. Pp. vi. and 444. (London, Paris, New York, and 
Melbourne ; Cassell and Co., 1886.) 

WORK containing an original, exhaustive, and 
critical account of the fresh-water fishes of Europe, 
such as might bear the title heading this notice, would be an 
undertaking which would require on the part of the author 
a thorough acquaintance with ichthyology, considerable 
experience with the method of ichthyological research, an 
autoptical examination of many of the types preserved in 
the various European museums, and, finally, the forma¬ 
tion of a collection more complete than the combined 
series of European fresh-water fishes in the museums of 
London, Paris, Vienna, Berlin, and St. Petersburg; in 
fact, an undertaking that would occupy the greater portion 
of a life-time, and stand as a monument of which any 
naturalist might be proud. 

We have too high an opinion of Prof. Seeley's abilities 
to doubt for a moment that he might have produced a 
stnmiard work of this nature, if he had chosen to devote 
the requisite time and labour to it. But what he has^ 
re^y accomplished is merely a compilation from the 
standard works mentioned in his preface, without the 
addition of any new facts or observations, and without 
ahy attempt at such a critical treatment of the subject 
' as might ^ expected from an audior acquainted with the 
defcHl^d. His book, in fact, might have been 
in the author's own library or in that of the 
without his looking at a single The 

aUtStiatim^ foss wanting in originanty; jwith the 
bf anatomical figuSes ^Uiar to 

it^th^^gi8t,ihe mtnaining SPB are slntpi^l^ 

^ de^ ;^|n«ich- 

J^onaibhie"? ,v and wasqueatly War to 


bered, however, that at the date of their publication 
(1858) the two Austrian ichthyologists above named were 
enabled to incltsde in their fish^auna a number of the 
species of Northern Italy. We think that the source 
whence the illustrations were taken should have been 
seated in the preface. 

As regards the usefulness of the book, there cannot be 
any doubt that a handy book on the fresh-water fishes of 
Europe was a great desideratum. A glance at the natural- 
history columns of the Fieidy Land and Watery and other 
weekly papers shows the great number of travellers on 
the Continent who seek for information about fresh-water 
fishes which are strange to them, and to whom the 
original works wherein they could find it are either un¬ 
known or unintelligible. For this large class Of the non- 
scientific public Prof. Seeley has supplied a real want and 
a useful book of reference, the utility of which would 
have been much greater could he have induced his 
publishers to go to the expense of figuring other fishes 
besides those found in Austria ; and we cordially join him 
in the hope that the fiibric of the work will give a new 
interest to the fishes of our own country, and may influ¬ 
ence British peoples to a thrifty cultivation of the roving 
wealth which swims, little heeded, in our forms of fresh¬ 
water fish life.” 


OUR BOOE SHELF 

Papers in Inorganic Chemistry, Part 1. Non-Metals. 

Part IL Non-Metals and Metals. By George E. R. 

Ellis, F.C.S. (London: Rivingtons, 1886.) 

This is a collection of examination questions arranged 
progressively, and is intended for the use of science 
teachers ana students. The idea is a good one, and we 
have no hesitation in saying that the book will be 
appreciated by those for whose benefit it has been com¬ 
piled. Although we are far from approving of the present 
mania for examinations, we agree with the author that 
the conscientious answering of well-selected options is 
of great advantage to the student. It not only tests his 
knowledge gained from text-books and from lectures, but 
it renders it more accurate and permanent. 

The solution of chemical problems is generally a weak 
point with beginners, and we arc glad to see a fair pro¬ 
portion of such problems in Mr. Ellis’s book. There are, 
nowever, a few arithmetical questions which appear a 
little out of place in papers in inorganic chemistry. On 
p. 6, for instance, there is one on the tonnage of the s.s. 
Oregon, and others may be found on pp. 10, 12, 30, &c. 


LETTERS TO THE EDITOR 

\Thi Editor does not hold himsclj responsible Jor opinions ex¬ 
pressed by his correspondents. Neither can he undertake to 
return, or to correspond eoith the writers of, r^tcied manu¬ 
scripts, No notice u taken of anonymous eommunkatiom, 

[ The Editor urgently reguests correspondents to he^ their letters 
as short as possible. The pressure on his spate it so great 
that it is impossible otherwise to insure the abearance eun 
of communications containing ieUeresting and novel facts, ] 

Our OuQi 

VotfR article on the above (p. 517) induces me to repeat an 
appeal which! ittade ten years ago in a paper on **Explosive 
Compottt>d«»” contributed to stimford’s “British Manufacturing 
Induatries." 1 there pointed oat the enormous discrepancy 
)jet#een the teett^ obtohied fo the testing of the pressure 
exerted exsfteefon cl gnnpowder bv the GovenwHent 

Cdidihht^ ^ Counii Rumford 

mhde ht desetfoed In his essay bn “ The Force of 








, Firod Gunpowder^' (puldisbed In London^ C802, and recently 
with his o&tt m^pt la America). 

Onr Gnyemmont oMchd experiments ipve a pr^ure persquare 
kich varying .from £ 5‘4 to 28*1 tons per square inch, the Utter 
e^btaihed la the Slaton gun. Kumford's maximum was 277 tons, 
as idioaru by overcoming the tested tenacity of metal that the 
powder tore asunder ; or 73 tons, as indicated by the lifting of a 
weight by the explosive energy. 

As 1 explained*in the pa{>er above named, the tearing lest is 
faUacioUS os a theoretical measure of the force exerted, because 
the tenacity of the metal was tested by Rum ford, hs it still is by 
others, in most coses, by a gradually-applied strain, which should 
not be compared with a vibratory shocK. As a measure of the 
practical bursting possibiliticb of gunpowder upon metal of given 
thickness and tenacity, as usually measured, RumforeVs figures 
arc directly applicable, though allowance must be made for the 
relief afRjrdcd by the movement of the shot in a gun. 

My appeal was for ft repetition of Rumford’s experiments by 
those wno arc responsible to the nation for these very serious 
matters, and for a reconsideration of the reliability of the method 
of testing by the “Rodman" and Crusher" gauged, which 
have supplied such very dilferent results from those of^Rumford. 
My reasons for believing Rumford’s experiments to be more 
reliaMe than those of the Con:imittce were stated as follows, and 
I still maintain their cogency 

“ (i) The resistance to be overcome, and by which the force 
was measured, viz. the gravitation of a known weight, was by 
far more definite and measurable than the degree of indentation 
or compression of a cylinder of copper, s^iich serves as the 
measure of force in the Rodman and Crusher gauges, 

“ (2) In Rumfoi d’s arrangement the force of the explosion was 
more directly applied to the resistance by which it was measured 
than in the official experiments, where the shock of the explo¬ 
sion was hrst communicated to a solid piston i inch in length, 
and by this transferred to the copper cylinder of the Crusher 
gaifge cr the knife of the Rodman gauge. By this arrangement 
much of the force is expended upon interntl work in the inter¬ 
vening piston, producing mechan cal vibration of its substance, 
and a returning wave of elastic compression, which would have 
tto measui'tthlc effect on the gauge. Besides this, another por¬ 
tion of the force compressing the pi-ton must be converted from 
mechanical motion into heat motion. 

If any reader supi>oscs that I am hyi>crcritical in making this 
objection, let him try the following experiment. Take a block 
of iron—a common I lb, weight, for example—place it on the 
hand, and the hand upon a table ; then strike the weight smartly 
with a carpenter’s hammer. It will be found that blows which 
would fearfully mutilate the hand if directly applied to it, may 
be struck tiqion the weight thus* resting entirely iifwn the hand, 
and will scarcely l>e fcU, provided the blows are dealt suddenly 
and smartly. The mountebank’s exploit of breaking a great 
Slone upon a man's bare breast, the common method of reducing 
the dimensions of geological sj>ecimens by holding them in the 
hand and cracking with a hammer, and the experiment of shoot¬ 
ing a bullet through a swinging door without moving it on its 
hinges, are familiar illustrations of this principle, wliich appears 
to have been overlooked in these official researches. 

“ The complete al>seDce of windage in Rumford’s arrangement, 
by exploding in a perfectly closed chamber, is a third advantage, 
I therefore regard Kumfoal’s experiments as the best that have 
yet been made on this interesting subject, although, as he himself 
admits, they are by no means free from error." 

W. Matimeu Williams 

Photographs of Stellar Sp«ctra 

Tmk article up^ this sublect in Nature, vol. xxxiv. p. 439, 
neqnires a correction vt^hich has been pointed out by Dr. Cope¬ 
land. The Mectram of the star DM. -f 37® 3821 was observed 
by him on September 22, 1884, and found to contain bright 
lines ; the observation was published in the Mmihly NaiUes for 
December 1884, but w as overlooked at the time when the article 
above mentioned was prepared. 

A similar correction, pointed out by Dr. Huggins, U required 
in the “ Itrve-tkation in Stellar Photography™ by the present 
writer, publishes in Vo!, xi. of the Memoirs of the American 
Academy of Arte and Scienoea." On p. 20S the method df 
obieeving stellar spectra by means of a prism placed before the 
object-glaas of a telescope IS ascribed to Secchi Infkct, Ithad 
pkeviously been eittfdoye^ by Frauaholer. ‘ 


The tihte AmeeUMa y 

Ik your very Aaiterlng bf V 

logue of European Eamquakes ” the reviewer 
tendency to alignment in volcano^ has often bm notlp^ 3 
Prof. O’Reilly indicates a similar peeiiUErity in 
adding that the lines ato«^t whkh they tatige apprmtima^ t» 
real circles. This inference or suspicion can be verified 
y detailed charting." Judging from the facts pnbli^ted Up to. 
the present relative to recent earthquakes of America ana 
Europe, I think some such veriheation has been fumbhed by 
them. At the Exhibition of Scientific Apparatus held at SoUth 
Kensington in 1877, I exhibited a globe mounted so as to aUoW 
of great circles being easily traced through points on the 9 ur« 
face. Several coast-line great circles were shown thereon* 
amongst them that of the southern boundary of the TWtliwy 
formation in the United States. It wa^ nlso marked (m the 
sketch earthquake-map of Europe exhibited befrire the ,Section 
of Geology of the British Association at their Swansea meeting 
of 1882, and on other maps, such as the earthquake map of the 
British Islands; and yet no leading fact went to prove that any 
particular significance should be attached to this great circle* 
The earthquakes of August 27 and 28 in the United States have 
furnished, m my opinion, some proofs of this jrignificance. The 
following are the places through which this great circle passes 
Victoria Fort, on coast of Gulf of Mexico ; Cairo (Ill.) j axis of 
Lake Erie; Lake Ontario; River St. Lawrence (parallel to); New 
Brunswick coast of River St. Lawrence ; Labrador, south coast ; 
York Point and Straits of Belle Isle ; Ireland, Sliannon mouth ; 
Wale«, Fouth coast of; St. Bride’s Bay ; Mendip Hills ; South** 
ampton j J)icppe, north of; Chalons; B^le, north-east coast 
of Zurich Lake ; Coire; Trent; Venice ; Dalmatian coast f 
south-west coast of Isola Longa; Mount Olympus; Skyro 
Island; Syrian coast, head ofAkaba Gulf; Arabia, Mount 
Seiban, Wady Mnifa; Cape Guardafui; Pacific Ocean, 
Paumota Group; c ?ast of Mexico, near Cape Gorrientes; 
Zacatecas territory. 

According to Major Powell’s telegram, the origin of the 
earthquake was along a line of post-Quaternary dislocations 
on the eastern flank of the Appalachian Chain, especially 
where it crosses North Carolina. The great circle just de¬ 
scribed passes more inland than that mentioned by M^or 
Powell, and was taken, as regards position, from the geological 
map of the United States, by C. H. Hitchcock and W. P. 
j Blake, 1873, but it is parallel to the line limiting the Tertiary 
formation wliich crosses North Carolina, and which is probably 
I also the seat of tlic post-Quaternary disturbance referred to. 

I The great circle in question traverses the area of disturbance 
between Kennett (Ark ) and Buffalo (on Lake Erie). On the 
European side the following places lie near its direction. The 
Bristol coal-fields, where an explosion of fire-damp took phute 
lately, about the time of the earthquake ; the English Channel, 
lat. N. 10' and long. W. I® 40^, where an earthquake shock 
is reported to have occurred by H* Mohn in your issue of Sep¬ 
tember 23 (p, 496) j the point lying almut fifty-five miles to tlie 
south of the great circle, where it passes at Somhampton. 
Switzerland; M. Ford reports in your journal of the ifith ull. 
(p. 469) a scries of shocks in the western part of Switzerland 
having occurred in the first days of September, and which he 
considers as the suite o( the eartlujuake of August InEaitem 
Europe an earthquake occurred on this same date, which tra¬ 
velled eastward from Malta to the South of Italy and readht^ 
Smyrna, which lies somewhat to the north of the great 
In Mexico an earthquake is reported os having occurred 
Tequisexllan on the 3rd ult. I can find no such place* bnt |£it 
be the same as Tepaiititlan, about fifty miles of 

Guadalajara, it would be Somewhat mth of the great drdleia 
uestion. As all these places are not far removed frpm the 
ircction of the great circle, and as there must be eevwel 
parallel lines of fissuring in the AppalaChhin Chain, thusforitning; 
a zone, there is in this way, T think, evklence fitmwhid A 
zona of seismic action exists* having the general dhftctioil df 'thO 
great circle repmentod by the continuation of the 
line of the Tertiary fonmt^n in, the United States to lhfc srM 
of the Mtssis^bpl Valley, as marked on the gedl^cid of 
Messrs, Hfrchcow andfilftke. 1 ^ , 

In the map fiKwarde4 d«Aned the 

dwtnrbaoce by llnm jmlitt the 
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tiilvee .(Here nre. sooke greuxtdefor ihinliADff Oiat 
- et are ^erally f^oi ef faulting or limits 

M mmatien<<- 1® the Hrst repori ree^iVedi the ^tremc pouus 
,{iMi0iied to (h^ west were JaeksonWlle and Chicago, l>o:h 
l^ujited^ op a line which represents the axU of the promomory of 
|%dda> sis shown hy the tnap. The great mass of the surface 
\fthakeh to the cast of this line, so that this surface would be 
bc^ndeH by ooasfdlne directions, at least partially. When fuller 
bfomtation comes to hand, I trust to be able to show more 
^fect' te^ults in this resfiect, J. V. O^Ritiivi.Y 


Algebraic Noution of Kinship 

Mr. F. Gai-Ton J^os described two systems of kinship nota¬ 
tion : one in bU work on ** lieredhary Genius/' pp. 5 ^'S 3 I the 
othttr in a letter to Nature, vol. xxviii. p. 435 - ^ propose to 

indii^te here the outline of another syslcm, which, though 
slightly more cumbrous in form than Mr. Gabon’s, seems to me 
to possess some advantages of its own. 

Let us denote t e male members of a family by a cipital 
letter, say F, females by a small letter, Taking the person 
described os a starting-point, relatives in different generation 
may be denoted by indices attached to these Vetters. For^ rela¬ 
tives in the same generatioti, the index k 0 I for those in the 
firsts ^ecoJid, &c., generation before him, the indices are I, 2 , 
&c.; for those in generations following him they are ■'i, -2, &c. 
Thtt$, a brother would be denoted by the symbol a sis er 
by/“ ; the father by and mother by /'; a son by and a 
dai^hter by Again, the father’s fatlier would be denoted 
by K‘ F^, or more sh utly by ; the father’s mother by 
a son’s sort byF "®, a daughter’s son by/'^F*^; the father’s 
brother by P (or peihnps by if it be remembered that 
here lo stands for i + o. aid not for ten, which is too k'-ge a 
number lo be often required); the mother’s brother by F* j 
the father’s sister’s son by and her daughter by 

; and so on. The advantages of the system are : (i) 
that it is readily used and interpreted ; (2) that the generation 
of any relation with respect to the person dcscribc-l m\y be 
found at ouce by adding tW indices of his kinship aymbol. For 
example, in the iait two instances given, the sum of the indices 
is 0, showing that in both cases the generation is the same as 
that of the person described. 

The simpler relationsbips are shown in ths folbwing table : — 


ps FV‘ 

Gran ifiuherstoGrftT) 1 mother 


fi FI yi 

Graridfdiherjs(ifandin>thcr 


f1f« 
U iclc 


F1/-0 

Aunt 


FAthei= Mother 
I 


/I F« 
Unch 


/J /o 
Aunt 


Brother 

p.._J— 

Fof-1 
^ Nephew 

F-a 

Grande 

Kin 


I 

PnHSON DdsCKIURP 


A. 


Foy-a 

Niece 


F-i 
Son 

_J 

V 'V-1 

(IrsTid- 

(Uuf^htftr 


l)itu{|htrr 


Sister 

I 


/a F 1 
Nephew 


Niece 


yiW 

Grand- 
•an 


Orand- 

cUiughter 


If desired, suffixes to the letters might be atUled to denote the 
position in hi? family of any person noted in the kinship symbol. 
The liymbot would, lor example denote a son’x daughter, 

the son being the third member of bis family, and hii daughter 
4he fifth. Charles DAviiON 

Birmingham, September 30 


PhysiologdcRl Selection 

, Romane^^ has had hk attention drawn to mv letter 

WATUlit,, vol It^cxi. p. 4 )^ he may l>e iptereatei in knowing just 

selection wn{^ entWipated by 

Mjr ideR was that a spontaneous virlotkm mi^t occur in the 
' stoud of the oflfspring of one ykmfd or, pair irhich 

woipld li^ thW WBo wJA each MWr them 

the 

* itm 


what 1 hod in my mind, would occur, except in the offspring of 
the same parent or pair ; and I rejectc I the Idea of a ^ adually 
increasing infertility in favour of a total or nearly total infertility 
arising in the one generation, because 1 did not see any cause 
for the continuous increase from generation to generation of such 
infertility. 

It did not occur to me that a partial infertility would, in a 
number of generations, produce the same result, as pointed out 
by Dr. Romanes (Nature, August 5, p. 3t6). Nor do I now 
see clearly that it would ever lead to the total infertility which 
exists lietwcen species which have not otherwise diverged very 
much, At present, however, 1 only wish to point out that the 
idea of gradually increasing infertility was in no way anticipated 
by me. Edmund Catchpool 

Friends* Institute, 13, Bkhop>gatc Street Without, 

London, K.C., October 9 


American Vines 

In reading Prof. Carralhers’ very interesting address to the 
Biological Section of the British Association, 1 observe that he 
says, when speaking of the vine discovered by Dr. Schweinfurtb 
at Abd-el-Qurna : “ The leaves which have beert obtained entire 
exactly agree in form with tho;e cultivated at the present day, 
but the under-surface is clothed with white hairs, a pecuUa’’ity 
which Dr. Schweinfurth has not observed in any Egyptian vines 
of our time.” Will you allow me to remark that this is a cha¬ 
racter of several of our American vines ? Both the Northern 
Fox and the Summer Grape (K. Labrus a and V, ^stivatis) are 
conspicuously downy on the lower surface of the leaves—so much 
so that the/ appear white. 

This fact adds another to the list of points in which the old 
flora of the eastern hemisphere resembles lhal now existing on 
the western side of the Atlantia But the resemVdance in this 
ca’«e is of much more recent date than thoiC with which we arc 
so familiar from the researches of Prof. Heer among the Oenin- 
gen beds of Switserland. 

In connection with the facts above mentioned, it would be o( 
interest to ascertain if an opportunity should ever occur whether 
the other noteworthy differences between the American vines 
generally and the European vine, namely, the musky or foxy 
flavour and the soft and pulpy, not firm and fleshy, berry were 
accompaniments of the downy leaf. This may never be possible, 
but it would serve to show which of the two w.a^ the older stem 
frotv. which the other has diverged. E. W. Cl. AY POLE 

Akron, O., U.S., September 30 


“ Scopelus tnulleri ” 

A FEW weeks since I received a letter from Mr. Southwell* 
of Norwich, wherein he informed me that Capl. Gray hod sent 
him a very interesting fish, which he kindly forwarded to 
Cheltenham. He captured it on August i, i8S6, in Ut. 73* I2’ 
N., arul long. lA** 28^ W, Capt. Gray reraaikcd was at 

the surface ; 1 noticed it while away in a boat as I leant over the 
bow and watched the water as it passed. It was covered with 
b«right golden acale.s when I first found it, but they arc nearly all 
nillbed off. It was alive when I picked it up, and the tempera¬ 
ture of the water was 35’' F., and that of the air 35® also. * 

The specimen is in comparatively a good slate of preserva¬ 
tion ; the tall, however, has been broken, reducing its total 
length to 2 inches; from the snout to the base of the caudal fin, 

I *8 inch. 

I). 14, P. II, V. 8, A. 16, C. 19, L.l. 36. 

Its proportions are normal, agreeing with .Collett’s dc.scription, 
the odglii of the dorsal fin commencing exactly midway between 
the end of the mout and the base of the caudal fin. As good 
examples appear to be very rare, I propose remarking on certain 
appe^ances which have bee® indtapute. The eye like spots are 
thus dispo!^ed ; along the edge of the abdomen, between the 
throat and base of the ventral fins, 5 pairs ; between the ventral 
and anal* 3 I along the base of the an^l* 8 pairs; beyond 
the atiaL d Kri^r gave a similar number between the 

i Yahtrtd Rnd imal to wfiit exhu in this specimen, but Collett 
fm®td 4 Between the dth and ydi pairs alphg the 

<bakv dvmeaml Bh, wnd between the 5th and fith pairs behind 
. <hh«e k ® epa^ than between the others. Along 

^ the sw iM betW the posledot half of the lateral line Rtr tWo. 
«»spots* while a row of three paoiies ffom 








lh4 of these to the anbopettle Another spot exhts At 

tke lihonlder above the gill-opting, and on ludi^Unct one on 
the edge of the preopercle. 

Ihe figAre in the msgnihcent work of the ** Fishery Industrie 
of the United States, pUje aoa, agrees with this specimen to 
the proportions of the body and length of the hn-rays; but, sup¬ 
posing the species to be the same, di/Ters from It materiahy in 
some other points. ^ The position of the dorsal fin is shown too 
far forward; the scaling is not identical, as the lateral line 
in Capt. Gray^s specimen stands upon a narrow but vertically 
eldngated row of smooth scales, having three rows of smaller 
ones above it, and four below it j also the eye-Uke spots are 
not similarly placed, and the pectoral fin is narrower, with its 
rays more elongated. F&ancis Dav 

Cheltenham, October i 

The Sense of Smell 

With reference to Mr- MitcheH's inquiries (Natukk, Sep¬ 
tember 30, p. 521), there is a peculiarity about musk which X 
have never found anybody to be previously aware of, namely, it 
is impassible to smell it twice^ taking two good ‘Sniffs” con¬ 
secutively at a plant, i.e* after a single exupiration; on the 
second inspiration there is no odour of musk whatever. 

Gkorge Henstow 

Humming in the Air caused by Insects 

Your coTTesiwndent who writes on the above subject in this 
week's number of Nature (p. 547) remarks that “ It is singular 
tliat no explanation has been offered by any one for such a 
common phenomenon.” May I be allowed to refer him to my 
•‘Observations in Natural History” (publishctl in 1846), p. 226, 
where I have given a statement of my own on the subject, 
Adding a reference to Humboldt’s “ Personal Narrative,” in 
which he makes some remarks on this humming, as heard in the 
tropical r^ions, where the phenomena is naturally so much 
more striking, and on a wider scale. 

^ There can be no doubt the explanation of the phenomenon 
given by your correspondent U the correct one. 

Bath, October 9 Leonard Blomekield 


THii: Hcma a^ong observatorv 

T^R. W. DOBERCK, Government Astronomer at the 
^ above Observatory, has recently published an 
ofticiai report on the astronomical instruments under his 
charge, and on the time service of Hong Kong in 1885, 
the determination of local time being the chief purpose of 
the astronomical branch of the institution. 

The Report states that the Observatory possesses a 
tr^sit instrument, by Messrs. Troughton and Simms, of 
3 inches aperture and 3 feet focal length. Setting in 
declination is effected by means of two small circles fixed 
on the telescope near the eye-end, and read by levels. 
The axis is perforated for side lamps. The pivots, which 
arc made of chilled bell-metal, show no perceptible differ¬ 
ence between their diameters, but minute irregularities 
appear to exist, though too small to allow their exact 
amount to be determined by means of the axis level This 
level is used in determining the inclination of the axis, 
and another similar level is provided for use with the 
zenith micrometer in the observation of differences of 
zenith distances on either side of the zenith. 

The eyepiece was originally furnished with one movable 
and seven fixed vertical wires, but the latter after a 
Httle while began to get entangled with the fixed wires, 
and finally broke. Although it bad been found very use¬ 
ful in the determination of the instrumental const^t$, it 
was not thought well to replace it for fear lest the per¬ 
manent wires might become disturbed or broken by it. 
Transits were at first observed over all the seven wires, 
but in 1886 only the five middle wires have been nsed^ 
There are also two hotisontal wires about a minute of ar$ 
apart, and the Object the transit of which is to be observedi; 
is brought midway betweeh tfaeoL. 'rhe eyepiece and wive ' 
eystfcm can be revolved through a quarter of a revolution,;; 


so that the vertical Wives beoon^ 
used for determining the <bf dwa^ 

for latitude; but as the ihstrutbeht fs ih m 

a transit, this arrangement has never been made use olff 
there being the less necessity for employing lt» as CoL 
Palmer had accurately^determined the Ibntuoe the 
servatory in 1882. 

The telescope rests upon a cast-iron standjwhh reveri* 
Jng apparatus; no change in the inclination evbr 
been perceived to be caused by the reversion. The stand 
rests on a slab of Portland stone on the top of a brick 
pier sunk 5 feet in the ground, where it is surrounded by 
a brick cylinder to protect it from surface oscillations* 

In 1884 505 transits were observed ; in 1S85, 31^; the 
inclination of the axis was observed 150 times m the 
former and 117 in the latter year. A meridian mnrkf 
which is viewed through an object-glass of about 66 fset 
focal length is placed about 70 feet to the north of the 
transit instrument; another meridian mark is 11,354 f<Mt 
to the south across the harbour. 

The standard sidereal and mean time clocks were 
supplied by Messrs. E. Dent and Co. The former has a 
cast-iron back which is firmly screwed to iron bolts 
cemented in the pier placed m the clock-room. The 
pendulum has the zinc and steel compensations originally 
designed for the transit of Venus expeditions. The clock 
was also supplied with a galvanic contact apparatus 
omitting one second each minute, for working a sympa¬ 
thetic dial in the transit-room, but as the contact-apparatus 
was found to interfere with the going of the standard- 
clock, its use was discontinued early in 1885, and the 
observations have since been made with a chrono¬ 
meter which is subsequently compared with the standard- 
clock. 

The mean daily rates during ten-day periods of the 
standard clock are given in a table, and from the rates 
between January 1 and June 9 the following formula for 
the rate at / degrees Fahrenheit is deduced:— 

r « -f IS.*247 - os.‘033 (/ -■ 70^). 

The clock stopped twice during the year, viz. on June 12 
and August 23, each time during a thunderstorm. A 
difficulty was experienced in the attempt to-determine 
separately the barometric coefficient, since the mean 
height of the barometer in Hong Kong falls regularly as 
the mean temperature rises, but it appeared to be 
insensible. 

It should be noted, however, that the mean rates which 
Dr. Doberck publishes heie suggest that the formula 
given above is only correct within certain limits. The 
clock would appear to be compensated for 80^ or 85®; at 
least there seems to be no regular variation in its rate 
about these temperatures, the decline in the rate which 
accompanies the rise of temperature up to 80® showing a 
check or even a slight reversal about that point. Prob¬ 
ably, however, the mean daily rates cannot be trusted to 
the degree of refinement to which they arc here given* 
The number of transita observed is decidedly amaU, and 
the errors of the transit-instrument do not seem to have 
been very frequently or regularly determined duriii^ 1SB5. 
No information is pven as to the degree of accordance 
of the daily rates actually observed. 

The mean time dock is similar to the sidereal standard 
clock, and appears to go as well. It is furnished v/ith 
galvanic contact springs, which are pressed every hOdr ^ 
the exact second, and a current thtot^h a itvorsing; 
commutator worked by one Ldclanchd celC by meana tf 
which the current thdt drops the time bml at 1 pJVh H 
closed* ^ 

Some trouble has been experienced with the time bail* 
First the gidvank cpll in tiMi meon^nne 
setting the dock right befbm ilk tudl is ^ 

strong eimughi as It tislms ne^ly an libu* ana 

cortect oh ertdr 
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not 6 x to drop the h^^l| the blow ol 
milihg to disch^e the baU> so that the 
hjehil;^ hard eiap to be struck at the mstaot the current 
a^ired ftofiu The coU was fused by lijfhtning 

oii lufie la^atud from that date untii November 20, the 
bau was mopped by hand. Since November 22 a new 
lodi: has been dtted, which gives satisfaction. 

The time-ball tower is erected on Tsim-sha-tsui Point, 
directly facing the shipping. It stands in tioaC of the 
new polke-station beside the mast for hoisting meteoro¬ 
logical signals, at the foot of which the typhoon gun, 
pointed towards the city opposite, is placed- In the 
police boat-basin, at a short distance north-west of the 
tower, the small, observatory is built. 'Fhe time-ball 
tower is about half a mile distant from the observatory, 
with which it is connected by wire. The base of the I 
tower is about 40 feet above sea-level, and the top of the ! 
baU-mast about 84 feet. On the ground-floor is a massive | 
granite pier, which supports the entire apparatus. Dr. 
Uobcrck describes at considerable length the arrange¬ 
ments for dropping the ball, for breaking its fall, and for 
ascertaining that the fall has taken place at the pts^er 
instant} but they do not call for special remark. The 
accuracy of the time-ball signal at i o'clock depends, he 
says, practically upon the error of the standard clock 
being accurately determined. If the weather has per- 
mitt^ transit observations to be made the previous 
evening} the error of course will be pretty closely known ; 
otherwise the regularity of the rate of the standard clock 
must be trusted to. A table of the errors of the time-ball 
in 1885 is given, showing that the mean probable error of 
the signal tor each month is about o*2s. 

The time service is at present confined to the dropping 
of this ball, but there would be, Dr. Doberck points out, 
no difficulty in dropping any number of time-balls along 
the coast or distributing hourly time-signals to the prin¬ 
cipal public buildings, &c. 

The observatory possesses three chronometers, the 
rates of which are here given. Of the thr^ie, two keep 
mean-time, and one keeps sidereal time, but one of the 
former is useful onlv as a hack watch. 

The equatorial of the observatory is the Lee equatorial, 
described by Admiral Smyth in the “ Speculum Hart- 
weltianum ” and the ** Celestial Cycle.'I'he great length 
of the polar axis renders the instrument unsteady and 
sensitive to every motion of the observer. A Maclean 
star spectroscope has been fitted to it. The object-glass 
appi^rs to be still in good condition. 

The meteor shower (the Androinedes) of November 37 
was observed, and it was estimated that about 2000 
meteors an hour were visible, most being small; none 
being brighter than the first magnitude, and only a few 
SO bright. The radiant was determined to be at R.A. 27'", 
Dccl. 40'’ N., but it was at least f in diameter. 

T//S RAINFALL OF THE CAPE COLONY . 

OBSERVATIONS of rainfall were begun in the 
^ colony about forty-five years ago, but until 1876 no 
^era! system of registration was in force j and, except 
case of the Royal Observatory and a few other 
stations, no continuous records were available. In 1876, 
hbwover, Mr. John G. Gamble, M.A., M.InstCE., the 
Hydmuiie Engineer to the Colony, induced tho Govern- 
meat to grant a sum of tool, for the purpose of establish- 
iti^g tafin-gaiig^s throughout the country. This grant has 
be^tt contlhidd yearly since then, with the .reSult that, 
atebottsh the stun is (luite inadequate for the sp^dy 
erection of the auttibhr required, there are now 2^50 
gadges ^tn Mdiich monthly returns are dhtkihnd. A 
:gf),U|e 4$ i^aced at every seat of msgUtrany, asui private 
piifSfos ghnges i^ee on 

;icbndli^n that 

iricifmw 


mission at Cape Town. All the services rendered by the 
observers are gratuitous. The monthly returns arc tabu¬ 
lated and printed together with other meteorolc^ical 
observations in a report by tlie Meteorological Com¬ 
mission, which is presented annually to the Colonial 
Legislature. 

At the end of 1883 there were 75 stations at which 
records had been kept for at least five years. An ap¬ 
pendix showing the average rainfall for each month'of 
the year at these stations was published by the Meteoro¬ 
logical Commission in their 1883 report, and in their 
report of the following year some diagram.s plotted from 
these averages were included, which show more strik¬ 
ingly than figures the fluctuation of the rainfall from 
month to month. 

That the observations begun ten years ago are be¬ 
ginning to bear good fruit is evident from the series of 
rainfall maps exhibited in the Court devoted to the Cape 
of Good Hope at the Colonial and Indian Exhibition. 
There are sixteen maps altogether, fourteen of which 
have been compiled by Mr. Gamble and two by Mr. W. 
U. Tripp, F.R.Met.Soc. One of those by Mr. Gamble 
shows the position of the gauges and the districts into 
w'hich the colony has been divided for the purpose of 
rainfall registration ; the others represent, by means of 
different colours, the general distribution of rainfall for 
each month of the year and for the whole year. The 
contours on the maps for the various months show 
differences of i inch in the rainfall, starting from a 
contour indicating the are.! where the fall is less than 
O’ 5 inch. The contours on the map for the year indicate 
differences of 12 inches, beginning at 6 inches, and going 
up to 54 inches. The number of inches of rainfall at the 
various places is marked in figures. 

Mr. Tripp’s maps are intended to show the relation 
between the physical configuration of the country and its 
rainfall —one map representing contour-levels every 1000 
feet up to 4000 feet, and the other representing the mean 
annual rainfall. 

A casual examination of the various maps is sufficient 
to show that the conditions which determine the rainfall 
are not the same for the whole of South Africa. Thus 
in the south-west district of the Western Province the 
chief portion of the rain falls in the winter months, while 
in the Eastern Province, and in Natal and the Orange 
Free State, the greater portion falls in the summer, from 
(Jetober to March. On the southern seaboard of the 
Cape Colony the rainfall is irregularly distributed through¬ 
out the year, the greatest monthly fall at any place vary¬ 
ing from one-ninth to one-cighth of the total. 

A glance at Mr. Gamble’s map showing the distribu¬ 
tion in the year, shows that the north-west part of the 
colony is almost rainless. With the exception of the 
tract occupied by the Kamaqualand Mountains, the 
average yearly fall in this desert is less than 6 inches ; at 
Pella, a village on the Orange River, the rainfall for the 
year is 24 inches, one-fifth of which falls in May. Some 
of the months at this place are rainless. Throughout the 
greater part of the colony the yearly rainfall varies from 
6 to 18 inches, the smaller falls being characteristic of the 
regions in the interior, generally known as The Karroo,” 
from 2000 to 4000 feet above sea-level, and of a plateau 
nature; while the greater falls are found nearer the sea, 
and in the mountainous parts. In the south-west district, 
excluding the Cape Peninsula, and on the narrow strip of 
country on the south coast, between Swellendam and 
Port Elisabeth, the yearly rainfall ranges from 18 to 30 
inches, except in the forests of George and Knysna, 
where it etsceeda 40 inches. In the Cape Peninsula the 
rainfall varies froth ^5 inches at the Ofaservatory 
I to ^4 >inchea on the south-east rifle of Table Mountain. 

^ In tho pastern districts of the colony, and in the neigh- 
[ booxibK i!^tV|torieav>heru the main portion of the rain 
I fmm 18 to 30 inches, 
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wi^ higher wcotUs from the Anvatola forest 

T^on, Tlitre are 4<>ubt1eBs many places in this peat 
Vact| notl^ly in the Drackenaberp where the rainfall 
exceeds that shown on the raapsj but there are no records 
to admit of the pea being mapped. 

With regpd to the causes which determine the varia-* 
tion in the xaiDfalfy Mr. Gamble has pointed out that this 
is due chiedy to {he sea cunents and the prevailing winds. 
“Nataland the Eastern Province (of tne Cape Colony) 
get their rains chiefly in summer, when the south-east 
trade wind blows/' while “ the western portion of the 
Western Province gets its rain mainly in winter with the 
north-west wind'* (Trans. Philos. Society of South 
Africa). From whatever direction the rain may come, it 
seldom penetrates beyond the mountain-range which runs 
parallel to the coast. This barrier, as shown by Mr. 
Tripp's contour map, separates the elevated central 
plateau from the tract of lower country on the coast 
During some of the summer months it would appear as 
if the south-ea3t clouds were carried over parts of this 
barrier, but generally all the rainfall in the midland dis¬ 
tricts of the colony comes from thunder-showers of a very 
local character, heavy rain falling on one farm, while it is 
dry all round, h might I>e asked why, if the western 
portion of the Western Province gets its rain with a 
north-west wind, should the midlands not get their 
supply from the same source. To this Mr. Gamble 
answers: “We may note that the anti-trade of tlie 
Western Province comes apparently from a portion of 
the equatorial regions that is occupied by sea, while the 
north-west winds that blow in the Eastern Province, if 
they really keep their theoretical curvilinear path and are 
not,interfered with by the height and temperature of the 
ground, come from a portion of the equator where there 
is land and consequently smill evaporation.” 

As might be expected, the areas occupied by given 
rainfalls alter in position and i^ize from month to month, 
but these fluctuations cannot well be described without 
th3 aid of maps. It may be noted, however, that in May, 
which marks the beginning of the wet season at Cape 
Town, the area over which the rainfall varies from 0*5 to 
I’5 inch occupies nearly the whole of the colony. The 
maps for October to March are extremely interesting, as 
marking the gradual advance of the rains which come 
frqm the south-east. Concerning droughts and floods, 
Mr. Gamble has made the pregnant remark ;—“ It is fre¬ 
quently said that in such and such a year there was a 
drought in the colony ; in another year, heavy floods in 
the colony, This way, of speaking is incorrect, for, in 
consequence of the very distinct climates of the cast and 
and west respectively, it is very rare that a drought occurs 
all over South Africa at the same time.” 

As the future prosperity of South Africa depends on 
irrigation, it is almost needless to point out the import¬ 
ance of the work done by Mr. Gamble. Considering the 
small outlay which has been incurred, the results are 
remarkable. Whether the work will in future be carried 
on in the same scientifle spirit as it has been hitherto is 
somewhat doubtful in view of the backward tendency at 
present in course of development in the colony. 

Thomas Stewart 

FERDINAND STOLTCZKA 

I K ah interesting memoir, published by order of the 
Government of India, Mr. V. Ball gives a sketch of 
the life and work of Dr. F. Stoliezka, for many years 
Palaeontologist to the Geological Survey of India. This 
memoir apj^ars in connection with the publication of the 
sdenttfic results of the second, Yarkand mission, of which 
Stoltcika was Naturalist) and during the return journey 
of which he met his tthtunely end. . 

Bom at Hochw^ in;Moravia, b May Stolicskg 
obtained his edunarion at Jhrague, f^om ^ence he 





proceeded to yienna, he 

Doctor of Philosophy. To Ptqfi w 

for his first r^laf training 
the kindlifst help in pala^atoldgy 
was for some >^atis Director of the A 
Mineralogical Cabinet, and was well by 

searches on the MoUusca of the Vieima Tertiary^ Ha fiaa 
in the prime of life, but not before he hadaeen 
of Stoliezka's labours on the Cretaceous IjMils of Ihdiia^ 
Stoliezka's first contribution to science was made{t8$^fo 
the Vienna Academy of Science as a memoir on some 
fresh-water Mollusca from the Cretaceous formation m 
the North-Eastern AlpSf and in 1861 ho became one of 
the staff of the Austrian Geological Survey, of which Dr# 
Haidinger was then the chief. Here he had the fullest 
opportunities of working at his favourite pursuit, and well 
docs he seem to have availed himself of them* Thw 
was a conscientious accuracy as well as an extensive 
knowledge of his subject displayed in Stoliczka*s writings 
of this period that early marked him out for a brilliant 
career. 

In the year 1862 he received the appointment of 
Assistant to the Geological Survey of India, and waft 
present with Dr. Oldliam, the Superintendent of the 
Survey, at the meeting of the British ■ Association at 
Cambridge over which Prof. Huxley presided. There 
are many who may still remember his slight figure, 
and dark hair brushed back: in after days he became 
rather stout. At that time he knew but^a few words of 
English, but very shortly afterwards wc find him not only 
speaking and understanding English well, but actually 
writing notes in his journal in English. 

On his arrival at Calcutta he at once commenced to 
work on the Cretaceous fossils of Southern India, and 
the splendid series of memoirs on these forms, of which 
Part I appeared in 1863, was not completed until ten 
years afterwards. These memoirs, in which as to the 
Belemnites and Nautilus he was assisted by Mr. Blan- 
ford, form a work of over 1400 pages, illustrated by ^76 
plates, a record in itself of a laborious life. The work of 
arranging and describing the fossils collected by others 
was, however, only a small portion of the work performed 
by Stoliezka. He threw himself with ardour into every* 
thing that pertained to the natural history of his adopted 
country, and there was scarcely a division of the animal 
kingdom that he had not a tolerable acquaintance with, 
and to the published records of which he did not add 
something—Mammalia, birds, reptiles, mollusks, Polyzoa, 
arachnids, Crustacea. 

From time to time his work took him from the Museum. 
workshops, and he visited now the North-Weatam 
Himalayas, and again the Andaman Islands, and portion# 
of Burmah. In all and ever|r place he visited he found 
something new and interesting, and by the numerous 
papers which he published as the result of his travels, one 
might almost follow him in his journeyings. 

In 1S73 it had been arranged that Stoliezka should go 
to Europe to take charge in part of the splendid collect 
tion of minerals and fossils sent to the Great E>dlibltioU 
of Vienna from the Geological Survey of India, bul be 
was tempted to go instead as one of the mission from the 
Government of India to the King of Yatkand and 
gar. On May 17 he left Calcutta on a journey from 
which he never returned* Yarkand was reached ott 
November 8. Early in Octob^, and shortly before 
ing the Satnu Pass (16,500 feet high), Stdiaka JW 
been seriously ill from apparently 4 sMgbt attack: Of 
spinal mcningitt#, from wh»ch, however, he raOie^ 
he seems lo^havei enjoyed tlie tbree^ week#' so^rb 
Yarkand. On Decemhw 4 Kashgar was 
the formal preseidhtion ifce Ring of Hm: 
tanw Maieaty'a^^ hot, ^ ' 

W4* In van expnrs^ nihdO 

and KiUtl wd UdM 








retime joumw to IndU 
JiSOO^^ ^lEOtOroiitf by VitrkaA4> ibo Kar^rkoVucn 
^ on Jaoe i6. and Stolicxka aeetos 

t0m tho groat blight 'On the j;th the 
blslournaL Oa the iSth the hrst 
of a oaer attack of spinal meiiingjtis showed 
tneoteves^ atid^ despite all the cate of his devoted 
fidkfhidtf be breadied hts last on the afternoon of the i9th| 
sotbe %kwen mutches from Leh, where he was buried 
beofSatb h Wiltow-ttee, The Government of India placed 
a fttltaMe inscriptton over his grave^ and other evidences 
of'the este^ and regard in which his memory is held 
wiH be found in the Museums of Calcutta and Vienna- 
And how another, and this not the least, will be found 
in this too brief^ but sympathetic, record of his life 
dnd labours, written by one who knew him well, and who 
woe able to appreciate not only the scientific labours of 
his IHtnd^ but his honesty and loyalty. A detailed list of 
ah the scientific papers and published letters of Stolicska 
between 1859 and 1874 is appended to this memoir. 

r/y^: /JiON AND STEEL INSTITUTE 

summer meeting of this Institute was held on 
^ the 6th to the 8th inst, in London^ under the presi¬ 
dency of Dr. John Percy, F.R.S. In hie introductory 
remarks, the President made special reference to some of 
the papers about to be read. Ho was very pleased to 
see that the employment of chromium in the manufacture 
of steel was receiving attention. As far back as 1821 
Berthcrr, in the Anmi/es fles Mines^ had shown that iron 
with I to I'S per cent, of chromium forged well, whilst it 
took a keen edge when ground, and had u very high 
tenacity.—Dr. Percy exhibited a portion of a broken 
ploughshare of American manufacture, which was formed 
of three metals, and seemed to be produced by casting 
steel on both sides of malleable iron. He drew attention 
to mitis metal, but refrained from offering any opinion 
on the subject, referring simply to the statements pul for¬ 
ward that by the use of aluminium in its composition the 
melting-point was lowered, whilst, as the product was 
more liquid, it ran better, and sound castings were more 
easily produced- In speaking of Indian metallurgy, refer¬ 
ence was made to the iron column at Delhi, the largest 
pieeb of fofged iron in tlie world. The President next 
drew attention to the development of iron and steel- 
making in the United Slates, showing its rapid progress, 
and bow enormously the capacity for production, both in 
that country ai\d here, was in excess of the demand, as 
regarded blast-furnaces, Bessemer converters, and open- 
hearth furnaces. The address concluded with some 
remarks on diminished cost of pioduction; to what a 
decree this has been carried, and the infiuence it has had 
on the labour market may be inferred from the circum¬ 
stance that nowadays a single lace-making machine does 
the work formerly done by 2000 women, that wood-plan¬ 
ing, which used to cost I2r. per square foot, is now done 
folr 2 d. or 3r/, that the manufacture of gold chains has 
been fedweed from 30J. to 3^. and that a gross of steel 
peha nuiy now be procured for 4^. which used to cost 7/. 
Sir Bessemer proposed a vole of thanks to Dr. 

Farcy for his address, which was seconded by Mr. Adam- 
aOhi the President-Elect 

The first pyier read was that of Sir Frederick Abel, 
and Colonel Maitland, Superintendent of the 
Itoyal Gun the etoi^pnof gun- 

btm* bypowder^products. This, in the author^s opinion 
80 |[^ing^not^uai^ upon 

m Ja^ofoaae of diia soaening or ^slnf ^ect the 
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muule-loading scoring la due to the rush of powdeivpro- 
ducts over the top of the projectile through the cteoraaoe 
or windage^ which has to be allowed for fadUty of 
ramming home the shot along the bore in a mussle- 
loader; breach^loading scoring is produced by the rush 
of the powder products behind a shot, acting as a gas- 
tight mug, during and immediately after its passage 
through the gun. Evidently erosion will increase with 
the amount of the powder products, with the pressure in 
the bore, and with the duration of the time of action, ai:^ 
it is important to ascertain what material best resists 
erosion by powder products, or what treatment of 
material, is best calculated to increase its power of resist¬ 
ance to erosion. With this object in view experiments 
were made on thirteen rifled b^rels^ of different steels, 
of 2^ inch bore, firing loo rounds each with loi Ib. 
charges of pebble powder and 6 lb. shot, fitted with 
service driving rings; these barrels were screwed into 
the mouth of the chamber of a 22 cwt. breech-loader. 
Gutta-percha impressions were taken after eadi batch of 
twentydive rounds. During the preparation of the barrels 
specimens were cut in prolongation of the bores and 
tested mechanically, and the proportions of caibon, 
silicon, and manganese were determined in samples of 
the metal. The average pressure of the gas was 13 tons 
to the square inch. l‘he results of the experiments are 
given in a table, but neither the chemical analysis of the 
metals nor the testing machine gave any assistance in 
accounting for the position of the barrels in the mean 
order of merit in w'hich they were placed by five skilled 
and independent observers. Thus the worst and the 
worst but one u'crc respectively the highest and nearly 
the lowest in carbon, the first, fifth, and tenth were very 
closely allied both in analysis and as tested by the 
machine, and it became evident that some agency, 
hitherto unsought for, dominated the results. Separate 
and independent investigations were made by the writers 
of the paper, the one instituting a chemical and the other 
a mechanical examination of the metals. A chromic 
solution capable of exerting a very slow solvent action 
upon the metals brought their structure into relief, and 
the extent of erosion was found to be more or less lefer- 
able to the less or greater amount of mechanical treat¬ 
ment the metal had received, and to the consequent 
extent to which uniform fibrous structure had been deve¬ 
loped. Experiments made on the metal as cast, and 
forged to twice to four times, and to eight times its length 
proved that the more steel was forged or worked the less 
U suffered from the eroding effect of powder gas. This 
was found to be the case both as regarded hard and soft 
metal. Several members took part in the discussion, 
notably Mr, Adamson, Sir Frederick Bramwell, Sir Henry 
Bessemer, and Mr. Frederick Siemens. 

The next paper, which was taken as read, was an 
elaborate report of 137 pages in length by Messrs^ P. C. 
Gilchrist and E. Riley, “ On the Iron-making Resources 
of the British Colonies and India, as illustrated at the 
Colonial and Indian Exhibition." It would appear the 
reporters are of opinion that, so far as the exhibits arc 
concerned, the iron and coal producing power of the 
Empire is rather undershown, as with a proper applica¬ 
tion of the materials at the disposal of our colonics and 
India, they should at all events be able to supply their 
own requirements. 

The next papers read were : “On some Early Forms 
of Bessemer Converters,^' by Sir Hennr Bessemer, F.R.S„ 
and “ Oh Modifications of Bessemer Converters for Small 
Charges,^< by John Hnrtlisty. The first of these contains 
descriptions eff the different forms of converters selected 
by the kbtbor as tyi^al of the whole, and which embrace 
the main fta^ures of ten several forms of apparatus which 
he haafitwn tWto for the conversion of 

ctu4e irbn steel, it was written with the double 
d£ dWJfse whd are seckhi^ to improvt the 










Iwt^inl ^fcaair Whftt hai the 

;{^erei ihilMte iwg^^ txot ia remaiA |eii9«ant of 

t0 ihemy end whtd^ i^eri^e ampk 
M lifltf received for his InventionAi oumor 
thfi^ without aoy restrictions. The 

fththor of the fiecond pa^ holds that the making of steel 
in smatt quantities is a step in the wrong direction, be^ 
nause ^e steel cannot be made so cheaply; but, as he 
points Otttf it is to the interest of owners of smaU blast plant 
to possess the means of converting their product into steel, 
ana ^ ironworkers who cannot find work for their 
puddling furnaces to make steel enough to keep their 
machinery at work rather than be dependent on larger 
dnns for a supply of ingots. An American steel-maker 
in the discussion drew attention to the circumstance that 
in the United States, when the rail trade was brisk, it 
was impossible for the smaller works to obtain Bessemer 
ingots at all, and that they had to introduce small plant 
for self-preservation. From the statement of opinion it 
was evident that there was necessity for the original 
Bessemer converters and the smaller modified forms. 

Mr. Frederick Siemens’s paper on combustion with 
special reference to practical requirements draws atten- 
non to the means necessary for adoption to insure perfect 
combustion. The gases must be supplied in the exact 
chemical proportion in which they arc required for com¬ 
bustion; they must be brought together ip such a 
manner that the different molecules whidh have to 
enter into combination may readily do «0i v^'hilst every 
thing must be avoided which interferes with the motion 
of the gases while combustion is proceedingi.^ ,. 

The author enters in detail on the way m wbM^gases 
should be brought together, he explains that ^ Btltioeri 
burner, though theoretically perfect, cannot be'advkii-^ 
tageously carried out in furnaces, as ^h4» flame of^a 
Bunsen burner being almost non-lumit^Ut bW 
carbon not being liberated duringvbbj^bi^j^^^^ 
little radiating power, and must in 
its heat by direct contact only, 
generally be mixed before combustftin^ It 
great importance bow they are bionjjfht 
combustion commences, a mean beii^ ns^sscrf ^b^eh)it> 
a too intimate mixture, producing a sh^rt ilaib^ naivli^. 
great heating, but little radiating power, and an imperfect 
mixture, which does not allow of combination properly 
taking place. The third means necessary is the one to 
which the author has frequently drawn special attention, 
because neither the employment of gases in proper 
proportion, nor their proper mixture is sufficient to insure 
perfect combustion disturbing influences of surfaces 
ts allmved io interfere to prevent combustion^ or to dis^ 
sociaie particles of gas already combined. In the author’s 
view the dissociation caused % hot surfaces is of various 
kinds, and takes place at different temperatures. At a 
Comparatively low temperature, dissociation of hydro¬ 
carbons takes place, the carbon being liberated in the 
solid form as soot. At a moderately high temperature 
carbonic oxide is dissociated into solid carbon and car¬ 
bonic acid gas; at a higher temperature the products of 
combustion begin to dissociate, steam splitting up into 
hydrogen and oxygen, and lastly, at a still higher tem¬ 
perature, depending upon the kind of surface with which 
the products of combustion come into contact, carbonic 
acid splits up into solid carbon and oxygen. From this 
it will be seen that dissociation has the effect of setting 
carbon and to its influence the formation of smoke 
is largely due. 

^ The author then proceeded to show that smoke w|thtA 
a furnace chamber is caused by flame in the first instance 
touching surfaces w^hich then become envelop in ^a 
dense aoud of disa^iafted carbon, which prevents thc ' 
beat rays from them, author illustrated 

his remarks l^ ipdans of k gaS-bumer toopoeed to ^ , 
used Instead pf ps^ce, by the use of which ^ 
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working with fiwe devufei|Mn^ 
outofcotttUca wkhsmy sm 
considentw interest to the j 
special request explained Its riiode bf 
The papers read on the last day of She n 
two by Mr. F. Gautier^ of Paiij^ on the dasttaigof i 
solid steel, and on silicon in foundry irm 
chains have been made of wrought iron, the di£fictd|y U 
the various processes Of manufacture being Uie difficuity> 
of securing a good weld; this, according to the author, Is 
now overcome by a process of Messrs. Joubert knd 
of Lyons, which combines chilled casting and instant 
taneous removal from the moulds. In the second pap^ 
the writer refers to the advantage of silicon in producing 
homogeneous steel and pig iron castii^ and improving 
foundry pig; he also drew attention to the intro¬ 
duction of ferrosilicon in French foundry practice. 
The author’s views were in general supported lay 
the members in discussion. Mr. F. W. Harbord’S 
paper, ** On the Elimination of Silicon, Phosphorus, &c, 
in the Basic Open-hearth Process/’ gave evidence that 
soft steel of the very finest quality could be produced 
from inferior material by this process, whilst the conditions 
of working in the Siemens furnace are peculiarly favour¬ 
able to its production. Surgeon-Major Hendle/s paper, 
On the Process employed in Casting Brass Chains at 
Jcypipre, Rajputana/’ was contributed by Mr. C. Purdon 
ClaS^, and illustrated by samples. The papers on 
Chiwme Steel/’ by Mr. Brusticm, and on “ American 
Bla^ Furnace Practice,” by Mr. F, NV. Gordon, Phila¬ 
delphia, were put off to the next meeting. 


. i NOTES 

to learn that Baron von MUUer retires from the 
’ihrecto^kip of the Melbourne Botanic Gardens in June next. 

Tffk ijeath is announced of M. Dubose, a Paris optician, 
who assisted M. L^on Foucault in all his constructions, and 
espedally in the oYganisation of his automatic electric lamp. 

The LaWatoire d’filectricite created with the surplus of the 
Electrical Exhibition of 1881, held in the Palais de 1 'Industrie, 
will l>e erected on the site of the old College RoUin, on 
ground granted by the City of Paris. It will be open to elec¬ 
tricians of every nation, and governed by the Intematiotwl 
Society of Electricians. 

An ordinary General Meeting of the Institution of Mechanical 
Engineers will be held in the Yorkshire College, Leeds, dti 
Monday, October }8, by Invitation of the College authoritiWif in 
celebration of the opening of the Engineering Depaxtiaaut ^ the 
College. The following papers will be read and diecttsaed, as 
far as time permits i-—“ On Tnple-Kxpanslcn Marine Eiighaes^” 
by the late Mr. Robert Wyllic, of Hartlepool 5 ** Notea the 
Pumping Engines at the Lincoln Water-Works/' by Mr. Hamy 
Teague, of Lincoln; '*Description of a Portable HydtttuUc 
DriUmg Machine,” by M. Marc Benrler-FontalBe, ofTouiUw/ ' 

The Commission of the French Budget havlug 
reduction all the proposals of the' Qovemmeni for . 
provinces, the consfcructioh of the large instramenta Ibr 
Observatoiy will be nonUnued, and iiuspeotion of ihe Wwilw 
will be conducted tm a large scale at Ahftert An^phUni^ 
connected Trpt^dero OhmyiUory hu 

to assist M. Tp^p^/aud lefl PdrislaA 
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if no ecmditionfi b^rontd those heoessory Ibr canyiog 
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itarllh^i and the ineome for maintelning it at 2O1O00/. 

^toiis tii9M siacei Herr Panl von Ritter, of Baile, gave the mm 
oi 300,000 ntarka fbr the fdrtheranoe of scientlhc inquiry on the 
biiis of the Darwinian theory. It ha* now been dcidded to 
employ half the interest in the maintenance of a Ritter Pro. 
isiMrship of Philogeny.’* The choir is to be filled by Dr. Arnold 
Lmg, formerly aeholar and assistant of Prof. Haeckel at Jena. Dr. 
Lang has for several year* taken part in the work of the 
Zoologioal Station at Naples. The other half of the interest will 
be expended in grants for soientific travel^ and in furnishing 
improved means of instruction in zoology at this University. 
Herr von Ritter has been made Doctor of Philosophy honorU 
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Since the end of 1883, regular observations of atmospheric 
electricity have been made at the Odessa Meteorological Obser- 
vatoryy and M. Klossofsky shows by the graphic method {La 
Natnri^ how there » an intimate relation between the variations 
of atmospheric presmre, and those of electric potential. Cyclonic 
movements of th: atmosphere find a faithful echo in the indica¬ 
tions c the electrometer, though,, sometimes mist, smoke, dust, 
and ‘ nospheric precipitates may for a time mask the cor- 
responu jace. 

- In the course of a review in the Chinese Recorder of a new 
Chinese geometry by Dr. Mateer, Dr. Martin, the head of the 
Foreign Language College at Pekin, states that the first transla¬ 
tion of EttcUd into Chinese was made by the illuilrious Father 
Ricci, the hpctttle at once of religion and science.*' Ip time 
ibe paramount influence of Euclid giww into something like a 
bondage in the east as w ' s in the west. In the west a 
Avholeaome revolt to'>k place long ago, but in China Euclid 
“has reigned with undisputed sway for three centuries, and 
nothing has been done evep in the way of simplification until 
the work of Dr. Mateer. It is a strange fact that Ricci’s Euclid 
was left standing through all these ages in the condition of a 
truncated pjnramid. Only six books were translated by the 
great Jesuit, and the remaining nine were supplied about thirty 
yea« ago by Mr, A. Wyi > aided by Prof. Li Shenlon.” Mr. 
Wylie subsequently (ran slai id Loomis’s “Analytical Geometry 
and DiflTerential Calculus” . but, says Dr. Martin, he would 
have done better to have commenced his mathematical text* 
bochti by a version of Loomis’s “ Geometry,” which, following 
the footsteps of Legendre, presents the whole subject in a com-. 
pact and easily intelligible form. The cran dation of the Chinese 
tkle of thh older book h “ First Book in the Science of Quan¬ 
tify"; that of Dr, Mateer's is *‘Thc Science of Form.” A 
ChUuiae matbematiciau’s view of the new work is given by Dr. 
Mtntin in the flowing words This book jNwsonts the 
princip^ geometry in a more concise form than Euclid, and 
Impf^onoe that is found in Eudi^ Brides 
dm ebhpter eh the three ^nd bodks, there are throughout 
were unknown to Eudld, especially 
tdanglesi so esientlalio study of 
, The Ihri^ of t^O volumes,it may be add«d^ 

My, '■ /,,;;y','' 



pul:^|shiefd bn the folk-lore of North-Western India. The writer 
has^bikde it a practice to coUect aU the popular wu|to pubtishod 
in the Punjaub relating to history, folk-lore, and re%iba. He 
has now about 350 of these In Arabic, Persian, Ur^« Hindi, 
Ptmjaubi^v^whtoo, and Sanscrit. It faithfully represents the 
current pedlar Literature of the day in the Punjaub. Capt. 
Temple has had abstracts of the hooks prepared, and twenfy^ 
eight of these are published in the present paper. In the some¬ 
what distant future when the whole 350 are published, few 
regions will'have had their folk-lore so thoroughly investigated 
as the Punjaub. 

According to Vie N'atur a remarkable collection of minerals 
exists in the cellars of the Academia San Fernando at Madrid. 
It is contained in a number of boxes which have filled the cellars 
for about 200 years, and which may remain there os long again 
Unless some better fortune befalls them than that which has 
attended them In the past. They come down from the golden 
age of Spanish domination in South America and in Mexico, 
when the mines of these regions made them the El Dorado of 
the globe. No one knows exactly the contents of the boxes, 
but they are believed to contain the rarest objects, although the 
scientific importance of collections was but little appreciated in 
the days when this one was made. It appears also that collec¬ 
tions made by Humboldt during hi^ travels in America, and 
handed over by itirn as a kind of scientific tribute to the Spanish 
Government, are in the same Academy “locked up since 1804 
in a press, untouched.” With respect to the famous skeleton of 
the Mfg-.itherii/m amerUanum^ Cuv., found by the Marquis de 
Loreto on the banks of the Rio Luzon near Buenos Ayres in 
1778, which is in the Museum of the Academy, its present state 
ii descril^ed by the brothers Fraas of Stuttgart in their letters 
from the south of France and Spain, just published under the 
title of “ Aus dem Siiden,” as being one of the utmost confusion. 
The bones are bored for mounting, but they arc “completed 
and restored ” to the verge of the impossible. The bone« are 
placed in absurd positions, and parts which were inconvenient 
to the mounter are put aside altogether. The writers ask what 
the s»ate of instruction in natural history must be in an Academy 
where such things arc possible. 

We have never heard an adequate explanation of the extra¬ 
ordinary delay which takes place in the issue of the Annual 
Reports of the Japanese Ministry of Education. They are as a 
rule three years behind time. That for 1882 has only just been 
publislied. They contain a considerable number of slatUfica, 
but this alone would not account for the delay, for the publica¬ 
tions of, say, the Japanese Meteorological Observatory contain 
far more and more complicated tables, yet the latter appear in 
reasonable time. It Is very difficult to feel any interest in an 
annual report of the year i88a at this date ; conditions have 
altered, the circumstances are different, the inspector’s report 
for 1885 may show energy and success where those of l88a had 
to reveal apathy and ignorance. The Tokio University, for 
example, has been wholly remodelled, and one reads with very 
languid interest now that in i88a there were such and such 
departments, *0 many graduates, and the like. The details in 
the report, especially those relating to students abroad, to the 
position of libraries and museums, their utility to and apprecia¬ 
tion by the pubHc, would be of interest and well worth quota¬ 
tion, or at least a short summary, if they were those of last year 
instead of those of four years ago. These reports may perhaps 
be of use to any one who undertakes to write a history of educa^ 
tion in Japan; ftw lufiy practical present use they are they might 
asvmli xenu^ upppM^ed in the Archives of the Education 
^ T percaive nothing in the nature 

nf nr tfytailiof the reports to prevent 

Hmtt in the first half of the 





In a wry l^viper &i(vthe new numl^ef of tho MsiafU 

Mii E, M. Clerke, writing cm ” Arabic 
AnalogSea in Webern Speech/' «ayy that whole da«3es of a^ro< 
no0ieM» ftstroLogica], and gettemlly ocientihe terms are a stand¬ 
ing methovial to the debt of cufture Eurofpe owes to the East. 
liOgaHthm is a comiption of el jouxrtttmy and algebra of et-jalxr 
m/lmukdbalat literally, the integration and comparison. Alembic 
is H*anbiky a retort, whence tho ftnlian lambkcare^ to distil; 
and nearly all the terms used in alchemy denote its Oriental 
origin. Star-names come from (he same source: Algol is 

tl-ghfo!, the ghoul; and Vega, a fragment of the 

failing eagle. Most precious stones and minerals, as sapphire, 
emerald, beroar, jasper, amber, antim )ny, are traitsparont dis¬ 
guises of Arabic originals ; jewel itsclC is from puhour. Simi¬ 
larly the names of poisons and remedies, as well as maladies, 
come fnam Arabia : thus arsenic is cz^zernM ; mas-age, the 
fashionable cure by friction, is from ntaas^ to handle, and leprosy 
is an obvious corruption of cl-ahras. Again, such woids as 
spinach, endive, chicory, saffron, arrowroot, cotton, hemp, 
carraway, cummin, and aloe arc obvious derivatives from Arabic. 
The names of many flowers come from Arabia, by adoption from 
Persian, also fruits, as lemon and orange. Carat is an Aralnc 
weight. Monsoon comes from mousem^ a fixed time, and sirocco 
and simoom. These and a hundred others given by Miss Clerkc 
“ go to prove that the world is one vast commonwealth of ideas, 
most widely shared by the classes least conscious of their 
indebtedness to foreign influence. ” 

Father Dkcjievrkns, of the Siccawei Observatory near 
Shanghai, writing on a violent typhoon which visited that dis¬ 
trict on August 14, doing considerable damage^ says that it was 
remafkable by the long persistency uf the low pressures that 
continued from 3 a.m. on the 14th to 5 a.m. on the i8th, that 
is, ninety-three hours, during the whole of which time the wind 
blew hard, and during the two last days the rainfall rose from 
6 inches to 12. He says tliis is a singular and very rare pheno¬ 
menon, and to explain it he follows the typhoon all along its 
course. Like the typhoon of the same dale in 1881, it came 
from the open sea. On the nth the barometer at Manilla caused 
susi-icion of a storm to the north-east of Luzon and cast of For¬ 
mosa, 'Hie Loochoo inlands must have been passed on the 
afternoon of the 13th, and at noon on the I4tli it reached the 
coast of China about Wenchow. Having got to the mainland, the 
storm proceeded for some time to the west through the province 
of Kiangsi, and then was divided. One part recurved to the 
south-west towards Kwaagsi and Toruiuin, and is easily fol¬ 
low, d by observations made at Amoy and Hong Kong; the 
other part of tlie depression turned round to the north and got 
nearer to the Yang-tse River. On the morning of the i8tU an 
entire change took place in the atmospheric conditions. The 
second depression was in its turn divided, and while the portion 
higher in latitude formed itself into a distinct storm and got 
away to the north, the other part approached Shanghai and put 
back to sea through the mouth of the Yang-tsc. When Shang¬ 
hai wa* placetl between the two depressions, the air, not know¬ 
ing, as it were, towards which of them to flow, got rapidly calm^ 
While the two centres were thus gelling away in opposite direc¬ 
tions, the Siccawei baro 1 eter rose without any strong wind 
blowing, This, concludes Father 'Dechevrens, is a new phase 
of this singular typhoon, the centre of which passed very close 
to Shai:ghai without giving birth to any gale, except the oue 
that had preceded the division and the departure. It is to be 
hoped that the learned writer may be able to give this typhoon, 
with the peculiaritic* here notefl, the same detailed and ihoraugh 
study that he gave that ttf In the Jotter instom^ ho gave 

what may l>e citUed the life-history of a storm from its birth in 
the Chxaa Seos^ almost to % dissipation lor in the imedor.pf 
he conttnent of Asia* 
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animal seleotfed was the Amcti^ or 

CHS, It has three lumiiK>uf piilpms^-r-two 
rentml. Dr. Dubois (^poscs the view that the' light siStUta; ; 
from direct oxidation of the enbitaiice of the bigeits,. 

l>y oxygen of the air coming ihwgh the trachew. M ptwe 

oxygen the luminosity is the same as in air^ and it Is the 
in pressures under one atmosphere. Nor does compreiiaed oxy^ 
gen affect it, and this gas cannot restore the light wh^n extinct 
in organs which yet respond to mechanicoi agents or eleetHchy, 
even when the pressure is raised to four atmospheres. Tim ptoi^ti- 
racic plates give a good illumination in front, laterally, ohd abov^^, 
and serve when the insect walks in the dark ; whtm it flies ot 
swims, its fine abdominal lantern is unma’sked (and (he abdomim 
raised) throwing downwards an intense light with much greater 
range. The insect secttw to be guided by its own lighc. If th^ 
prothoracic apparatus is quenched on one aide with a little black 
wax, the cucujo walks in a curve, turning towards the side of 
the light. If both sides are qucncheti, the in ect walks hesitatingly 
and inegularly, feeling the ground with its antennae, and soon 
stops. The light of the cucujo gives a pretty long spefitrum 
from the red to the first lilue rays ; when the light diminishes, 
this shorteiu .somewhat on the side of th? blue, but more on the 
other side. The maximum is about wave-length 52S1M56 (as in 
the solar spectrum). The liglit is more green than that of 
LamtyrU ti ^cHlui’a. It is capable of photography, but docs not 
develop chlorophyll. The prothoracic organs of six insects did 
not i,ct a radiometer in motion, but they affected a Melloni pile 
slightly. No distinct electric action could l>e traced In the 
orgaiii. Separated from the body, the organs arc still brilliailt. 

If the insect is deprived of water, it ceai^es to produce light; and 
it recovers the power when plungeJ in water. I’he eggs uiay bft' 
dried to the extreme limit, at ordinary temperature, wilhont 
losing their light-yielding power ; pul in water after eight days 
even, they become liiminou» again. Furtlier, if the luminous 
organs are dried in VMuOy and pulverise<l in a mortar, a Htllc 
water (even if frec<l from gas by boiling) makes the roasa 
luminous throughout, Di. Dubois fmds the photogenic substance 
to be an albuminoid, soluble in water and coagulable by beat; H 
enlcr.v into conflict with another substance, of the dlasta^ 
group, and part of the energy thus liberated appears os light. 

SoMR experiments lately brought before tile Paris Academy 
by M. Luvini, combine with those of other observers (he con¬ 
siders) in warraming the conclo-sion thatgases and vapotnx, 
under any j^resaure, and at all tempcralurea, are perfect iuSu* 
laturs, and cannot be electrified through friction, either with oho 
another, or with solid or liquid substances." 

Thk Giovnak tVA^koltura e Cjmmcrcio for August repocta 
the discovery in West Africa of a new variety of coffee-pUmti 
whose berry appears greatly ti? resemble that of Arabia in 
appearance and flavour. It growa, however, not on a shnibbnt 
on a tree nearly 7 feet high, which develops rapidly itod ylehla 
an abundant crop. Arrahgemenls are alreacjy being made 
introducing its cultivation la favoumble locaUtiea* • 

Thr additions to the Zoological Society's Gardens during the 
past week include a Brown Capuchin {Ccbhs jftsimilus ftiam 
Guiana, presented by Messrs. Ktihtjer, H^mdsdiel, and Co^ Lit 
Macaque Monkey {Mbmeus from India, 

seated by the Counteiw de Geloes^ a Ydlow-footcd 
Kangaroo {Petmge^U ?) from South Ahstwiia; 

seated by Mr, G, Longbome, ChiefOfll«ers*SH 
Squirrel (Sdarm British, presented by 

Hud on; two Lanher fdlcqixs (/klrir 
_ Europe, prevented 'by,'Ewoii 

.Ifellow Maeiw , 
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A linnet (JTw^ priUsli, }>ra* 

fl F-i?i8/ttAr6 C«tttn<m ChAmateofns 

N(mh p^«»ented rttspeciively 

lny^ifT CliarteA T, Fort, F.Z*S,, and Mr, T. H. Carlton Levick; 

Viptfr { f'tperm icrus)^ BriMf presented by Mr. W. 
ft B/pAlnra Fortn Rioo Figeon c^UHsis)^ a Tiian* 

goltir^lpc^ted Bgfton bred in the Gardens. 

OM ASTRONOMICAL COLUMN 

M. TudttON's Ma^ ot THE Solar Spectritm—M. 
irW^oB, in the Buihiin Astrommi^t 4 fi for July, gives some in- 
tereatlng details concerning the great map of the solar spectrum 
iwhkh presented to the Faria Academy of Sciences about a 
y^ar ^o. He had completed an earlier design iq 1879, but the 
po^tkms of the lines in it had not been determined with the 
precision he desired. He therefore resolved to go over the 
wofk again, and to malte a chart which should represent the 
positions, breadths, and relative intensities of the lines as faith- 
lujly as possible. The work has required four years of con¬ 
tinuous toil to carry it from A to b, at whicli point M. Thollon 
now leaves it. M. Tripled p 'oposes to carry it on to the violet. 
M. Thollon's map shows the spectrum under four different 
aspects; as seen when the Sun is to” high, and the air contains 
but little Water-vaiKkur; then as with the sun at 30° of altitude, 
first with the air saturated with water-vapour, and next when 
the air is very dry; andi lastly, the solar spectrum as it would 
be aeen outside our atmosphere. It is therefore easy to sec 
which lines ore truly sola”, which due to water-vapour in our j 
atmosphere, and which to dry air. M. Thollon finds the dry- ! 
air lines limited to the great groups A, B, and a, which M. , 
Egoroff ascribes to oxygen. Brides the water lines, which are ; 
arranged in seven groups, M. 'Fhollon on a single occasion ob- 
sema a vast number of telliiric lines between a and H, the 
Special origin of which he was not able to determine. 

The measures were made with a very fine glass pointer, which 
allowed a bisection of a line to be made with great exact¬ 
ness, the probable error of an observation being less than 1/700 
of the interval between the D linea. The breadth of a line was 
determined by observing nt wliat distance from its extreme 
point, the glass pointer was equal to it in breadth. The intensity 
of the lines were estimated by eye. The map, which will be pub¬ 
lished in the Annies de VOSservatAre de Nice^ is more than 33 
feet in length, and embraces more than a third of the visible 
spectrum. From the scale on which it is drawn, the number of 
](neS'*-about 3200—which it contains, the precision of the 
mcasttrea, and the fullness of the information given concerning 
the telluric lines, it will be, that which its author has striven to 
make it, the fullest and most perfect chart of the spectrum yet 
publish^. One of the chief purposes which it will serve will be 
to afford information os to the occurrence of changes in the 
apectrum, and M. Thollon shows by a diagram of the spectrum 
b^weea « and C that we have strong reason to suspect that 
aevecoJ lines have greatly altered in intensity since the date of 
A'ngitrbm's famous i^art. 

Comet Finlay.—M r Finlay, of the Cape of Good Hope 
Obscmtqry, discovered a comet on September 26. It appears 1 
to be probably identical with Comet 1844 I., its elements being 
given by I)r. Holetschek as follows 

T s= 1886 Nov. 22^6821 Berlin Mean Time. 
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It.A. loh. 37^* J® 3 ' N. It is described ai bright 

and round. Daily motion -h l*s». in R.A., ani 3 ' in Decl. 

The PtTLEowA Observatory.— M. Struve has issued his 
Annual Rejwrt for the year ending May 25, 1886. During the 
year the ,fuadamentAl determinations of star places for 1885*0 
were rc^ulnrly persevered in with the great transit instrument 
and tbo vertical circle. With the former Herr Wagner and his 
assdslants, Wittrain and Horzer, observed 4785 transits. With 
the exception of IIO observations of the ?fun these refer exclu- 
Kively to the 383 PulkoWa fundamental stars. With the 
vertical circle Herr Nyr^n obtained 739 complete ob^vcrvations, 
including 103 observations of the sun, I'he fundamental decli¬ 
nation determinations for 1885 would be alm ost completed, had 
not Herr Nyr^n wished to repeat the observations with a rever- 
sion-priam eye-piece attached to the instrument in order to 
investigate certain systematic discordances. Herr Romberg, 
oljservmg' with the meridian-circle, obtained during the year 
4359 observations, chiefly of stars with large proper motion, 
comet stars, &c. The groat 3odnch refractor has been intrusted 
to Hermann Struve, and has been employed in observing the 
fainter double stars of Burnham's catalogues, the satellites of 
Mars, Saturn, and Neptune, the Maja nebula (discovered photo¬ 
graphically at Paris), and Nova Andromedse, which was easily 
visible on January 27. M. Stnive speaks in terms of the highest 
approval of the instrument, both as regards its optical power and 
as regards the mounting, the movement of the dome, &c. The 
i5'iQch refractor has l>een used by 11. Struve for obtaining 
micrometer measures of the brighter sateUites of Saturn. He 
has obtained 42 comparisons of Japetns wiih Titan, 40 of Titan 
with Khca, and 23 of Rhea with Dione. Herr Backlund has 
continued in charge of the 4-inch hcliomctcr, and has measure! 
with it the relative positions of Jupiter’s satellites, for a deteimi- 
nation of the mass of Jupiter, and of the orbits of the satellites. 
He has also undertaken n series of me.isurea to determine the 
parallax of Bradley 3077, which has a large proper motion. In 
the physical department of the Observatoty Herr Hassclbcrg. 
using a Steinheil objective of 50 mm. aperture and 1*5 m. fo^al 
length, in combination with two bisulphide of carbon prisms, has 
succeeded in obtaining excellent photographic images of the 
solar spectrum. Between wave-lengths 4000 to 4227 on 
A.ngsirbtn’s scale, he was able to count some 650 lines, whereas 
Voger.s map gives but 450 in the same space. Ditring the 
course of the year 140 sun pictures were taken on no days. 

ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 OCTOBER 17-23 

/'C'OR the reckoning of lime the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 

At Greenwich on October 17 

Sun rises, 6h. 29m,; souths, fih. 45m. 24*25. ; sets, I7h. 2m. ; 
decl. on meridian, 9“ 20’ S. ; Sidereal Time at Sunset, 
i8h. 46m. 

Moon (at ).nslQuarter on October 20) rises, iqh. 15m.* ; souths, 
2h. 55ntt.; sets, loh. 4210. ; decl. on meridian, 16* 55' N. 
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Meteor Notes 

There arc a large number of active radiants visible during the 
wesent week, the chief shower being the Orionids^ R.A, 90“, 
Decl, N. Other radiants nre that of the Arietids^ R,A. 31'*, 
Peel. 9*’N. ; near 4 Aurig®, K.A. 78^ DecL 32® N. ; that of 
the Gem€!lids^ R.A. lo8^ Occl. 24® N. ; near a Leonia, R.A. 
143®, Dcel. 28° N. ; and near Vega, R.A. 283*, Heel. 43“ N, 
October 18 i.s a hrebali date. 


THE NEW ELEMENT, GERMANIUM^ 

COME months ago Dr. Clemens Winkler announced the dis- 
^ covery of a new element which he named germanium, a pre¬ 
liminary account of which has already appeared in these columns, j 
Dr. .Winkler has since been able to make a more systematic 
examination of the subject, an<l he now describes in detail the ! 
preparation and properties of the new element and also of a 
number of its compounds. The view he first held, that ger¬ 
manium occupied a position in the periodic system intermediate 
between antimony and bismuth, he now shows to be untenable, 
there being now no doubt tlmt it is the ekasiiuiutn of Mendele- 
jeff prophesied fifteen years ago. This latter view was, in fact, 
expressed by Richter, MencleJcjeflf, and 1 /Othar Meyer shortly 
after the discovery of germanium. 

I'he new element occurs, as previously stated, in the recently- 
discovered mineral, argyrodite. Its isolation is, however, diffi¬ 
cult, es}>cciaHy from the presence of arsenic and antimony in 
minerals which accompany argyrodite. The formula assigned 
to the latter mineral is 3Ae3S,GcS-. 

The following is the oest method for separating the ger- 
nianiuni. The finely-powdered mineral is intimately mixed 
with an equal weight 01 soda and sulphur, and the whole sub¬ 
mitted to the action of a moderate red heat in a Hessian crucible. 
The product is powdered whilst still warm, and repeatedly 
boiled with Water; the aqueous extract is slightly acidulated 
with sulphuric acid, and the precipitated sulphides of arsenic and 
antimony allowed to settle. On then adding a considerable 
excess of hydrochloric acid, the germanium sulphide is thrown 
down as a white voluminous prccipita’e ; this is gently roasted, 
then heated with concentrated nitric acid, and finally ignited. 
The germanium oxide obtained may be reduced by ignition in 
hydr<^en. 

Germanium has a melting-point apparently somewhat lower 1 
than that of silver—that is, about 900®—and at a temperature a 
little higher than this it apj^ears to volatilise. It crystallises in 
octEdiem’a, is extremely brittle, has a perfect metallic lustre, and 
a grayish^white colour ; iu specific gravity is 5 *469 at 30^*4. It U 
insoluble in hydrochloric acid, is readily dissolved by aqua regia* 
is converted into a white oxide by nitric acid, and into a soluble 
sulp^te by concentrated sulphuric acid. 

Determinations of the atomic weight of germanium were made 
by estimating the percentage of chlorine in the chloride, GeCl^, 
and the number 72*32 was obtained as the mean of four expen^ 
menu, this number agreeing closely with the atomic weight of 
Mendelejeff’a ekadMum, 

, iThe specific heat of the new element has been determined by 
Nilson and Fettemson* at tempenttures between 100* and 440V 
whh the Mowing reamu 
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Specific heat ... 0^0737 o ^ 77 » 

AWicheat ... S '33 S*S» 5 ^,. 

Cmai^osmds of ; There are two 

gennanium* namely, GeQand GeOg* The fornix b obMped 
in the hydrated condition hy heating the epnremndhag 
(GeClfl) with sodium carbonate solution; on naming tim 
cipitate in a current of carbonic anhydride* the prater is expdled 
and the grayish-black oxide, GeO; remains, Th«hl|lier oa^ k 
obtained by burning germanium in oxygen, or by cbpotppbtk^ ^ 
the chloride, GeCl4, by water; it forms a dense w^ie poyr^ftr 
slightly soluble in water, possewes both basic and add pvo^^ 
ties, the latter being, however, the more pronounced. SuJpkpmr 
Two of these are likewise known, corresponding to the oxides. 
The lower sulphide, GeS, is obtained from the<Ssttl{diide cither 
by heating it with an excess of germanium in a current of car¬ 
bonic anhydride, or by gently igniting it in a current of hydro^ 
gen; it forms beautiful thin plates of dmost metoltic lustre and 
having a gray-black colour. Germanium disulphide, GkS|, is 
obtained by precipitating a solution of the dioxide by sulphur¬ 
etted hydrogen with the addition of a considerable excess of a 
mineral acid ; it is then thrown down as a bulky white precipi¬ 
tate which U very appreciably soluble in water. CAiortdes f 
The dichloride, GeCl., is formed when hydrochloric acid gas is 
passed over heated pulverulent germanium or its sulphide ; It is 
a thin colourless liquid, which £mes strongly on exposure to the 
air. The tetrachloride^ GeCl^, is produced by burning germamam 
in chlorine, or by distiiling a mixture of gennanium with mer¬ 
curic chloride ; it is a thin colourless liquid boiling at 86* C- 
and fuming in the air; its specific gravity at 1^ is 1*887. 
Iodide: A tetriodide, Gel4, only is known, and is best ohtalnw 
by lieating germanium in iodine vapour ; it forms a yellow pow¬ 
der, melts at 144°, and boils between 350* and 400*. 


AUSTRALASIA 

'T'HE following have been quite recently received from 
^ Australasia:— 

I'ransaeHons and Proceedings of the New Zealand Institute 
for 1885, vol. xvtii, (first of new series) (Wellington, May 1886). 
'This volume commences a new series of these well-known 
Transactions, in which, ‘*for convenience and economy** the 
size of the page has been reduced from the Ixandsomc royal octavo 
to a demy octavo size. The volume contains over 450 pages, and 
some 17 plates. Among the more important contributions which 
are printed in the Transactions may be noted the following ! — 
Miscellaneous: E. Tregear, the Maori in Asia.—Dr. J. HaaXt, 
stone weapons of the Moriori and the Maori*—Rev. S. W. 
Baker, new volcano in the Friendly Islands. ; T. 

Jeffery Parker, skeleton of Notornis.—T. White, feiwbet^ ^f 
two species of Moa.—A. Reischek, numerous papers on Kew 
Zealand birds.—W. Colenso, on the bones of a new species pf 
Sphenodon.—W. W, Smith, on the habits of Ocydrodius 
australis.^]. W. Kirk, on a new species of Areonauta*—Geo. 
M. Thomson and Chas. Chilton, critical list of New Zeaktid 
Crustacea Malacostraca.—K. Mcyrick, New Zealand Mkirp- 
Lepidoptera (Tineina, Pars.).—A. T. Urquhart, 0® the spiders 
of New Zealand (many new species described and figured).*^ 
J. W. Kirk, on some species of VorticelU from V^llip^on 
describes thirteen species, of which two are given as new, and 
figured.—W. Colenso, on some newjy-discoveted 
cryptogamic plants of New Zealand, describes some fiftytulfie 
species; two ferns, fourteen mosses, and forty-three Heparicie, 
and hints that it may be the lost lot of novelties that, owing to 
age, he may himself collect and describe.some new or 
rare native plants, chiefiy phanerc^ams; on CHanlksss^mkem^ 
Sol—D. Petrie, on new. species of native pIants.-^R. M. 
Dang, on ciassiftcatton of Aigse, and on tho ^ucoids of Banka 
Peninsula.—T, F. Cheeseman, three new species of CoprOaihn. 
—T. Kirk, additions io the flora of Nelson.— 

F, W. Hutton, the geology of Soinde Island; new Tertiaiy sheUs ^ 
the Wanganui System, with a cotalcgue of the Moliiticsu^^ 
McKay, on the age cl the Napier limeshme^r^^rfrwte^; 
Notes on the total Ocl^se of the ^un of September^ 
being a digest of many comvmsniaiiioM^^CMeitiitsy ; W*. Skey^ 
one new mineral (amorttm from Bam Bay.-^W. 
on platinum omtob in tM imasmtis'of Ompdkl 6^ , 

port 4, W% il 
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m : (0 the vesttb^le of Pen^if/a 

ip^n, ; (a) oa JSt^y^ lux0mU a nc«r gigantic 
Port |ack»on ; {3) H^t^s ; (4) two oues of 
nneitkrf in Spbng^ (ptate^ 3p'^45).*^Qn recent ch^gea in the 
Ibte frotn of the ihte^ South Wales t notes how 

thh ^jhe shrub (CalUtris) rapidly supersedes the an^ospermatous 
(irces* The larva of a beetle {Dlado^cus trythrurus) in part 
keewl the pine in cheek ; drought seems favourable to the de- 
vehmietit of the beetlei or at feasts by affecting the vegetation 
el the plne» enable its ravages to be more felt.^On the Aus- 
trafiah fresh-water Rhiaopoda.—On an Alga forming a pseudo^ 
n^Mph of a siHceous Sponge.—On the dorsal popiUse of 
Ohdtkthim.—Fourth addendum to the Australian HydFotnedusm. 

F«^ Ramsay and J. Doitgtas-Ogilby, descnptions of many 
> new or rare fishes.—ueptge Masters, catalogue of the de¬ 
scribed Coleoptera of Australia, part de Miklouho* 

Mhdhy and Wn). Macleay, the Plagiostomata of the Pacific. 
p 4 ti 3 (plates 45, 46).-^A. Slda^ Ollilf: Trogositidae of Aus¬ 
tralia. *-On a new «)ecies of Chrysophanus.—On Australian 
Ptinidae.—W. A. Iiaawell, on some Australian Pulychaeta, 
part 1 (plates 50-55).-“ E, Meyrick, Australian Micro-Lepido- 
ptera,-H. Brarier, a new Ochidium.—New land and fresh¬ 
water hfoUusca from New Guinea. 

Second genes, vol. L part l, with 6 plates (May 2 $, 1886).— 
E. P. Ramsay and J. Douglas-Ogilby, descriptions of new 
Australian fishes i new species of fish from New Guinea ; a 
new Coris from the New Hebrides.— E. P. Ramsay, on a new 
genus and species of fresh-water tortoise from the Fly River, 
New Guinea (plates 3-6).—Geom Masters, catalogue of Aus¬ 
tralian Coleoptera, part 3.—F. Ratte, Criot^as attstrah^ 
Moore (?), a Eower Cretaceous fossil from Queensland (plates 1, 
2), —Wm. Macleay* the insects of the Fly River, New Guinea. 
—C. W. de VU, on some Geckos in the Queensland Museum. 
—A. S. OHiff, on a new Aphaniptcroiis in-ect from New South 
Wales.—Wm, A. Haswell, on the myology of Tatanrista 
tagitaitoiiies, —Capt. F. W, Hutton, the Mollusca of the Parcora 
and Oamaru systems of New Zealand. 

PfQfcttiings 0f ilu Hayal Society of Qttjecnsfand^ vol. ii, parts 
I and 2, June 1886, contain, among others:—W. E. Armit, 
notes on the philology of the islands adjacent to the south¬ 
eastern extremity of New Guinea (pp. 2-12), and on Ute 
Papuans (pp, 78-116).—C. W. De Vis, on thi bones and teeth 
of a targe extinct lizard (pp. 25-31, pl^iR» 1-3).—On an extinct 
Omithorhynchus (pp. 35-40, plate 4). —On some new species of 
Salarins, and on a new species and genus of lizartl (pp. 56- 61). 
—On a fossil Saurian (pp. 181-192, plates 10 -15),—Henry Tryon, 
on Queensland harve.stmg‘ants.—w. A. Tully, short account of 
the meawfurement of the base-line in connection with the trigono- 
n^efrical survey of Queensland.—Baron von Muller, on a new 
liliaceous tree {Blmcarpus Bancroft ii) from North Eastern 
Australia. 

^octedinp of the Royal Society of Tasmania for 1885 (Tas¬ 
mania, 1880).— From the records of the Proceedings it is inter- 
^ting to learn that, though the Society has lost "the exclusive 
control over the Museum and Gardens, which now are managed 
by trustees, some of whom are elected by the Society, yet the 
work of the Society continues to develop, and its library to 
increase. This volume is accompaniea by a akctch-map, 
ce 4 oured, giving the general geological features of Tasmania, 
by C, P. Sprent and K. M. Johnston $ and a geological chart, 
by Mr. Johnston, showing the proposed provisional cTaftsification 
m the stratified rocks of Tasmania and their equivalents else¬ 
where.-—Among the more important papers we note the fol- 
lowitigR. M, Tohnslon, various memoirs on the geology and 
^Ueofttology of Tasmania.—K. A. Bastow, on the mosses and 
JuAmmama of Tasmania.—-W. F. Pettard, new Tasmanian 
manAe »hells.“-Baron F, von Mfiller, notes on J. J. H. dc 
X^billardl^re (with a portrait). “-Capt. Shortt, earthquake- 
bhunomenn in Tasmania.—T. Stevens, on boring for coal in 
Tasmania. 
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Freund, working at Prof. E. Ludwig's laboratory. Freund has 
succeeded in preparing from some the organs ^d blood of 
tuberculous i^rsons a substance exactly resembling cellulose, 
and showing all the reactions which have hitherto been described 
08 peculiar to the latter. The reactions employed were diie 
following:—(i) Conversion of cellulose when dissolved in 
concentrated sulphuric acid into dextro e on boiling with 
dilute sulphuric acid ; (2) resistance if treated with Scbultze's 
reagent, a mixture of nitric acid and chlorate of potas¬ 
sium ; (3) yielding of a collodion-like mass by the action of 
nitric acid and ether ; (4) assuming a blue colour by the action 
of iodine in presence of concentrated sulphuric acid or chloride 
of zinc solution ; (5) assuming a violet colour by the action of 
a naphthol when di<tKolved in concentrated sulphuric acid 
(MoUsch’s reaction); (6) insolubility in common (indifferent) 
solvents (dilute alkalies); (7) solubility in a solution of cupric 
hydroxide in ammonia. The ^ubstance obtained from miliary 
tubercles and from the blood of tuberculous persons wns sub¬ 
jected to ultimate analysis in three cases, and yielded between 
45*12 and 4470 per cent. C, and between 6'4i and 6-19 per 
cent. H ; while ^74 per cent. C and 6‘i7 per cent. H corre¬ 
sponds to CgHjoO^. A quantitative determination of the cellu¬ 
lose of the lubcrcles has not been made. The researches 
were carried out on material from twenty-five lubercidous 
and thirty non-tuberculous cases. The tuberculous material 
(lungs, spleen, peritoneum with miliary tubercles, blood) em¬ 
braced cases of conglomerated as well as of infiltrated tubercu¬ 
losis in the difl'erCnt stages of the disease. The non-tuberculous 
material examined was taken partly from healthy organs, partly 
from organs affected by various diseases—as, from pneu¬ 

monia, emphysema, pulmonary gangrene—and failed to show 
any of the reactions described above. Carcinomatous, sarco¬ 
matous, lupoid, syphilitic, and other non-tuberculous granulations 
were also examined with negative results. From his researches 
Herr Freund makes the suggestion that in tuberculous growths 
and in the blood of tuberculous }>cr«ons cellulose forms an 
intrinsic constituent. We need not refer to the importance and 
sugge-tivenesi of Freund's discovery for palholt^ical science, 
making further researches on this subject very de irable. 


DISINFECTION B K HE A T 

''piTE Annual Report for 1884 of the Medical Officer of the 
■■■ Local Government Board contained a memoir, by Dr. H. 
F. Parsons, on the subject of disinfection by heat. Of this 
memoir the leading points are here given. 

In considering the applicability of heat as a means of disin¬ 
fection, several distinct questions present themselves for solution. 
It has firt:t of all to be determinetl what degree of heat and 
duration of exposure are necessary under different conditions, as 
of moisture and dryness, in order to destroy with certainty the 
activity of the contagia of infectious diseases. 

We have next to ascertain how the required degree of heat 
may be made to penetrate through bulky and badly conducting 
articles, e,g, of clothing and bedding, for the disinfection of 
which the application of heat is especially employed. 

We have also to learn whether such articles caii be submitted 
to the required degree of heat without injury, for if not, disinfec¬ 
tion presents little advantage over destruction. 

After giving a risumi of the results of previou’S experiments 
to ascertain the deerce of heat necessary to destroy the contagia 
of infectious diseases, from those of Dr. Henry published in the 
Philosophical Maeyitine {exc 1831, to those of Koch and his co¬ 
adjutors {MUtheilungon aus dtm kaUerlichen Gcsnndheitsamley 
Berlin, i^i), the author states the results of a series of experi¬ 
ments made by him in conjunction with Dr. Klein, who i repared 
the infective materials, and, after these had been exposed to 
dUinfccting processes, tested the results by inoculation on ani¬ 
mals { contri>l inoculations with unheated portions of the s.'ime 
materials being also in all cases made. 

The following'were the infective materials employed i—- 

(1) Blood of ^ulnoa-plg dead of anthrax, i^niaming bacillus 
anwracis wi&out spores. 

(a) Pure culUvatoi of bacBtns anthrads in rabbit broth, with¬ 
out spores. .. 

(3} oif. bodUus anthracw in gelatine, with spores. 

(4) <i*driyado|)J of of awlne fever (infeettons pneumo- 

entifiria of broth. . 

(5) an abscess In a guinea-pig which had 



Tafeotiotts pmeumo-enteHtU of the pig (swipe fever) been ■ 
'irtjcpwp t>r, Kleb to be cattaed by the hitrodacUon into the 
body of the ^fTected atilrpal of a apecific bacHIu*. ThUdi^»e 
mtnotig plg$ is highly infcotioas, the contagiuno being trunsmis- 
■Mble irotti pig to pi^ throogh the air, and per dating in infected 
boHdin^ in a simUar mannur to the observed behaviour of small¬ 
pox and scarlet fever among human beinjB; and, though not 
trapSTnisaible to mankind, it con be inocttlaled upon r^ents, 
.uUhoagh in the Idtter animals it is not contracted by infection 
received through the air. 

The experiments on the disinfecting power of dry heat were 
mostly made in a copper hot-air bath, or in one improvised of 
flower-pots, and furnished with a Bunsen’s regulator ; those with 
steam were made in a felt’covered tin cylinder, through which 
passeil a stream of steam from a kettle beneath. 

The mode of procedure in exposing the materials to heat was 
.as follows Strips of clean flannel were steeped in the respec^ 
live infective fluids, dried in tlie air, wrapped separately and 
loosely in a single layer of thin blotting-paper, and suspended 
in the centre of the apparatus in company with a thermometer, 
so placed that its bulb was close to the packets of infected 
material. 

The following were the results of the experiments with dry 
heat:— 

Anthrax bacilli without spores were sterilUeJ by exposure 
for five minutes only to a dry heat varying between 212® aal 
218*^ F. 

Spore-bearing cultivations of the bacillus anthracis, on the 
other hand, did not lose their vitality by a two hours' exposure 
to 220" F., but were sterilised by exposure for four hours to 
220* F., or one hour to 245® F. 

A rabbit inoculated with swine fever virus which had been 
exposed to dry heat varying between 212* and 218* F. for an 
hour remained well j but one inoculated with virus exposed to a 
aimilar heal for only five minutes, died of swine fever after nine¬ 
teen days, the usual time of death after inoculation being between 
five and eight days. 

Guinea-pigs inoculated with tuberculous pus exposed for five 
minutes to 220* F. remained well. 

The foregoing results, as far as regards anthrax, are far more 
favourable to the efficacy of dry heat as a disinfecting agent than 
those of Koch, It appears that the s,x)res of the bacillus an- 
ihracis lost their vitality, or at any rate their pathogenic quality, 
after exposure for four hours to a tenperature a little over the 
boiling-point of water, or for one hour to a temperature of 245* F. 
Non-spore-bearing bacilli of anthrax and of swine fever were 
rendered inert by exposure for an hour to a temperature of 212*- 
ai8", and even five minutes,’ exposure to this temperature sufficed 
to destroy the vitality of the former, and impair that of the latter. 

As none of the infectious diseases for the extirpatioi of which 
measu es of disinfection are in practice commonly required are 
known to depend upon the presence of bacilli in a spore-bearing 
condition, it i« concluded that, as far os our present knowledge 
goes, their contagU are not likely to retain their activity after 
being healed for an hour to 220" F. 

In the experiments with steam the results were conclusive as 
to the destmetive power of steam at 212® F. upon all the con- 
logia submitted to its action. In one instance only wa? there 
room for suspicion that the disinfection had not been complete : 
this was in the case of the highly-reslnting anthrax spores, 
espoaed to steam for five minutes only ; the animal had six days 
afterwards a swelling at the seat of inoculation, but remained 
well. On the other hand the ani nals inoculated with unheated 
portions of the same materials all died. 

These results arc in accordance with those of Koch, Gaffky, 
and Lbffier, and it may be considered established that the com¬ 
plete penetration of an object by steam heat for more than five 
minutes is sufficient for its thorough disinfection. 

In view of the above satisfactory resdtr it was not deemed 
necessary to make any experiments as to the disinfecting power 
of steam at higher temperatures or under pressure, its efficacy 
being taken for granted. 

Dr, Klein foufid that boiling in water for only one minute was 
wifficient to render inert the spores of the bacillus anthracis, 
although it is knbwn that some of the sppre-bearing non* 
pathi^enlc bacilli are only destroyed by prolonged bpUing, or by 
a moist temperature above the boiling-point. 

Some observations wer# made on the desttuctlan of lice by 
heat. It was foijnd that the of lice eoui^ bs eonvenjehtfy 
Jiatched by tying up tightly in nw^dla a smill piece of 


iheht on which they , 

week or two ih a wante'-i^ekct, ' , 

mcni was found to>ke ple<»^iheigi;S'of 

I exposed for one h^mx to 3«)" F* dry 
230' F, dry heat, or for ten mUtutes to ^eatn at^lg® .<Wf 
had been boiled for five minutes In water,. The inh?tu)riwna hw 
which lice or their eggs will bear ^ith impunity mu 
ascertained. , ^ ^ / 

In order to secure the thorough- and oertam d»*infccljciik; by 
heat of porous articles likely to retain infivcUon, auch as clothing 
and bedding, it is necessary rhai the beat abauld be maw tp 
permeUc the articles In every part to suqh a degree and foV mieh 
a length of lime as to destroy all infectious matter which tlkey 
niE^ contain. 

ft has been remarked that such articles as lidding and blan¬ 
kets arc the highest outcomes of the ingenuity of man tp check 
the passage of heat from one side of the object to the other. Jt 
is no wonder, therefore, (hat they should be found difficult 9^ 
pcnciration by heat. Even thin layers, however, of badly con¬ 
ducting substances interpoSse a considerable barrier to the pasva^ 
of dry heat. The following experiment was made to ascertnm 
how far the inclosing of infective objects in blotting-paper or 
test-tubes plugged with cotton w6ol (a* in Dr, Koch’s experi¬ 
ments) hindered tlie full access of heat to thgm. 

Two similar registering thermotueters werc^ taken : the bulb 
of one was lied up in a single layer of thin white blottin^-paj^er, 
that of the other was placed in a test-tube J inch wide in such a 
manner ns not to touch the sides, and a plug of while cotton 
wool I inch deep wa,s pushed into the tube arouml the Mem of 
the thermometer, but not as far as the bulb. Both the paper 
and cotton wool were previously dried. The two thermometers, 
together with another with bare bulb, were then hung up in a 
hot-air bath. Ileal being applied, the thermometers were re(|^ 
half-hourly as follows ; — 

Readi-ngA of ihormomcter with bulb 

Time from llgh'ing Bare In paper In tubs 

“ F. * F, 

4 hour ... 162 ... 147 151 

1 hour ... 212 ... 193 ... 196 

ij hour . . 234 ... 213 .M 219 

2 hours ... 242 ... 236 ... 238 

hours... 244 ... 244 ... 244 

The following experiment was made with a thermometer having 
the bub) covered with a single layer of blanket and placed in the 
hot-air bath already heated :— 


Tims from pacing in 
hot-air bath 

Thermometer 
with bulb 
bare 

TliQrmomntttr 
with bulb 
in blanket 


' F. 

^F. 

J hour 

246 

23t 

I hour 

... 200 

250 

14 hour 

266 

m 

2 hours 

268 

263 

24 hours 

268 

*®4 


Expsriments made with larger articles and apparatus show^ 
how difficult it was to secure the penetration of a dry heat attifi** 
cient for disinfection into the interior of such an obinct as a 
pillow. It was only effected by employing a high aegrfee pf 
heat, or by continuing the exposure during many hours, iQngtb 
of exposure compensating for a Ipwex degree of heat On'In^ 
other hand heat in the form of steam peaetrates much 
rapidly than dry heat. Thus a thermometer in a roll of dlfy 
flannel placed in a hot-air bath at 212° F^, at the end of aA hbnf 
re^stcred only 130® F. In the same roll, placed it the 
cylinder for ten minutes^ the thermometer marked 21 F.' Ex¬ 
periments on the large scale were equally conclusive, The cah^i 
of the superior penetrative power of heat in the form 9f atCAin 
over h'it air appear to be i— 

(k) The large amount of latent heat in steam, set friM. oh its 
condensation. In hot dry oif, on the other 
tion of hy^oscopio moisiuie takes up heat and delays the a^ii- 
ment of the requiicd temperature. , ,: ^ 

(2) Steam, on condensation into water, oocnpivo , but a votT' 
small fraction^ of its foirtner volume an<( thqx mai^ 

more. Hotair in cooling diminishes in volume, in 
,proportion, V ' v : 

(3) The heat evolved in the moistahing of a 
jtan^. In the oeotTC ^ a 

in ^theoylbd^ Ip acun^t of 

After five Ifc'.'; ■; ^ 
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1 !^* 

V w Pfift pft^$M!iee,; «teitm AUftler praasare^ 

iim renf^ltod finnn time to un^, sp to dit^ftce the 
eo^ W ftnifththlff la titp of the materUli we have a 

indi^eatiog the peaetrative powef of the 


In yiew ofihe.sttpeHok' tf3icac3r of ateanii both m the destruc* 
tM dr;ihfectiYe lOat^n md in the penetration of badly-conduct- 

fe tllhi«rb^ apme eap^^eats were made with mobt air In 
h(i^ b might m fonod possible to obtain the advantages 
of use OfabM without its dnMv backs* 
lit tSiese experiments either an evaporating vessel containing 
srAter was placed at the bottom of the hot-air chamber, or steam 
eWklved in a separate boiler was led into the chamber by a pipe. 

Aa attempt was mo^ to measure the degree of humidity of 
the air by suspending in the chamber two maximum-registering 
thettioometers arranged side by side, one of them having its bulb 
covered with gauxe kept moist by dipping in a phkl of water, 
as m the wet*>aad-dry-bulb arrangemuai employed by meteoro- 
logtsts* It appears, however, that there are no tables or 
formulse in existence by which the degree of humidity of the air 
coiresponding to a given di0ference between the wet and dry 
bulb thermometers at these high temperatures can be ascer¬ 
tained. The conditions in a heated cuamber are so different 
from those met with in meteorological practice, that it is doubt¬ 
ful whether the relative humid ty of the air could be obtained in 
this way with any great degree of accuracy; but a comparison 
of the readings of Ine wet and dry bulb thermometers was found 
in practice to be useful as a rough intlication of the dryness or 
dampness of the air, although the readings could not be reduced 
to a common measure. 

The experiments seem to show conclusively that moistening 
the air of the heated ^hamber diminishes the time necessary for 
the penetration of heat into a bailly-conducting object. As 
examples the following observations may be quoted. They 
were made in an iron chamber heated by a furnace underneath, 
and furnished with a pipe by wliich steam could be admitted. 


Maximum readings of 
thermometers hung 
up in chamber ... 


adimit«d 

Dry bulb 299" F. 


A iiuall jet 
of rteani 
udmltted 


... 299 * 


F. 


Large jet 
of iiteam 
admitted 

349” F. 


Wet bulb 146® ... ids** ... 190“ 


Temperature attained in centre ) 

' of similar pillows cxpo.scd for > ... iSS® ... 209® 

one hour in heated cliamber ) 


The moistening of the air of the heated chamber by either 
laethod was further found to have the advantage of rendering 
more couable the distribution of temperature in different parts 
of die chamber, thus temling to prevent scorching of the articles 
placed therein^ 

On the other hand it was not found that the presence of 
laxriatiire in jiroportionS such os these, or even greater, increased 
the d^fdnfcotiDg effect at the temperature emtuoyed ; r^pores of 
the bacillus aothracis retained their vitality equally well in 
heated air whether it were moist or dry ; thus they caused the 
d^tli of a giiinea-ptg after exposure for an hour to a temptira- 

I ^ ulb f! I minutes’ expo.ure to a 

Gttrrenbdf ateam at 212® F» was suRicient to render them inert. 

To avoid risk of injary to articles subjected to disinfection by 
htet is an important practical question, nbt only on account m 
l|^ aaine of the artidai. themselves, but also because, if the 
iff such aiticles to heat be attended with risk of injury, 
k danger lest, to avoid this risk, they may not be sum- 
cilisi^.lmidoa to insure dkinfection* the foUowIng are the 
pdn^^qial modes In arbicb Injury may occur; they ate somewhat 
in the cm of steam from that of dry heat^ 

or partial ^eomporition of om^c ritbstwioes 
fa^ heat in Its inapient stages thk 
<ff, edlour, emt^jisoT texture, and weakening of strength ‘ 
''v;ie*/Oyerdf^t' ' “ ‘ ^" 
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7. Wetting (by steam). 

bcoTching be^tks to oqcui at different temperatures with 
different materials, white wool being soonest affected. It is 
especially apt, to occur where the heat is in the radiant form. 
To avoid riiw of scorching the heat should not be allowed much 
to exceed 250* F.* and even this temperature is too high for 
white woollen articles. 

By a heat of ala" and m>wards, whether dry or moist, many 
kinds of stains are ffaed in fabrics so that they will not wash out. 
This is a serious obstacle in the way of the employment of heat 
for the disinfection previous to washing of linen, dec., soiled by 
the discharges of the sick. 

Steam disinfection is inapplicable in the case of leather, or of 
articles that will not bear wetting. It causes a certain 
amount of shrinkage in textile materials, about as much 
as an ordinary washing. The wetting effect of the steam may 
be diminished by Burrovmding the chamber with a jacket con¬ 
taining steam at a higher pressure, so as to superheat the steam' 
in the chamber. 

For articles that will stand it, washing in boiling water (with 
due precautions against re-infection) may be relied on as an 
efficient means of disinfection It is necessary, however, that 
before boiling the grosser dirt should be removed by a pre¬ 
liminary a laking in cold water. Vliis should be done before 
the linen leaves the infected place. 

The objects for which disinfection by dry heat or steam is 
especially applicable are such as will not bear boiling in water, 

bedding, blankets, carpels, and cloth clothe.s generally. 

Apparatus for disinfection by bent may be classified as 
follows 

(a) iSfy hi i air — 

1. Apparatus in which the heat is applied to the outside o 

the chamber, ami the products of combuslion do not 

enter the interior. 

2. Apparatus in which the heated products of combustion 

enter the interior. 

3. Apparatus healed by st'^am or hot water circulating in 

closed pipes. 

4. Apparatus in which air previously heated is blown into 

the chamber. 

(b) By steam ^ 

5. By a current of free stenni. 

6. By steam confined in a chamber at pressures above that 

of the atmosphere. 

The most imiwrlant requisites of a good apparatus for disin¬ 
fection by heat are (n) that the tempferaliire in the interior shall’ 
be uniformly distributed ; (^) that it shall be capable of being 
maintained constant for the time during wliich the operation 
extends ; and (r) that there shall be some trustworthy imlication 
of the actual tcmixirnturc of the interior at any given moment. 
Unless these conditions be fulfilled, there is risk, on the one 
hand, that articles exposed to heat may be &corche<i, or on the 
other hand, that through anxiety to avoid such an accident the 
opposite error may be incurred, and that the articles may not be 
sufficiently heated to insure their disinfection. 

In dry-heat chambcTis the requirement (rt) is often veiy far 
from being fulfilled, the temperature in different parts of the 
chamber varying sometimes by as much as 100®. I’his is 
eiujecially the case in apparatus heated by the direct application 
of heat to the floor or sides of the chamhor. The distribution of 
temperature is more uniform in proportion as the source of heat 
is removed from the chamber, so that the latter is heated by cur¬ 
rents of hot air rather than by radiation. 

There is a marked difference between the distribution of 
temperature in a chamber heated primarily by radiant heat and 
in one heated by the admission of hot air or steam. Radiant 
heat ia most intense close to its source, diminishing rapidly as we 
recede therefrom. Also it does not turn comers, and thus 
objects lying'behind others are screened from it, except so far as 
it may be mected upon them from other smfaces. 'I'he rays 
strike the walls of the chamber and objects therein, ^o that these 
are more bigbly heated than the air, which becomes heated only 
secondarily oontM with them. 

On the erCner il air already heated, or steam, be ad- 

mhted ;intOi4 dtinnber, the temperature tends to equalise itself in 
the diffeieht' hint the walls and solid tontepts of thb 
ohamhet ^ koHer than fhe air. 

th when once the tequfred telnpera^ 

hissihM'^t4^ attention k nMssary to maintain 

k appamtiis this k auldmaticaUy 
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p^ormed by ft thermo-regiilfttqr. On tbe other band* in 
4ppftrfttn« heated hy coal or oobe the teiqperftture contbufttly 
twdft to yaryf and con only be maintained uniform constant 
attention bn the part of the stoker. 

In very fair hot<««r chambers did the thermometer with whidi 
the ftpparatns was provided n^ord a trustworthy indication of the 
tompentnre of the interior; in some instances there was an 
eirtor of much as loo^ F. This is due to the thermometer^ 
for reasons of safety and accessibility^ being placed in the coolest 
part of the chamber, and to the bulb being inclosed for protee* 
lion in a metal tube which screens it from the full access of heat. 
Tht difficulty may be overcome by using, in'tead of a thermo¬ 
meter, a pyrometer actuated by a metal rod extending across the 
interior of the chamber. 

In steam apparatus the three requirements above mentioned 
are all satisfactorily met, and for this reason, as well as on account 
of the greater rapidity and certainty of action of steam, both 
in penetrating badly conductive materials and in destroying 
contagia, steam chambers are, in Dr. Parsons’s opinion, groatly 
preferable to those in which dry heat is employed. 

It is important that the arrangements of the apparatus, the 
method of working, and the mode of conveyance to and fro, 
should be such os to obviate risk of articles which have been 
submitted to disinfection coming into contact with others which 
are infectetl. 

The latter jiarl of the Report is taken up with descriptions of 
the various forms of apparatus in use for disinfection b^ heat, 
and accounts of experiments made with a view to test their prac¬ 
tical efficiency. 


ON THE FRACTIONATION OF VTTR/A^ 

LJ A VINO already explained the methods of chemical fractional- 
^ ^ lion, it may be useful now to describe some of the results 
yielded by an extended perseverance in these operations. 

t must, in the 5 rst place, explain that my work has been con¬ 
fined to a limited and veiy rare group of bodies—the earthy 
bases contained in such minerals as samarskite, gadoltnite, &g. 
These have been repeatedly put through the fractionation mill 
by other chemists, but the results have been most unsatisfactory 
and contradictory, no sufficiently good test being known whereby 
the singleness of any earth got out by fractionation could be 
decided, except the somewhat untrustworthy one of the atomic 
weight. I say untrustworthyy because it is now known that 
fractionation, unless it is pushed far beyond the point to which 
some Continental chemists have even earned it, is quite as liable 
to give mixtures which refuse to split up under further treatment 
of the ^ame kind, as it is to yield a chemically simple body. 
This I have fully gone into in my paper “ On the Methods of 
Chemical Fractionation.” The unsatisfactory nature of frac¬ 
tionation work may be seen from expressions used, in private 
letters to me, by some of the eminent chemists who have almost 
made this method their owti. One writes—It is very tiresome 
working with the rare earths, as we never can be sure when we 
have got a definite result. There will never be an end to their 
history. I am very tired of it, and am much inclined to give it 
up.” Another writes—** Unfortunately I commenced my re¬ 
searches on the rare earths with too little material, and I have 
not had the courage, at my age, to recommence the work on 
more abundant material. The further 1 advance in my work 
the more I am convinced that no known method permits of the 
complete separation of these different earths one from the other.” 
A third writes—One loses so much material in the separations 
that it appears to me scarcely possible, with the material avail¬ 
able, to arrive at a successful solution of the question.” I could 
multiply similar quotations, all breathing the same almost 
despairing spirit. 

It would certainly not have been prudent on my part to invite 
a time-honoured com^varison, and ** rush in ” where so many 
eminent men ** fear to tread,” were it not that good fortune had 
placed in my hands a physical test for these oMcure molecular 
groupings which is of the most exquisite sensitivenem. 1 refer 
to what I have for shortness called the Radiant-Matter teat. 

It is well known that a limited group of these rare esrths, v 
when phosphoresced mcm, yield discontinuous spectra. The 
method adopted to bring out the spectra is to treat tm substance 
under examination with strbng sulphuric acid, drive off execsi of 
acid by heat, and finally to wse the temperature to duU rodn^. 

^ AFaperraod bafam Section B of th« Brittrii Awoctadoa as the 
m*furhain m«adiy[,^5^|1lUuR CmohaS, F.R.S., y.F.C.^ ' \ 


It is thfett put Into a tndkntitnatteri fo^ ^ ' 

Fig* I, and the Inddcrioh jn»arit is 
exhaastion has been padhento the reduired The 

phorescenee Occurs benehth the negamu pole. As naich fMhbdt 
molecule, canying its charge dr with k 

strikes the eartny sulphate, it h«s a tendency to part with itir 
charge, provided it finds a body ready to take Up the electiticfttyi 
otherwise it retains its charge. Bodies like yt^tmi 
&c., easily take the electric charge, and utid^ ttto immlblb 
phosphoresce, emitting light whose waves tend to imlW ynurid 
definite centres of len^h. The phosphorescmit light wldeh 0 ie 
discharge evokes is bSst seen in a spectroscope of low dtsperekui^ 
and with not too narrow a slit. In appearance the iwds' ace 
more analogous to the absorption-bands seen in solttHoHS of 
didymium than to the lines given by spark spectra. EaiWnined 
with a high magnifying power, all app^rance of sberpnew gOtte* 
rally ditiappears: the scale meumremertts must thetefote be 
looked upi)n as approximate only; the centre of each bend may 
l>e taken as accurately determine within the unavoidable errors 
of experiment, but it is impossible to define their ed^ with 
much precision. The bands are seen much sharper when UlC 
current first passes than after the current has been passing fb» 
some lime and the earth has become hot. On cooling, the shaip- 
ness of the bands re appears. 

As a general rule, the purer the earth the sharper the bond, 
and when impurities are removed to the utmost extent, the 
sharpness is such as to deserve the name of a line. This may be 
illustrated by mixing together yttria ami lime. Lime phos¬ 
phoresces with a continuous and yttria with a discontinuous 
spectrum. Mixed together, the phosphorescing energy of the 
lime does not spend itself over the whole spectrum, but concen- 



Fig. I, 

trates itself in greatly reinforcing the yttria bands. A molecule 
of yttria vibrating with a definite wave-length gives a nearly 
sharp line, but the molecule of lime with which it is weighted 
has no special tendon^ to vibrate to one wave-length more than 
another. . The yttria induces the right vibration in the adjacent 
molecule of lime; but this lime, once set in vibration, cannot 
confine itself to the exact wave-length required, and overflows a 
little on each side, and the result is a widening and blurring of 
the bands, becoming greater in amoant as the extraneous earth 
increases in quantity. 

To this rule one exception occurs, The body which 1 hisve 
named S 5 , or fiop, is remarkable for the great sbarpneu Of 
phosphorescent line, and 1 have noticed scarcely any variation 
in its sharpness, however large the bulk of extraneona eairth 
associated with iU This line, however, Is sharper and 
when the current is first turned on than it is after the eartn has 
been phosphorescing for a minute or so. - 

In the Bakerlan lecture on yttrium delivered before the 
Society (W/. Tnms, Part 3, 1883), I described the 
escent s^ctrum given by this element, and in the addrm 
I have had the honour of delivering befgrq this Section 1 gisVe n 
drawing of the spectrum of yuriumi together with a ^eeteh ctf 
the tram of reasoning by which 1 had mh led to we opwoh : 
that excessive and s^ematve fractionation hndephtupthii mkie 
molecular group into its components, dUtriburing its atoms |iaitp 
several groups, with phOspHori^nt fipect|W. f ^ 

Ko longer wan twelW months ago the yttria 
a perfectly demote meaning to all chemists. • |t 
oftbeeleiiwmary body yttrium 1 have in my pouieiliil^ 
mens of yttria from hlaTighac 
purer than M himorio 

(called 
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^ 4 peii loi '')» ftXul^somiiiiy ApecUiieiu pre- 

dl^eroot tlni^s and pitrifiel up to tlire faIgWt 
^ tb« tittle of prejpnnittony ftaotscally these 

Mitti the aame thing, and up to a year ago ^rery living 
ohttwi^ i^otild. have descrlhed them as identical, ue. oa the 
of the elefttient yttrium, They are almost indbtingoi^hahle 
dtie^lNw the other both phyalcaliy and chemically, and they give 
spectra in vatu& with extraordinary brilliancy. 
Wa ii$ n^ft I ibrinetly called yttria, and have more recently 
oalM ^ yttria Kow these co^ituents of old yttrium are not 
in yttrium any more than praseodymium and neo- 
(assuming them really to be elementary) would be im- 
parni# In didymiutn. They constitute a veritable splitting up 
' of ^yttrium molecule into its constituents. 

J^'plan adopted in the fractionation of yttria does not differ 
in prinopie from the methods described in my former ])aper 
On the Methods of Chemical Fractionation.” Dilute ammonia 
is added to a very dilute solution of the earth in only sufficient 
qvutnrity to precipitate one half After standing tor several 
noun me precipitate is filtered. After each fractioning the 
filtrate is passed to the left and the precipitate to the right, 
and the operations are continued many thousand times. 

The diagram (Fig. 2) shows the scheme clearly, with the 


direction the precipitates and solutions travel. Limited space, 
even on a larj^ diagram, prevents me from giving more than a 
few operations, but they will be sufficient to satisfy you that 
enormous patience, a laige amount of material, and a not in- 
Kigni^ant number of bottles, are recjuisites for successful frac^ 
tionation. Such proceedings are tedious enough even in their 
narration, but no mere woms can enable any one to realise the 
wearisome character of these operations when repeated day by 
day, month after month, on long rows of Winchester quart 
bottles. 

After a certain time, on examining the ^leries of earths in the 
lowest line of bottles, their phosphorescent spectra are found to 
alter in Uie relative intensities of some of the lines, and ulti¬ 
mately difierent portions of the fractionated earths show spectra 
such as I have endeavoured to illustrate at the fo:)l of the 
diagram (Fig. 2), where 1 give the spectra of five components of 
yttnuin. 

The final result to which I have come is that there are certainly 
five, and probably eight, constituents into which yttrium may be 
split. Taking the constituents in order of approximate basicity 
(the chemical analogue of reftangibility), the lowest earthy con¬ 
stituent gives a deep blue band, Ga (X 482) ; then there is a 
strong citron band, GS (x 574), which has increased in sharpness 
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Fig. 2. 


it deserves to be called a line; then come a close pair of 
groeohdi-blue lines, Q$ (x 549 and X 541, mean 5I45); then a 
red band, Gf (X 619), then a deep red band, Gij (X 647), next a 
yellow bind, Gv (x 59V), then another green band, Gr-y (x 564); 
this (Jn samarskite and cerite yttria) U followed by the orange 
llde, 81 (X 609}. The samarium bands remain at the highest 
part of the iMes, These, 1 am satisfied, are also separable, 
i^PMgh for the present I have starcely touched them, having 
Imdte fhjly occupied With the more easily resolvable earths. 
The ydlJow hind, Ga, and green band^ Gy, may in latt be due 

-I- — 


r samarium. 

;7n!tri know mo^ about these bodies I refrain from naming 
Chem* but derignate them prqvisiomilly by the mean wave- 
.bf the 4«^ant bairf. If, however, fpr the sake of 

name » thdi^ht to 

bfc ipdee i wtflt-MlOw the plan Irsquenlly in 

#1^ sM pibylri^flaiy name thw bodies as inby^ in the 

O recidl the orlgih of ibiei 

dye ; 


conslituentH, When yttria is added to samaria this line is deve¬ 
loped in greater intensity, as yttria has the power of deadening 
the other bands of samarium, while It does not seem to affect the 


Poiition of linas in 
Che spectrum 


B^ht lines in— 
. Deep blue ... 
Greenish-blue 
(mean of a 
dose pair,,. 
Green. 

Citron 


Yellow.*,.,. 

Orange*.^/.* 






482 4304 G« 

54 S 3367 Off 

564 3»44 Gy 

S 74 3035 G» 

597 2806 G« 
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linAd^yr it i« not so ^pm <4 speotrum as the other | 

red, ^een, and ensmf^ Une^ ror instancei the efieiplcd as wett as 
phjrsuial behaviour of these line-forming t^dke is diflerent, On 
closely oompoirihg the spectra of soccimens of samarin from dif*; 
ferent sources^ line S8 varies muen in i ntensity, in some cases 
being strong and in others almost ahsenl; the addition of yttria 
is found greatly to deaden the red, orange, and green lines of 
sabsariutn, while yttria has little or no cflfcct on the line $1; 
^ain* a little liiAe entirely suppresses line S 9 » while it brings 
out the samariun lines with increased vigour. Finally, attempts 
to separate line S8 from samarium and those portions of the 
samarskite earths in which it chiefly concentrates has resulted In 
sufficient success to show me that, given time enough, and an 
almost inexhaustible supply of material, a separation would not 
be difficult. These facts, together with the peculiar behaviour 
of the lines Ge and Gy, siTcngihcn my suspicion as to the 
resolvability of samarium, 

Samaria giving tho line S8 had been prepared from cerite and 
’snmarskite. Many observations had led me to think that the 
prop )rtion of band-f uming constituents varied slightly in the 
same earth from diflerent minerals. Amongst others, gadolinite 
showed indications of such a difierentiation, and therefore I con¬ 
tinued the work on this mineral. Very few fractionations were 
necessary to show that the body giving line 88 was not pre- 
^;ent in the gadolinite earths ; no admixture of yttria andsamaria 
from this source giving a trace of it. It follows, therefore, that 
the body wh i.*'e phosphorc cent spectrum gives line S9 occurs in 
Tiamarskite and ceritt:,' but not in gadolinite. 

ll now became an interesting inquiry whetlier nil these 
constituents of yttrium were united together in exactly the 
same proportion in every case, A glance at the diagrim will 
show that yttrias from different sources, although they may be 
alike as far a^ our coarser chemical tests are concerned, are 
not built up exactly in the same manner. Thus, when the 
samarskitc yttrium wa^ forming, all the constituent molecules— 
which 1 have provisionally named Go, G/ 9 , Gy, G8, 

Cj 7». and 88--condensed together in fair proportion. In gado¬ 
linite yttrium the constituenis Gj 8 and G8 are plentiful, Gf Is 
very deficient, S8 is absent, and the other,i occur in moderate 
quantities. In the yttrium from icenotime G 9 is most plentiful, 
Gj8 occurs in smaller proportion, Gps all but absent, and S8 is 
quite al>sent. Yttrium from monaiite contains and G8, wHh 
a fair proportion of the other constituent«i, GjS is plentiful and 
the red is good. Yttrium from fluocerite is very similar to that 
from m^na2ite, but Ga is weaker. Vltrium from hielmite » 
very rich m G8, haw a fair quantity of Ga and OfB, leaa of Qy, 
no 88, and oply a very faint trace of Gn Yttrium from 
is almost identical with that from hielmite. Yttrium from cerite 
contains most Gf and G8, leis Ga and Gfl, only a tiuce of Giy* 
anda fair projxjrtion of S 5 . 

I have ttb-eady mentioned how the key to these explanations 
was gained by an examination of the phosphorescent spectrum 
of M. de Marignac's Va (now called by him ^olhiium). 

Referring to the diagram, it is seen that Ya is composed of 
the following band-forming bodies :—G^, 88, Gf, together with 
a liul^ samarium. Calling the samarium an impurity, it is thus 
seen that gadolinium isconip")sed of at least three simpler bodies. 

It is by a method of hU own, lUffering from mine, that M. de 
Bolsboudran has obtained phosphorescent spectra of some of the 
rare earths. He lakes the induction-spark between the surface 
of a strong and acid solution of llie metallic chloride and a clean 
platinum wire a few millims. above it. The platinum wire is 
kept negative and the solution positive ; it is then oh erved that 
in many cases a thin layer of fluorescent light is seen at the 
Burface of the liquid. This layer gives a spectrum of nebulous 
bands. For the sake of brevity I will adopt M. de Koisbaudran’s 
term, and call this process the mHkod of revtnUn (the directioiu 
of the spark being reversed). As this method is entirely different 
to the one 1 adopt, it h not suroridng that the reiiulu are also 
different. Experimenting in this way M. de Boishaudran has 
obtained, among others, two bands (A 573 and A 543‘a), which 
he considers aee caused by two elements, name<l respectively Za 
and % and which he considers now, at all events ilf we ei^t’ 
terbium and Msdbly the elements of what was formerly oaltod 
holoiium. His method foils to show any spectrum in 
of yttria which by my method rive the yttria hAndp wMi the 
greatest brilhanqy; whHe eemvereety his 1^^ riuWi a 
escent spectrum m ooSntloisa of eiutha eej^iroted oa wid^ sta 
possible from yttria, chem{|ealfy ok Well as sp^frosiimpicaltW 
eaperimetiia mt beth mbd tn the cnmdtiiiu^ 


our'bands, ore not the saSmi '' 

baudtan'a experSmenfc* have led hlm ito 
The band of Z 0 ( 543 ) felts between the dmliae mm' W; 
and the band of Zo (573) would come vefy wearily Mhe 

in the Hands of a prftotwed experimentalist ^ijke dC lA ' 
baudmti this method may give truatwot'^by mdicallons, ^ 
must confess Uiat in my opinion the test is one beyond 
of practical analysis, owing tt> the enormous difficulty of geiimg 
the phenomena described by the discovem*^. tinless the strei^th 
of spark, the concentration and acidity of scdutiotb *«d the 4 *^ 
perxion and magnifying power of the Bp&Ctrosoope bew a 
ratio one to the other, theobsen'er is likely to fatl in seeing 
spectrum even in silutions of earths whtuh contain oomddcrm,^ui ‘ 
quantities of Za and ZB. In my own case I not oply haVC Ittd 
the advantage of persona! instruction in Paris from M* 4 e IhrlS" 
baudran himself irt the best method of getting these, revetwpn 
spectra, but on returning to London I brouriit with me some jrf 
the identical earths which give these spectra at their best. In 
spite of these advantages I have sometimes experimented off and 
on for weeks without being able to see more than, a feeble 
glimmer of the bands described by M, de Boislmudran. 

Again, when everything is most favourable and the reversion 
bands arc at their strongest, they ore but a faint and hary 
shadow of the brilliant lines gi'^cn by the Iwmbardment process. 

M, de Boishaudmn, speaking of the relative sensitivenew of bur 
two methods, saya that the bomSatdment process tn vadm h 
incomparably more ddicale than hU reversion test, and I esti¬ 
mate the relative sensitiveness of the two methods to be in the 
proportion of n!w>ut i to 100. ^ 

YOU have probably anticipated inyourtn’mds a question which 
is likely to occur at this point 6f the inquiry. I f such result* 
have been obtained by submitting yttrium to thw novel method 
of analysis, what will be the result of fractioniting some other 
reputed element ? 

Yttrium, as I have explained, U an exceedingly stable njolc- 
cular group, capable of acting as an element, just ns calcium, 
for instance, acts as an dement *. to split up yttrium requires not 
only enormous time and material, but the existence of a test by 
means of which the constituents of yttrium are capable of recoj- 
nition. Had we tests ns delicate for the constituent molecular 
groups of calcium, this aho might be resolved into simpler 
groupings. It is one thing, however, to find out means of 
separating bodies which we know to be distinct aod have colour 
or spectrum reactions to guide us at every step; it ii quite 
anotner thing to separate colourless bodies which are almost 
identical both in chemical reaction and atomic weight, especially 
If We ^ve no suspicion that the body we are dealing with is a 
mixture. 

(I mention calcium because U U oftfe of several other demeots 
which I have put through the fractionation milU Many hppdred 
operations have given me just sufficient encouragemeni to make 
me wi^h I had time to push thi< work to the end.) 

One of the chief difficulties in the successful carrying out of wt 
investigation in radiant-matter spectroscopy is the extraordinare 
delicacy of the test. This extreme sendiiveness is a drawback 
rather th'in a help To the inexperieticed eye I pari Of. 
yttrium in 10,000 gi^es as good an indication as 1 part in 
and by far the greater part of the chemical work utidertalw 
in my hunt for Kpectrum-forming eletnmts was perfbrnira' 
upon material which later knowledge Shows did n d contamf 
sufficient to respond to any known chemical test, !t U ^ if tha 
element sodium were to occur in ponderable quantity only lU ft 
few rare minerals seldom seen out df the oollcotora 
With only the yellow line to guide, and seeing the 
with which an impmklerable trace of sodium in ft mmenu f 
dares its presence in the spectrum, I venture to think ft' 
chemist worid have about as stiff i hurtt befr>re' he dWMt iili 
yellow line as I have had to briiig my orange and ri|pcm 
to'earth. ;; 

Chemistry, eaoept in few hatmu^ a* wale'-anrfyii^ftn^t^ 
detection of poiaona, where irecerilty has arimu^tdd'^m 
research, takea tittte acedunt of riri when jri ^ 

adds up the odd pw em, U denvenipim 

down to ** lere* ** re- 

howeveir. thd ^nt ■ 

' ftaljgireiis; 0:^1 ik 'ihft 
rwhin^ 

cjdtiri 'pf V' 

; aft 







A b4v^,ch«ttMi^ty hu slowly 
Ol^rUto :aihl deoe^ve iltdicalionsi 
pow«r of rAass id withdrawing soluble 
ifi soiutloD, Aha the solabftUy of nearly pr^pitotes 
pmen ixtesent ki trabes tn waiter or in lunmoniacftl salts. What 
U he^oittoant by **traces'*’ wdl be better under tood if 1 give an 
After llfteen tnbotiM' work I obtained the eartii 
ytiHa in h sbtte which most chembts would call absolutely pure* 
ibf h eodfalned tipt mom than x part of impurity (satuaria) 
in'^hiP^Qbo^^M of yttria, But this one part in a <}uarter of a 
mBiR^ profoundly altered the character of yttria from a ra^liant- 
msilOr-ijWtftroitcOpii; point of view, and the persistence of iht ^ 
vfty minute ijuantity of interfering Impurity entailed another ten 
monch^’mcita htbour to oUminate these Anil "traces/^ and to 
ascert^ the real reaction of yttria pure ami simple. 

TAe mdiant-trattertesl applied to these phosphorescing bodies 
proves itself to be every day more and more valuable, and one 
of the most far'Searching and trustworthy tools ever placed in 
the hands of the experimental chemist. It is an exquisitely 
delicate test, capable of being applied to bodies which have 
been aj^proximately separated, but not yet completely isolated, 
by chemical means; its delicacy is unsurpassed even in the 
region of apectrum analysis ; its economy is great, inasmuch as 
the test involves no destruction « f material; and its convenience 
is such that any given specimen is always available for future 
reference. Likewise, the quantity of material is limited solely 
by the power of the human eye to sec the body under examina¬ 
tion^ Beyond all these excellences is Us tiustworthiness. I 
should (lerliups exceed the legitimate inference from experience 
were I lo claim that this test is infallible ; but this 1 may say— 
during the five yean* in which the test has l^cen in daily use in 
my It^oratory, I never once have been led to view Us indications 
with suspicion. Anomalies and apparent contradictions liave 
cropped up in plenty ; hut a little more exj>eriment has always 
shown that the anomalies were but finger-posts pointing to fred) 
paths of discovery, and the contradictions were due to my own 
erroneous interpretation of the facts before me. 


SClENTlffC SEEIALS 

fid AV^/e hiittifo L&mbarJo^ July, —On some new 
substituted derivatives of benzine, by E. O. Koriier, In order 
to complete the still defective aromatic series, the author has 
preparM a number of these derivatives, studying them in con¬ 
nection with the relative isomerous compounds. The list in¬ 
cludes a hydrochlorate, a sulphate, (B)2H^S04; 

orthoiodaoelanilkle, Cjfl4l, NHCaHjO ; and nitro-orthobliodo- 
benzine, probably CoHj. I, I. H. NOa.—On the effects of the 
sulphate of copper against the parasites of the grape-vine, by 
PrtC Oactano Camani. It is shown that this remedy, which 
has: alineady been successfully tried in France, should also he 
introduced in Italy, if no^ to suixsrsede, at least jointly with, the 
milk of lime.—Chemical and experimental researches on human 
milk, by Prof G. Sormani and T. Gigli. U ajjpears from the 
authofs^ experiments that a mixed or normal diet yields far 
better results than an exclusively animal or vegetarian — 

Mebeorologictfl observations mwle at the Brera Observatory, 
Milan, during the month pf July. 

ya&rbUckerf von A. Englcr, Slebenior Band, 
Heft Iv*—Contributions to the morpliology and classification of 
the Cypcmcere, by Dr^ F. Pax. The author regards the Cypor- 
ocem as reduced of a series which is more advanced pnylo* 
geaericftBy than tne jtiodaoem. As rotfanls their relations to the 
Gramlnctp^ he concludes that the affinUy is not so direct that the 
oAe family could be derived from the other.—On the flower and 
iafJbzeiScenCeortheCentrolepidacese, iwProf. Dr. G. Hieronymus, 
-^Comribntipns to the flora of the Oimeroons, by A, Engler. 
A list of oMfected by Dr. Buchholz in the CaMeroons 
in l3y4,> uh det^ptionsof the new speciesv—On th^ origin 
of the on imime hmd and waste places in Germanyi part x, 
Imposrtant papers. >r , 

Pifii0ii«lth.pwt » oC the aboy© paper by Dr^ Mettwlg* j 

the geoeria 



iSflj, 00 dlassificataTV botany, &c. This, together with tho 
frequent analvs^ of the more important of those papers which 
are publUheu in languages not usually familiar to ordinary 
readers, greatly enhances the value of Dr. Engleris excellent 
serifd. 

aigr die Thliiif^eii tUr ih)ta>nischtn Sectim det SckUit- 
iVArtf Gt$elhchafU 1S85, oompiled by Prof, Dr. F. Cohn.— 
The Botanical Section of the Society held nine meetings during 
the year 1885, at which the following orif^inal papers were 
read:—Dr. Kngler, on the vegetation of the German possessions 
in South Afrka.’—Dr. Pax, on the genus Acer,—Heir Limp- 
richt, on the formation of pores in the cortex of the Sphagna.— 
Dr. Kidam, on an Entomophihoraccous fungus found on frogs'^ 
dung.—Dr. Schrdter', on the mycological results of a journey to 
Norway,—Dr. Pax, on the morphology and classification of the 
Cyperaceae.—Dr. ^gler, on the family of the Typhace®.—The 
report closes with a statement of the results of the investigation 
of the Phanerogamic flora of the district in 1885, arranged by 
B. von Uechiritz. 

Beiird^ zur BwhgU der PJlanxen^ von Dr. F. Cohn, Vierlcr 
Band, Zweites Heft.—Investigation'; on the tendrils of the 
CucuHiitafeiT^ by Dn Gtto Muller, of Breslau (3 plates). The 
author concludes, chiefly on anatomical grounds, that the irritable 
part of the tendril of the Cucurbilaccic U of foliar nature.— 
Investigations of the flagdlatfr^ by Dr. Arthur Scligo (i plate). 

'— Biisikifyholus^ a new genus of the Entomophth{im€ii<s^ by 
Dr. Kd. Kidam (4 plates). 1 'he author regards the resting 
spores of this genus os true zygospores, though the gametes are 
oT unequal ,'ize, and expresses the o])inion that the EfUomo-- 
phthorea find their natural place in the Zy^omyictrs^ as directly 
related to the Macorini^ 


SOCIE TIES A ND A CA DEM IBS 

Sydney 

Royal Society of New South Wales, August 4.—Cb, 
Rolleston, Pre^ident, in the chair.—The Society’s Medal and 
Prize of 25/. was presented to Mr. .S. Herbert Cox, F.C.S., 
F.G.S., for his prize essay on ** The Tin Deposits of New South 
Wales.” The principal deposits occur in New England as im¬ 
pregnations, segregation veins, «and lodes in granite, also as gash 
veins in Silurian slates, and as a network of veins or stockwork 
in hapJite. The granitic eriuHion occurred not later than- 
Carboniferous limes, and no scfiimentary strata appear to have 
been deposited until the Tertiary pernd, when the leads of 
alluvial tin were formed, together with their associated gravels. 
Denudation on an enormous scale has gone on, and the Silurian 
slates which rest on the granites have only been preserved as 
outlying patches included in folds in the g anile. Dykes of 
feldspar and quartz porphyry traverse both the granite and ^ilatesr 
but the date of this eruption is probably 7 'erliary, although 
evidence appears to point out that this acidic only preceded 
the ensuing basaltic eruption by a short time. The more fluid 
basalt flowed for considefaiilo distances, frequently burying the 
gravels of the river-beds with the tin they contained, and prc' 
serving these ‘*deep leads ” from subsenueni denudation. True 
lodes appear to be rare, but some remarkable impregnated areas 
exist in greisen j ' * segregation ” veins of small size are found 
in the granite, and in the slate ‘^gash ” veins up lo 4 inches in 
width occur, but these arc certainly not true lodes. Fortunately, 
wolfram occurs in separate veins from the tin ; copper and iron 
pyrites, fluor-spar, tourmaline, white mica, and topaz are com¬ 
mon ; beryl forms a rock with q^rtz, through which tinstone is 
Impregnated. In the alluvial deposits, tinstone is found asso¬ 
ciated with diamonds, s^phires, zircons, &c. The greater 
quantity of the tinstone hitherto raised has been from the alhv 
via], and the ** di^ leads ” which arc still being worked, and 
will probably be greatly developed in the future, closely ooriC' 
spond in thUir Course with the shallow ones. They are worked 
pf r40 to and are frequently found below 

solid floeis of b^U. VerV good crushing ©nd smelting plants 
baye ^en Ohd although the conditions pf the district 

Va^ in my be taken as certain that a 

yield or d ^ epM; ttn ii kdee* jmd to r cwt. cubic 

' dm depoaita, pay* for extraetioa. The total 


vTfui mdi on the tthodgiiml natM df 
Ylvtfva in Atitttnlia philologiedly examined. 


Academy of Scienofta^ October 27.—^M. Jurlen de la 
Gravi^i; President# in the chair.-^On Dr. Spoerer’a views re¬ 
garding the solar spots and protuberances, by M. Faye. In a 
pap<^ recently jpontributed to the Pro'tedingn of the German 
Astronotnical SocictXj M. Spoerer adopts the view that the 
facutse and spots are due to the currents of hydrogen which 
forms the solar chromospbere. But to the ascending currents, 
thq cause of which is unexplained, is actribtited a descending 
current which, by penetrating amid the facnlae to the body of 
the sun, gives rise to a spot. 'Fhc hydrogen thus drawn in 
reascends round about the funnel of the spot, and, by mingling 
with the ascending currents, eifects a complete circulation. 
The author points out that these ideas are completely analogous 
to his own, and would be Identical, had M. Sparer studied the 
mechanical cause of this remarkable circulation, which i'S here 
attributed to the irregular velocities of the horir.ontal currents 
pi-oducing on the solar surface gyratory movements with a ver¬ 
tical descending axis like those of the terrestrial streams and 
atmosphere.—A comparative study of the actions of walking 
and running, together with the mechanism of the transition 
between these two movements, by MM. Marey and Detneny. 
In this paper, which complements the author’s previous com¬ 
munications on animal kinematics, numerous didercnces are shown 
to exist between slow and rapid pace, the latter being character¬ 
ised by moments of complete detachment from the ground and by ] 
other ec[ually important features scarcely visible to the naked eye, I 
but which are now clearly revealed by the chronophotographlc | 
and dynamographic processes. The paper is furnished with six 
diagrams illustrating the contrasts between both motions and the | 
transitions from one to the other,—Considerations on the 
nervous system of the {gastropods, by M. H. de Lacaze-Puthiers. 
In supplement to previous papers on several aberrant types of 
gasteropods, the author here continues his analysis of the facts 
connected with the central nervous system of these organisms. 
Special care is taken to distinguish between the groups of ganglia 
of primary importance from others which, notwithstanding their 
size and numbers, really play only a secondary part in the 
nervous system of the gasteropods.—Wheat culture at Ward- 
recques, Pas«de-Calais, and at Blasinghem, Department du 
Nord, in 1886, by MM. Porion and Deherain. In continuation 
of previous reports of the results of experiments carried on for 
many years in the north-west of France, the authors here 
announced that the most profitable varieties of wheat arc those 
which, besides yielding the laigest returns, are best able to sup¬ 
port strong manures without lodging. Preference above all is 
given to the square-eared variety {bU d dpi carri\ which they 
hope may be brought into general use in order to meet the 
Rowing competition of foreign growers.—Observations of Fin¬ 
lay’s comet made at the Lyons Observatory (Brunner equatorial 
0'l6ai,), by M. Gonnessiat.—Observations of the same comet 
made at the Observatory of Nice (Gautier equatorial), by M. 
Perrotin.—-Note on the errors of division in Gambey’s tnural 
circle, by M. Pdrfeud. These errors being once clearly 
determine, the author considers that the Gam bey circle with 
the new mercury bath allowing a continuous observation 
of the Nadir, may he advantageously used in astronomic re¬ 
searches where great precision is required.—On a question con¬ 
cerning the single points of plane algebraic curves, by M. K. B. 
Gtlccia. •—Oft the glycerinate of soda, by M. de Forcrand. In 
this paper the author completes the study of the glycerinate of 
soda, begun by E. Letts in 1873, and subsequently prosecuted 
by M. Krthelot.—On the preparation of the sulphur of calcium 
with violet phosphorescences, by M. A. Verncuil. By the 
application of the principles laid down by M. E. Becqucrel in 
hla researches on phc^pfaorescence, the author has succeeded in 
ufl^£iiU[ the synthesis of this suUtanoe, which has been long 
known In commerce, but the preparation oi which had Mtl^rto 
remained a secret,--On the comparative volatility of the methylic 
compounds in the various families of the negative elements, by 
M. i.<Kiis Henry. In this paper the author restricts his in¬ 
quiries to the monocarboaic derivatives, and more esMda)Jy to 
the methylic derivatives. He hnds that, at equal atomic ym^tt 
the diminution of vedatilhy demrrninedin mmhane by the su^ 
itUution of a neg^ive element for hydvqgebj is all the 
greater the more this ele^t is ramored 
Law dttermining the position o( the embryo in 


Fani mUi^ ttm bis 

otWrVW the StUtbOT 
cable to iimeoUwad probaWy alsotot?^ 
formuJates j^THe emk ovwm Js dliptM dlsSea^ 

as the maternal otganism, with a and a 


K. Ktehler. During his researches on 

the Zoological Laboraloiy at Cette, the author,has f<Wd «tmo 

animals both male and female of the curldui paiaifh^. 

](!», already studied by Giarcl and JuUm-^On the ea W a thw 
of carbonic acid in infectious diseases determined by aerw apd 
non-aerial microbes, by M* S. Arloing-—'Geologiicial q^ritntioil 
of the district of Croix-Roosse (Lyons), by M« Fontaimes. 
The tunnel 3400 metres long now in pro^ss under the tertw 
between the Rhone and the Saone at Lyons has anor<W an 
opportunity of studying the g^logical features of the dtstrwt, 
which api)ears to consist mainly of Pliocene sauds overiylog 

f neiss witn remains of Matsicdofi ari fn^ift above which follw 
liocene alluvia with Bltphns Quaternary alluvia, 

and Glacial deposits (moraines, loam, dtc.). 
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OUR GUNS 

l^HENEVER attempttt are made to manage scientific 
matters by means of committees failure is sure to 
result Some of our Continental friends, the French 
especially, are fond of working in pairs, and excellent 
results have been arrived at by such means, but the 
method does not appear suitable to the English intellect^ 
hence all our great achievements in science have been 
attained by single individuals. As soon as a committee 
gets to work, darkness seems to fall over the intellect s of 
its members, and not only are the most absurd blunders 
perpetrated, and errors of judgment committed, but they 
are persevered in long after outsiders have detected and 
exposed them. We need only mention the Longridge 
wire-gun and the Moncreiff carriage as instances of the 
defective judgment which kept back the introduction of 
these useful and original inventions for some thirty years. 
But the blindness of the Ordnance Committee, or of the 
Unknown Being who is responsible for our guns, is still 
more curious and distressing with reference to the strains 
which guns must be constructed to withstand. We look 
in vain for any information on this head from the recent 
reports of committees or from the lectures of their inspired 
representatives, while such information as we have reveals 
the fact that, at the time when our new breech-loaders 
were designed, the knowledge of pressures which the 
Unknown Designers had was absolutely erroneous, and 
that the errors were of so elementary a character that it 
requires no special knowledge of the subject to detect 
them. If the indicator-diagrams of a steam-engine, and 
a statement of the work performed by it, were laid before, 
at any rate, the two civil members of the Ordnance Com¬ 
mittee, with a request that the pressures in the cylinder 
should be investigated with a view to ascertaining whether 
they were correct, these gentlemen would, at once, com¬ 
pare the indicated power with the work done, and if 
the former were less than the latter they would, without 
hesitation, declare that the pressures said to have pre¬ 
vailed in the cylinder were too low. Now, attached to the 
ofllcial drawing of the first lo-inch breech-loading gun was 
a pressure-curve purporting to represent one-fourth the 
bursting pressure when firing a projectile of 500 lbs. 
weight, arid imparting to it a muzzle velocity of 2100 feet 
per second. The mean pressure, measured from this curve, 
is 8*8 torts per square inch, the travel of the shot in the 
bore is 22 feet, hence the work done by the powder would 
be 15,205 foot-tons. The muzzle energy of the shot is a 
little more, namely, 15*384 foot-tons. But besides the 
energy communicated to the shot, the 300 Iba weight of 
powder gases have to be set in motion, the friction of the 
gas has to be overcome, rotation has to be im¬ 
parted to the shot, the atmosphere has to be displaced^ 
and the aggregate of this work can be shown to amount 
to 9 k least of that required to drive out the shot, 

Uf l^ct yi^htch the pressures recorded in the experiments 
iif^e wlthi the thu$^tmr gun cleatty proved* Colonel 
llahJandrio his le^ on our now at tho United 
Sendee Institution in June that 

VoL* IWi 


the area bounded by the pressure-curve represented the 
work done in the bore; how is it, then, that it never 
occurred to any one on the Ordnance Committee to com¬ 
pare the work done with the effect produced ? Such a 
comparison would have shown 30400 foot-tons of work 
done by an i ndicator-diagram measuring only 15,205 foot- 
tons ! The check pointed out should have been applied 
as a matter of common prudence, because it is notorious 
that then, as now, our direct knowledge of the pressure of 
powder gases in the bores of guns was very limited. 

We are aware that it has been explained that the 
pressure-curve we have been discussing does not repre¬ 
sent powder-pressures, but pressures one-fourth of those 
which would burst the gun; but such an explanation does 
not mend matters, for it reduces the factor of safety of 
the gun—already assumed at the dangerously low limit of 
four—to th ree, which no one, surely, would contend to be 
sufficient I 

We are obliged to revert to the question, Why has 
not an actual pressure-curve been made public, and why 
did not the Coilinjiwood Committee commence their 
report by showing that the 12-inch 43-ton gun was de¬ 
signed of sufficient strength ? The answer, we are afraid, 
is that our gun-builders do not know what pressures they 
have to contend against, that our guns are being made 
by rule of thumb ; in fact, their proportions are slowly 
arrived at by the costly method of trial and error. 

Again, Colonel Maitland, in his lecture, gives a diagram 
showing, graphically, the pressure resulting from firing 
quick-burning, medium, and slow-burning powders. We 
must assume, the curves being given for the purpose of 
comparison, that they represent the effects of the same 
weights of powder burned under exactly similar condi¬ 
tions ; therefore the areas of the figures bounded by the 
curves, as Colonel Maitland tells us, represent the work 
done in the gun, and measuring the areas of each curve 
up to only 14 calibres^ length of bore we find that the 
slow-burning p owder does more than twice the work of 
the medium-burning, and two and a half times that of the 
quick-burning powder 1 Surely Colonel Maitland would 
not wish us to draw such conclusions ; and yet they are 
necessarily deduced from a diagram which must have 
represented the views of the Ordnance Committee only 
two years ago, and after Capt. Noble had shown, in his 
admirable lecture on “ The Heat-Action of Explosives,” 
delivered at the Institution of Civil Engineers, that the 
potential energy of all powders was very nearly the same ; 
a view recently indorsed by Sir W. Armstrong, who 
stated that rather more of the slowest-burning powder was 
r^uired to produce a given ballistic effect. We venture 
to say that, had the questions in review been under the 
control of a single, competent, fully-responsible man* 
the anomalies which we have pointed out could never 
have arisen, the aid of practical mathematicians would 
have been invoked, and the warnings of Sir W. Arm¬ 
strong and others would not have been disregarded. 

The public, no doubt, is weary of the constant dis¬ 
cussion of past blunders, and the repeated allusions to 
them would be unjustifiable were it not for the vital 
bearing which these have on the future, and a most valu¬ 
able result will be obtained if our efforts, and those of 
other i^hers, thodd he the means of destroying our 
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absurd system of administration a1togefther» or at any 
rats of dispelting the fatal complacency in which the 
Ordnance department wraps itself, and which found a 
Voice when Colonel Maitland declared two years ago that 
our ballistic knowledge has long been fuller and more 
complete than that of any of the Continental authorities "1 

but it is proverbially easy to find favdt, especially with 
Government departments, though by no means so easy 
to propose practical remedies For defects of administra¬ 
tion Which force themselves so irresistibly upon the 
nation as do the shortcomings of our naval and military 
management. F*ortunately, however, no great originality 
is required on the part of the would-be reformer. He has 
only to observe how great private firms manage their 
business, and carry on operations quite as extensive and 
complicated as any of the branches of Her Majesty's 
service. What private firm could exist, secure the con¬ 
fidence of its customers, or the soundness of its work, if 
its head were appointed for five years, and selected, not 
because he had received special training in the business 
which he is about to manage, but had done good service 
in some other situation for which he had been trained; or, 
worse still, if the selection were made because the man 
selected was a good fellow and on the best of terms with 
all the members of the firm ! Has any great firm ever 
started as a company ? Has not every one of them owed 
its origin to the personal qualities of some one man, and 
those that have survived the death of their founder, have 
been carried on by men of distinguished ability selected 
usually by him. We do not speak of enterprises requiring 
so little originality as railway, gas, or water companies, 
but even in them the chairman rises by a species of 
natural selection to a position of prominence, the natural 
homage due to a master mind. Would any sane man 
propose, for a moment, that the chairmen of such com¬ 
panies should be changed every five years, and farther, 
that in order that they might suffer no loss they should 
Exchange offices, that is, the railway chairman, at the 
expiration of his term, should become chairman of the 
gas Or water company, and so on ? 

Yet this is precisely the way in which our dockyards 
and arsenals are managed. Officers, most of them most 
estimable and excellent gentlemen, who happen to l>e in 
favour with the superior powers, receive these desirable 
appoiiltmertts, and often travel from one to another till 
they are obliged to retire from the service altogether. 
They would be more than human if they refused the 
offers made to them, and it is unreasonable for the public 
to cover them with abuse on account of shortcomings 
which are due to the system, and not to the individuals. 
We cannot, for a moment, admit that any of the com¬ 
mittees are corrupt in the slightest degree, directly or 
indirectly, or that they have not done their best to carry 
out the work intrusted to them; neither are we disap¬ 
pointed with the results of our absurd organisation, any 
more than we should be with the misfits which would 
result if we insisted on our tailor becoming our boot¬ 
maker also. 

Take the case of the Ordnance Committee. It is com¬ 
posed of officers who, including the President, are beihg 
coMinoally changed, ahd it also numbers two apparently 
permanent civil members. Not one of these gentlemen 


has beeHv brought up to the busmess; oF Of 

gun manufacture, not one of them' has made himself a 
name in the branch of manufacture and metadlurgy which 
the Committee directs, not one of them would be com¬ 
petent to go abroad and start a steel-works and gun 
factory unaided by the contractors and subordlnam 
experts about them—how can they be competent to deal 
either with the complicated theories or the practical 
details of gun manufacture? and when failure occurs, who 
is to blame ? 

Judging by Colonel Maitland's lecture and Sir F. Bram* 
well's expositions, the Committee, as a body, and aa 
individuals, are not only satisfied but even complacent^ 
for they find that other nations arc in almost as had a 
muddle as wc are ourselves. It is perfectly obvious that 
there must be individual responsibility. The head of each 
department must be a permanent officer directly respons¬ 
ible for the design and execution of such things as the 
military or naval forces require, and these heads should 
be selected from the most able men to be found within or 
outside the services, men who have already achieved a 
I reputation in the special departments for which they are 
required. 

And there are precedents for this. The Post foffice 
can anything exceed the admirable manner in which that 
branch of administration works, and keeps in the fore¬ 
front of progress ? It is needless to say that it is not 
worked by shifting committees. Or, take the steam 
department of the Admiralty. We never hear of 
serious complaints of the main engines or the countless 
subordinate machines of our war-ships ; our Navy is 
ahead of all others in respect of adapting every useful 
invention, every scientific appliance ; but then Mr. Wright 
is a permanent chief, and he is not hampered by a com¬ 
mittee CO nposed, shall we say, of carpenters appointed 
I for short terms of office. And yet the changes wrought 
in Mr. Wright's department during his long term of Office 
arc more extensive in kind and much more varied in 
detail than anything the Ordnance Department have had 
to contend with. The steam-engine has been completely 
altered, surface condensation has been introduced, the 
steam-pressure has been increased eight-fold, compound 
and triple expansion has been introduced, the whole 
system of torpedo warfare has come into being with ill its 
complicated appliances, the electric light has been 
adopted, and in addition the design and supervision of the 
DcKkyard machinery has fallen to his share. The public 
never hears of Mr. Wright: had we not tnentioned his 
name, most of our readers would have been ignorant as 
to who was the meritorious officer to whom we were 
referring; his very virtues have been the cause of his 
obscurity; his is not an heroic part, and he has never 
drawn public attention to himself by making a meSS Of 
anything. 

And next, let us look abroad. We have no hesitation in 
stating that the most successful gun factory in the wortd 
are the Abouchoff Works near St, Petersburg. That 
establishment, since 1866, has been under the dltiect pfSt- 
sohal control of Admiral Kbbkolxoff^ and during that 
period the guns turned out have not varied ekhet'in 
designor material; they have been increased Ih fen^ 
and Constructed to produce liighcr | 
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ti66 can be liired from the gua 9 to^Xi jfind vm 
tw »4 None of the Abouchoif gone have ever burst or 
ii^re 4 a «lugle man \ The Committee on the Colling- 
lewoi/ Occident ascribe the dtsaiter in part to the unequal 
ootnpoaition of the material Admital IColokolzoff pro* 
videfi against the possibility of this by using nothing but 
crucible steel. His casUng*house contains about aooo 
crucibles $ each holds a.small charge of steely the composi¬ 
tion of which is determined with the utmost care and 
exacttieea The consequence is that his material is abso¬ 
lutely uniform, and, in additimi, he is the only man that 
has adopted Whitworth^s method of iluid compression. 
He does not use crucible steel because he lias no other 
means of casting; lie has Bessemer converters and 
Siemens-Martin furnaces ; but for tlie highest-class 
work he prefers the crucible metal, because of its 
necessary uniformity when prepared with proper care. 
Had we had a man of the Admirars capacity per¬ 
manently at the head of our Gun Factory, had we sub¬ 
sidised any important steel-works as liberally as the 
Elswick firm has been assisted, we could also, twenty 
years ago, have had ingots of 40 tons weight of crucible 
steel of any quality desired. The Abouchoff works began 
to nudee 12-inch guns about the same time as wc did, but 
their gun of the same proportions as those of the Col ling- 
wood weighs 50^ tons against the 43 tons of our dis¬ 
credited weapon. Our amended guns will weigh the 
same as the Russian. How is this to be accounted for, 
if we be, as Colonel Maitland asserts, far ahead of our 
neighbours in the science of gunnery ? 

Let us now contrast the Russian record with the history 
of our own guns. Sir William Armstrong introduced 
what he, in his address to his shareholders, calls, with 
some pride, his own gun—our first breech-loader. It was 
a built-up gun, upon the principles advocated by Mr. 
Mallet in his work on artillery in 1856, and the breech 
mechanism was a close imitation of that of the guns on 
board the Chinese junk which was moored off Essex 
Street during the Exhibition of 1851. At that time the 
Broadwell ring, or, rather, gas-check, such as we know it 
applied to muzzle-loaders, had been used at Woolwich, 
but had probably been forgotten ; at least it was not 
applied to the Armstrong breech mechanism, which 
failed from its avowed danger when applied to the 
larger calibres of guns. Wc then gave up breech¬ 
loading and Inverted to muzzle-loading, and finally 
we have come back to breech-loading, and adopted 
steel some twenty-five years after the Russians had 
completely solved whatever difficulties there may have 
been in the process of using it. In muzzle-loaders we 
revert to the gas check, and so we have at least three 
classes of projectiles in use instead of one only. How is 
it that we have got into all this confusion? The only 
possible answer is that it is caused by our absurd system 
having no permanent responsible scientifically educated 
of^cer at the head of each department of the Arsenal. 
The newly, appointed chief knows nothing of what his 
predecessor di|4 or what hie ti^periences^ had been, for 
i^xpeifi^ce cannot be readily communicate'^ feom man 
te another f he is, in not a chief) bnt> ter more 
thnn half hfe time, the slaye of hie peimtetem eub- 
mrdinatea 


HAINAN AND ITS PEOPLE 
Ung-Nam^ or Interior Views 0/ Southern Ckina^ in¬ 
cluding Explorations in the hitherto un traversed Island 
of Hainan. By B, C. Henry, A.M. (London ; S. W, 
Partridge and Co., 1886.) 

noRTIONS of this book have already appeared from 
^ time to time in the two magazines in the Ea^Ush 
language published in Chins, the China Peidew and the 
Chinese Recorder^ but they well deserved the more per¬ 
manent book form, for the author, like many other mis¬ 
sionaries, has travelled widely In parts of China which 
are rarely visited by Europeans. Mr. Henry, too, writes 
from a full mind ; he has made the most of his great 
opportunities, and accordingly he has contributed here a 
very real and solid addition to our knowledge of the 
Middle Kingdom. In reading it we are constantly re¬ 
minded of a work written a good many years ago by 
another missionary, which has now almost attained the 
dignity of a classic, viz. Dr. Williamson*s “journeys in 
North China” ; both are of the same useful, substantial 
kind, and for a long time to come both will have to be 
referred to for information in regard to the respective 
districts with which they deal. Mr. Henry refers solely 
to Southern China, as the name Ung-Nam (“ South of 
the Ridge ”) implies, and to the Kwangtung or Canton 
province. He describes various journeys through the 
central and northern parts of this large and populous 
province, along the principal sti*eams. As we read o 
town after town with populations of 100,000 and over, wc 
begin to understand how populous China is. But then, 
with the exception of the valley of the Yangtsze, the two 
great southern provinces of Kwangtung and Kwangsi arc 
the most thickly peopled of the whole empire. Even 
those who have travelled in parts of the Canton province 
will be surprised to learn from Mr. Henry of the mag¬ 
nificent scenery of the north and north-west. The idea 
of the passing traveller in and around Canton and 
the neighbouring cities is that the whole province is 
a vast plain in a high state of cultivation; but in 
the upper courses of the tributaries of the West River 
Mr. Henry found scenes worthy of the wildest moun¬ 
tain regions. Here also, on the borders of Hunan, 
he came in contact with one of Uiose tribes which 
are foimd like scattered fragments over the whole of 
China south of the Yangtsze—amongst, but not of, the 
Chinese, with their own communities living generally in 
fastnesses amongst the mountains, preserving in a great 
measure their ancient habits, and but slightly contam¬ 
inated by the proximity of their Chinese conquerors. 
Their name is legion, and they are sure to furnish 
abundance of work for ethnologists in the future. In the 
present instance the people are called the lu, and are 
described by Mr. Henry as lower in stature than the 
Chinese, with a similar complexion, although some are 
almost copper-coloured. They do not shave the head, 
but wear the hair coiled up behind, men and women 
having long hair. They wear immense silver earrings 
and necklets, while the hair is decorated with ornaments 
made of the pith of the wood-oil tree and cocks' feathers, 
’thejr tenrltory is forbiddea ground to the European, the 
Chiiiete. restriction is rigorously 

enforced. The meagre Chinese accounu of this people 
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add little to out knowledge of them ; but it ^i|>peaTa that 
they have no wri^tn language, although a few utiderstatld 
Chinese. Their knguage is distinct from any Chinese 
dialect. Beyond these few details nothing is known of 
the lu, and they and their country appear destined to 
renuun a mystery for some yeari to come. 

But beyond question the most interesting and valuable 
chapters in the book are those dealing with the island of 
Hainan. This ^as been hitherto in great measure a 
ieira incognita. The late Mr, Swinhoe succeeded in 
going a few days’ journey from the coast, and vessels 
occasionally touched at one of the ports. But it was not 
until a few years ago that its position was properly 
settled ; before that time it was twelve miles out on all the 
charts. Mr. Henry, with a Danish gentleman who had 
already made a circuit of Hainan on foot, travelled into 
the heart of the island, and making a long detour returned 
to the port of Hoihow on the north. He thus travelled 
through a considerable part of the mountainous region in 
the centre, which is the abode of the Lis, or aboriginal 
population, and had ample opportunity for studying their 
habits. The information given in this book about the 
island and its people is, as far as we know, the first 
detailed and definite account published in any European 
language. The whole northern half of the island he 
describes as a plain, level to a great extent, but mostly 
undulating, and broken in a few places by isolated hills 
and low ridges. The central and southern portions are 
mountainous, the highest elevation being reached in ranges 
called the Five-Finger and Li-Mother ranges, from which 
all the larger streams take their rise. The flora of the island, 
though but slightly investigated, is known to be of great 
variety and interest. Mr. Henry noticed about loo 
species of plants which he recognised as well known, while 
he brought back 200 species which are now in pnjcess of 
determination. From what is now known, the flora seems 
more nearly allied to that of the islands of the south than 
to that of the adjacent mainland. The number and variety 
of Hainan birds is suprUing. Mr. Swinhoe noted 172 spe¬ 
cies, 19 of which proved new to science, and were first 
described by him; but as his journey was only of a few 
weeks’ duration, and chiefly along the coast, it is probable 
that many new discoveries in ornithology will be made 
when the interior is better known. Of the mammals even 
less is known, and the variety of flsK around the coast is 
endless. The meteorology, too, is noteworthy. Hainan is 
the home of the typhoon, and earthquakes are of frequent 
occurrence. In the latter case the axis of disturbance runs 
directly across the island from one side to the other. Of 
the people Mr. Henry is able to give us much more in¬ 
formation. The Chinese immigrants have peopled the 
coast opposite the mainland, and all the low-lying lands 
up to the base of the hills, which latter are inhabited by the 
Lis. But between the two is a people speaking a Loi dialect, 
the origin of which is unknown. They are like the Chinese 
in many respects; they wear the same dress, live in the 
same kind of houses, eat the same food, and intermarry 
freely with them, but they hold to their peculiar dialect 
with remarkable persistence. There is a theory that 
these people are descendants of Miao-tsze, brought ages 
ago from the highlands of Southern China to act as 
mediators between the Chinese and the aborigines of 
Hainan. How far they resemble any tribe on tla^ main- 


Umd remaina to be deiiemiinedt but a» whoHy 
tlnct in physique, language, and custom^ any of ^ 

Li tribes. The ubiquitous Hakkas from Canton J^ave 
also established themselves in Hainan, imrsuing agrlenif 
turn under die most forbidding circumstances, and canvOrth 
ing the jungle into cultivated fields with iheir usual tetiad^ 
and success. But the main interest of the Hainan pordoii 
of the book centres around the Lis, Here, as everywhere 
else that they have come into contact with aborigines, the 
Chinese have adopted the simple classification of ** tame’^ 
and “ wild,*' “ ripe” or green,** to distinguish those who have 
succumbed to Chinese influence and those who have not 
They wear the hair twisted into a knot on the top of their 
heads. The women are all tattooed with blue lines over 
the face. The process of tattooing is very simple. An 
incision is made with a sharp knife to the shape 
of the pattern given; and, while fresh, ordinary 
Chinese ink is introduced, which gives a blue tinge, and 
in a few days the wound begins to heal. The Chinese 
say that the same pattern is preserved for generations in 
the same family, not the slightest variation being allowed, 
lest the husband's ancestors should not recognise the 
wife after death. In a Chinese account of the Lis, trans¬ 
lated by Mr. Henry, it is said that their custom is not to 
cry when their parents die, but to swallow quantities of 
raw meat, which is their mode of expressing great grief,— 
a curious circumstance, which possibly may be accounted 
for by the statement made in the same account, that the 
Lis originally belonged to a race of birds and beasts, and 
that being derived from an egg they remained im¬ 
pervious to Chinese civilisation. However this may be, 
Mr. Henry found them a simple, kindly, liospitable 
people, who appeared to think nothing too much trouble 
when assisting the stranger. No idols, or other religious 
symbols, or indeed trace of a religion at all, was found 
amongst them, although the traveller looked carefully for 
them. A curious custom among them is for the young 
people to have authority in the house, and every question 
of food, lodging, or purchase of articles is referred to 
them. The father and mother appear to efface themaelve* 
inside the house. At meals the whole family is united. 
They greet a guest by extending the arms, placii^ the 
open hands with the finger-tips touching, or nearly so^ 
and draw them inwards with an inviting motion. They 
bid farewell in a similarly gracd^ttl fashion, extending the 
open hands with the palms upwards, and slightly inclined 
outwards, in a movement as if banding one on his way. 
Their features are rather square, the nose not being »o 
flat as that of the Chinese, and the eyes of a different 
type. No sign of graves was seen anywhere, and 
all inquiries failed to elicit any intelligible account 
of what they do with their dead. The substance 
of all that the travellers could learn was that they place 
the body without a coffin in any secluded spot, taking 
care to replace the earth, and cover it over so that it may 
not be recognised. They are free from many of the 
superstitious and idolatrous practices of tl^ Ctdneie; 
they have no ancestral worship, and no knowledge of 
geomancy. They seem to be divided into fifteen or;«k-: 
teen tribes, which are known under difierent names, end 
diSer more or less in dtess, language, and custom^ 
all evidently b^ngiag to ofie homogeneous 
together by common des,aad as a rule living cm , 
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vHth other. Mr* H^ttry thinks they are 
pirhhhbly of Malay origin, but his ^utnent, based on the 
names by which ihty csdl themselves, appears somewhat 
areak. it is more ptobable that we shall know nothing of 
(he ethnology of the Lis until that of the Lolos, the Miaousi 
lus^ and many other tribes of Southern and South- 
Western Cihina and Tonquin, has been studied. Whether 
the Lis have a common origin with one or all of these, or 
n^ith the aborigines of Formosa, must for the present 
remain in the region of conjecture. But there can be 
no manner of doubt that, in the words of Mr. Henry, 
Hainan promises much of interest to the traveller and 
scientific investigator, in its striking natural features, in 
its imperfectly known flora and fauna, and in the ques* 
tions that arise as to the race, religion, and probable 
destiny of its aboriginal people. 


GIGUOLPS « A VIFA UNA ITALIC A ” j 

Avifauna liaiica, Elenco delle specie di uccelli sta- I 
tionarie o di passaggio in Italia, coUa loro sinonimia 
vulgare, e con notizie piu specialmente intomo alle 
migrazioni ed alia nidificazione. Compilato dal Dottore 
Enrico Hillyer Giglioli, &c. 8vo, pp. 626. (Firenze, 
1886.) 

SHORT time ago (Nature, June 24, p. 168) we 
noticed the new “ Check-List ” of North American 
birds issued by the American Ornithologists’ Union, and 
took occasion to refer to the corresponding “ List of British 
Birds *' compiled by a Committee of the British Ornitho¬ 
logists’ Union, and published by that Association in 1883. 
We have now before us a copy of a similar publication 
upon the birds of Italy, prepared, however, under some¬ 
what different circumstances. 

At the International Ornithological Congress held at 
Vienna in 1884, which was attended by delegates from 
nearly all the civilised nations of the world (with the 
strange exception of Great Britain I), Italy was worthily 
represented by Prof. E. H. Giglioli, of Florence, well 
known as one of the most learned and enterprising zoo¬ 
logists of that country, and for the excellent series of 
Italian vertebrates which he has collected together in the 
museum under bis charge. In consequence of the re¬ 
commendations contained in the report presented to the 
Italian Government on the results arrived at by the Con¬ 
gress, it was determined to constitute an “ Ornithological 
Office'* in Italy under the Ministry of Agriculture, and 
Prof. Giglioli was made Director of the new Department. 
In compliance with the resolution passed at the Interna¬ 
tional Ornithological Congress, one of the new Director’s 
first tasks was the compilation of a standard list of 
Italian birds, or Avifauna luUca,” as it is here shortly 
termed. 

la preparing their various lists of native birds, the 
delates at the Congress were invited to follow as a 
model the catalogue of Austro-Hungarian birds, lately 
fSBued by Messrs, v. Tchusi zu Schmjdhafler and v. 
Hbmeyer. But Prof. Giglioli could not altc^ther 
acquiesce in this cec<>n]Uheadation, and, perhaps wisely, 
jpmfhrred to adopt the systematic classification already 
eniffloyed for his series of birds ip. the ctdiettlhn of 
Italian vertebrates at already 

is in foct by for tlm most 


the kind existing in tbe Italian kingdom. Besides the 
correct scientific appellation of each bird, and what is 
considered as its standard Italian name, Prof. Giglioli 
has also taken great pains to give all the vernacular 
terms by which each species is known in the many and 
various Italian dialects. These are in some cases very 
numerous, as will be seen on reference to such species as 
Lanius extubitor and M^rops apiaster^ and, although of 
less interest to foreign naturalists, will make the list of 
greater value to the native student of Italian birds— 
whose assistance is specially required in ascertaining 
many yet unknown particulars concerning the range, 
times of migration, and mode of nesting of the various 
species. 

As regards the limits of the Italian avifauna, it would 
seem that Prof. Giglioli is an “ Irredentist ” of the most 
extreme type. Not only does he include Corsica and 
Malta within the Italian zoological region, for which, 
no doubt, he has every show of reason, but also the 
Trentino, I stria, and Dalmatia. It is difficult to under¬ 
stand why the line should be drawn at Dalmatia, or why 
it should not also just as well include Montenegro, 
Epirus, Greece, and even Macedonia! This so-called 
" Italian Region ” is divided by Prof. Giglioli into three 
provinces, namely, a Northern Continental, and a Southern 
Continental Province, separated from each other by the 
line of the Apennines, and an Insular Province, consist¬ 
ing of Sardinia, Sicily, and the Maltese Islands. 

Not only has our author been very liberal in the extent 
of country assigned to the Italian Ornis, but, in our 
opinion, he has also somewhat unduly increased the 
number of species included in the avifauna by the ad¬ 
mission of some of very doubtful authority. The occur¬ 
rence of Aquila nipalensis within Italian limits, for 
example, does not seem to be supported by any certain 
evidence. The same may be said of Caprimulgm asiati- 
cus, Chelidon cashmiriensis ( 1 ), CoHle obsoleia^ Dendro- 
cygna javanica^ and at least half a dozen other species 
in Dr. Giglioli’s list, It would seem, therefore, that the 
number of species (443) assigned to the ** Avifauna 
Italica” in the present work may have to be slightly 
diminished, although, on the other hand, future re¬ 
searches will doubtless result in the discovery of many 
additions to the series of occasional visitants. 

Strange to say, one of the most recent and noteworthy 
additions to the list of permanently resident Italian birds 
has been made by an English ornithologist. In 1883 
Mr. J, Whitehead discovered in the pine-forests of Central 
Corsica, a nuthatch perfectly distinct from every other 
known European species, and for the nearest ally of 
which we must go to Asia Minor. This nuthatch has 
been named after its discoverer, Sitta WhitekeadL It is 
quite possible, therefore, that not merely more stragglers 
from other parts of Europe, but even new endemic spe¬ 
cies, may still have to be added to the Italian List. 

After finishing his general catalogue, Prof. Giglioli goes 
into a general discussion of the Italian avifauna, and gives 
the number and names 6f the various categories into 
which the 443 apeciea assigned to it may be divided. 
The pcrouufottt residents are stated to be 207 in number, 
the sumtpitr visitants to be 69, and the winter visitants 36. 
Those of regular passage are only 9 in number; those of 
hrregiidar ph^sage, 8. Besides these, a8 arc set down as 
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of irregular appaaranct, 8a a» ttragglcrs, and 6 as doubt¬ 
ful Two ortuthological calendars ” one giving the times 
of migration ” and the other those of ** nidification,” 
add considerably to the value of this useful work, which 
must not only of necessity be in the hands of every Italian 
ornithologist, but which every student of the European 
Ornisy or of any cpnstituant parts^ should have for refer¬ 
ence, We trust that the goc^ example thus set by Eng- 
land« America^ and Italy will lead to the publication of 
other similar hand-books. 

OC//^ BOOK SHELF 

The Law of Storms^ considered practically. By W. H. 
Rosser. Second Edition. (London : Norie and Wilson, 
1886.) 

Wfi welcome with much plcasuie the second edition of 
this useful little work on storms practically considered. 
The first edition, briefly noticed by us at the time (vol. 
xiv. p^ 504) appeared ten years ago. Since then the 
researches of meteorologists have materially advanced 
the science, notably in establishing on a firmer basis the 
law of the in-moving spiral circulation of the wind in 
cyclones, and defining with some exactness the limits of 
variation of the angle of inclination of the winds as they 
blow inwards toward the centre of storms. In this view 
especially the last part of the work has been recast, 
recent investigations being summarised with no little 
ability, and the results thereafter applied to navigation. 
The book, which is professedly a practical one, is 
specially and admirably adapted to give seamen the best 
available information in handling their ships in storms. 

Clever Manatherlum Mhcidif eine SIrene ausdem Oligo- 
Chn Belgiens, Von Dr. Getnens Harllaub. d^ooL 
Jahrh.f vol i. (1886). 

I>R. Clkwens HaK-Tlaub’S excellent contributions to our 
ktiowledge of the recent birenians have lately been 
noticed in these columns (July 8, p. 214). Wc have now 
before us his essay on an extinct form of the same 
peculiar group of mammals. The luxuriance of fossil j 
forms of the uligocene of Belgium is well known to all 
zoologists. Upon materials gathered from the Superior I 
Rup( 5 mn beds of Hoboken, near Antwerp, which have 
already produced remains of Crassitkerium arnl I 

iherium, Dr. Hartlaub fmviuls a new genus of SiFenians^ 
nearly allied to the living Manatee, which he pro¬ 
poses to call Manatherlum, Us dentition, so far as it is 
at present known to us, does not materially differ from 
that of Mamtus^ of which, indeed, it may have been the 
immediate progenitor j and the necessity for its generic 
sepedration from its modern representative is perhaps not 
altogether evident The species is naD>ed Manatherium 
dtiheiiUx from M. E- Delheid, in whose cabinet of Belgian 
fossils the remains upon which it is based arc contained. 
Fossil species of vt\xt Manat us have been described by 
Leidy and other authors in America, and M. Filhol has 
assigned some Afirican remains to the same genus. But 
Mmaiherium delheidi iaat present the only European form 
described as belonging to this exact type of the Sirenians. 

LETTERS TO THE EDITOR 

[The Editor does not hotd himself responsihU for opinions esc- 
pressed fyhis correspondents. Neither enn he undertake to 
or §p correspond ^oith ike writers of r^ed mann- 
scripts. No mtiee is taken of attonymous comnmmutsiiene> 
[The Editor urgmdy requests correspondents to keep their letters 
as short as possible^ The pressure on his space is so great 
that it is impostikie otkermse to insure the oppeatanee eten 
tfcormnuitkediiomeomotning imerostind atw nopei ^efs,] 
The Tdhgeftt tktMU in i Calvetiotheter 
OfT account of the corrs^ttrftfnce which has tecenlly Wken 
place in this and Qtlmr journals regarding the use of the tangent 


scale in a galvanoateler«. when the plane the coil wakee vn 
angle with the direction of the ibree in the, ipagneMc Md* fhn! 
Mowing extract from Str WilUam Thbmson^s ^tent, Ifo, 481# 
of i8f3, and the aceompaiwdiig teniavks, may clear up di 
the poiata that have bean mmi 

In using this instrument I sometimes cawe the. s«m> to bp 
at one end of the scale, so that, when the potential U at the 
scribed definite amotmt, tlie pointer is at the centhe mark of the 
scale of tangents. The dedectiom arc thus more easily 
served, on account of the large siae of the divisions.” ^ 

This extract is quite explicit as to taking, the xerp at one end 
of the scale, and it Is abundantly evident, from the text of tlm 
patent and from the illustrative drawkigs, that the scede refhmid 
to is a tangent scnle. The essential feature in this Use of the 
tangent scale U that the strength of the current U propOrtioniU 
to the difference between the tangents of the angle correspond¬ 
ing to zero and that corresponding to the defection due to the 
cuireDt. 

The total length of the scale, os shown in the patent already 
referred U>, and used in this Laboratory for over two year*, m 
120“. Lately, however, the length of the scale has, with con¬ 
siderable advantage, been increased to 147° *8, thus giving twice 
the sensibility obtainable with the I20° scale. 

As regards Prof Carey Foster's letter to NATURE of October 
7 (p. S4^)> a tangent galvanometer arranged to use the tangent 
scale in this manner is essentially adapted to measure currents 
which flow through its own coil in oite direction only, but in 
these instrunicms, as designed by Sir William Thomson, the 
necessary accuracy is secured hf the following procedure. The 
index (which bus a range of about 95° on ea^ side the middle 
point of the tangent scale) is caused to point to a mark exactly 
90° from the middle point of the scale, and the relative positions 
of the coil and the scale are then adjusted, so that, when the 
index points to the yo** mark, the strongest current which can be 
safely sent through the ooil produces no sensible deflection. 

f. Rennie 

Physical Laboratory, the ITnivenrity, Gksgnw, October ifi 


On the Connection between Chemical Conetltuiioft Md 
Physiological Action 

In the address delivered by Dh Brunton on this subject before 
the Section of Thcrai>cutics and Pharmacology at the last 
meeting of the British Afedieal Aasoeiation, a copy of which 
was published in Nature, August ift p. 375, he observes, ifi 
alluding to the adoption of more scientific methods in phatma- 
cology :—“ This may be said to have begun about twenty years 
ago, when the reseanohea which my predecessor in this office, 
Ur. Fraser, made with Prof. Cram Brown upon the coitneeiioii 
between physiolo^cal action and ohettiical constitution inswgitr- 
ated a new' era m pharmacology, , . . Wo might first date the 
beginning of this age from Blake's attempts to show that a 
connection exists between the forms in which the various bodies 
crystallise, ami the mode in which they act on an animal body. , . » 
Nevertheless, I think we may fairly say that it was the aaped- 
menfS of Crum Brown and Fraser whidi fairly started phartna* 
cology in the new direction in which it has since been steadily 
advancing.” Now it can, 1 think, be shown that in thwae 
remarks Dr. Brunton has not only miMuderstood th^ soop« of 
rny experimentb, but that he has been led into error on account 
of his having no definite idea of the meaning of the term 
chemicsl constitutioa, which he has evidently oonfeunded With 
that of chemical compoeitioiu The same coitfeaioQ of thOM 
tei-ros is not only apparent all through the address, but W also 
found in the paper on the subjedt by him^df and Dr. Cash, 
published in the Transaetttms of Che Royal Society, 1884 

The term chemical composition Is well understood* W the 
meaning of the term chemical oonSthution U not so weR de¬ 
fined. Perhaps the difference between the two terms may be 
pointed out in the shortest space by an example, IT we take 
the salts of iron, for immmee, iee kfio# that the salts of life 
protoxide have a chOoiical conaliCttiiott analogous to the otifer 
members of the magnesian group with which they am 
morphouB, and that this r.sseinblance in consUluiion cctmohm 
Mt merely th 4 t they ciyutaffljfe in analogous form#, a* tw. 
Bwwon seems w imagine, but 1^ that they foffm 
gouB chemi^ eompounde whisk fesimWIc those of foe 
BmmbeFs of the some group mom otomly than the 

o^y ^ the, addition of 

not only is lU i^ndeat cbmpOfiltjon chJmftod 
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but At the saidq a basa U formed, the comimundA 
of wbidi are totaljy different ffrom thoae o/ the ferrous oxide, 
bat which reeembte in their chemical properties the salts of 
aiomjbai with which the^ are isomorptos. Here there 
I# evideiitly a chan^ice, not merely of com^Hion, but of con- 
stitutton i t^e additton of oxyfen ha^ not only altered the rela¬ 
tive the constituents, but has completely cb^ged the 

acrutiture of the molecule in a definite direction, and imprersed 
on it a constitution analo^us to that of the molecule, Al^Oj, 
with which It is isomoqmous. Now, when I had shown that 
this change in the constitution of the salts of iron was attended 
hy a mitked change in their physiological action, when I 
bad proved that the physiological action of the ferrous salts 
was analogous to that of the salts of the other members of the 
magnehian group, which they resemble in chemical constitution^ 
and that the physiological action of the ferric salts was analog^ms 
to that of the salts of alumina with which they are iso- 
morphous, and when it was proved that an analogous con¬ 
nection existed l>etwccn the chemical constitution and physio¬ 
logical action of the compounds of the elements of all the more 
important isomorphous groups, 1 think nothing but a complete 
misapprehension of the meaning of the term'* chemical constitu¬ 
tion and isomorphism could hove led iJr. Brunton to allude to 
my researches as an ^'‘attempt sMatv that a connection exUts 
bHween the fotm in 7 ohkh various bodies crystallise and the 
mode in which they act on an animal body. The same error 
as regards the meaning of the terra chemical constitution has led 
Dr. Brunton to fail to comprehend the bearing of the experi¬ 
ments of Crum Brown and Kraser on the question, on which, 
in fact, they throw no light, although evidently regarded by him 
as a beacon for subsequent observers. These gentlemen found 
that by the addition of an ethyl or methyl m decule to strychnia 
its physiological notion was profoundly modified, and concluded 
that ihib was owing to the chemical constitution of the sub>lance 
being changed. As they worked with a reagent, strychnine, of the 
chemical constitution of which we are still ignorant, it was im¬ 
possible for them to know if the addition of an ethyl or methyl 
group had made any change in its chemical constitution. The 
probabilities are that no such change had taken place, as the 
new compounds were addition and not substltuttoii compounds, 
ll is not merely for asserting a claim to priority that I make this 
communication, although 1 think suum cuique a very good rule ; 
but I wish to point out the causes which in my opinion are not 
only retarding the progress of physiology in this direction, but 
which are tending to throw it back to where it was before the 
publication of my earlier experiments nearly fifty years ago. 

Octoberd James Blake 


Relation of Coal-Dust to Explosions in Coal-Mines 

It is a stubborn and grievous fact that the loss of life ly 
explosions in coal-mines ha^ risen in the last decade, olthough 
the number of explosions bos fallen. This points clearly to some 
essential defect in the remedies adopted. The remedies in use 
apply apparently to one class of cKpIosions only, hence the de¬ 
crease in the numl^er of explosions. But, unhappily, there are 
many to which they do not apply, and those the worst; hence the 
latiger number of lives lost. Soue research, which has much 
engaged me of late, and which I hope soon to make public, has 
led to the conclusion that possibly the reason of this Is about to 
be, or is even already, detected. 

Many, well competent to judge, have thought that too much 
attention has been given to and too little to dust. This is 
a growing conviction, both in Germany and in England, and of 
late years the dust has had considerable attention. A work, 
recently published {September i886) by Messrs. W. N, and J. 
B. Atkinson (Government Io,spcctor8 of Mines), entitled ** Ex¬ 
plosions in Coal-Mines,*’ strives, and I think fully succeeds in 
estabUidiing that many of the most disastrous colliery explosions 
In the la$t six years have been practically explosions** 

My contusion, from certain sicnple physical ami chemical ex¬ 
periments, and from a most careful microscopic examitvation of 
coal-dmit from various seams worked in this field, is that the 
MessrA Atkios'^ns’ view is rl^t, and, moreover, that the atten- 
tM U^erto given to 0OAl-d£»i baa oot only ppp^ daeleas, but 
aWiniely pemlcious. sihoe H baa lulled into a ^tato of falae 

I hWe down seaetiai coal^pUs to thk dite*JHot (^he 
Pnrhato fidW), such as 

ftti ahdm some pf them I.han toen the alW 

tha hattlage roads saj^plled at o<tovptti^ 


stop'cocks, and have found the dust on siich roads so damp as to 
)>e rendered harmlrjgs, if it had not been so already, but the fine 
dust which coats the upper faces of the roof-timbers was there 
untouched, lying often to tlie depth of half an inch. Npw, the 
bofton^ dnstf as wc may call the former, 1 am prepared to pirpTC 
is almost if not quite universally harmless; and the upper dust, 
i as w'e may call the latter, I am equally prepared to prove ia. in 
I the fighest degree dangerous, and ewecially a certain por¬ 
tion of it, which I propose to call ^^fiocc^Unt dmt, ” Lastiy, 
1 claim to be able to establish th^t the main source m 
the really dangerous dust » that portion of the coal called 
variously "dont,” *'mother of coal/'and ''mineral charep^." 
The upper, aud especially the flocculent dust, possesses physical 
and imemical properties wauling, or existing in the most 
shadowy form, in the bottom dust; and the microscopical 
aspect emphasises these dlfferenoes, as well as shows the rela¬ 
tion of the former to what is very appropriately called mtocual 
charcoal.” 

It would pass beyond the limits of a letter to enter into parti- 
culars, but the observations and opinions of others may be 
hereby evoked, and Ibis good work of saving life and property 
be materially furthered by your kindly admission of ihi^ letter to 
your pages. I will now only add that this ordinary upper dust 
and this flocculent dust removed, or rendered innocuous, it is 
mv firm conviction that the number of explosions will rapidly 
fall, and also the 1 >ss of life be greatly reduced. This is the 
goal of my effort. Some practical men may indicate means, 
and perhaps I, who am a student, may be (permitted to suggest 
that keeping the ventilating air-current saturated with aqueous 
vapour, rather than direct watering, would, if it be practicable, 
both lessen the amount of this dangerous dust, and also facilitate 
Us removal. Arthuh Watts 

Bcdfl College, Durham, October t 2 

Volcanic Ash from New Zealand 

A SAMPLE of the ash ejecteti during the recent eruption in 
New Zealand has just reached me through the kindness of Mr. 
W. Ferguson, Harbour Engineer, Wellington. It was collected 
sixt^ miles from the seat of the volcano. 

The ash is of a gray colour, of a somewhat darker shade than 
that from KrakatcuJ. The dark-coloured constituents of the 
New Zealand asli consist principally of black scoriaccous frag¬ 
ments and ferruginous particles of indefinite character ; those of 
Krakatab consist mainly of magnetite and hypersthenc, well 
defined. The following minerals are contained in the New 
Zealand ash :— 

ria^ioc/ase Feldspar^ very fragment iry, limpid, showing poly¬ 
synthetic striations in the polariscopc, and sometimes medial 
1 winning line. The few weJl-fonned cry dais observed recall 
the tabular forms from Krakatab (described in my paper, Froc, 
Roy. Dublin Stc.^ vol. iv. p. 291). There is a notable absence 
of the cellular vesicular covering observed in the Krakatab feld¬ 
spar, and 50 sugge tive of the pulverisation of a ready-formed 
pumice, 

Hornblende, in elongated prisms, sometimes fibrous longi¬ 
tudinally or striated ; colour dark green, pleochroic green longi¬ 
tudinally to brown ; extinction makes a small angle, less than 
15”, with the prism axis ; occurs occasionally inriuded in the 
feldspars, It is scarce. 

Biotiie and a golden-coloured mica are common in well- 
formed c^sials of hexagonal outline,, remaining dark between 
.croased Nicols. 

Iron Pyrites^ free and in embedded grains ; striated pole 
yellow octahedral forms. Scarce. 

Magnetite^ in lustrous black octahedral forms. Not abundant. 

Sulphur ^ in small broken pale-yellow fragmenta ; bums with 
Ihe chamcterUtic smell, held over a lamp. Scarce. 

Glass^ remaining dark between crossed Nicols; variously 
coloured and often containing crystalUtcB arranged fluxionally. 
Common. 

Of these minerals, mica, hornblende* and sulphur are, so far 
as my observations go, not present in the Krakatab ash. Com¬ 
paring it with samples from KrakatiCb ^hered at a comparable 
dl^aneefrom the scene of eruption, the New Zealand ash suggests 
a more hastily formed Ihe mlnemU in common ^ng 

less pei^tly developttd ki the New Zealand ash. 1 have not 
trotieod as yef in thh arii the hypersthene conspicuous in that of 
KrakatiSh. Tilton Ave fome otgaate remams, calcareous fMg- 
foent* df Mis/ J. Jatv 

^ llryalcu lilhtirAtQity, Trinity College, DaWitt, October i 8 
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An Abnonnnl 8tarfl«h 

A FEW weeks ^0 I dredged, off the north end of Arran, 
an interertiiM ^ecimen of P^rania fmlvillus^ Gray (<■ Gcniaster 
UmpltimU ^ro.). It is rather more than 5 cm, in diameter, 
and one of the five short rays (that opposite to the madrepoHte), 
when viewed from the ahoral surface, is seen to be distinctly 
bi^Toated about l cm. from its termination. On examining the 
oral surface, it is foupd that the ambulacral groove of the ab¬ 
normal ray divides into two branches at a distance of 2 cm. from 
the edge of the mouth. One of these branches runs along one 
of the forks of the ray to its extremity without further complica¬ 
tion, but the other branch, belonging to the second fork, divides 
again 2 mm. from the first bifurcatmn, so as to form two tracts, 
wnich unite with one another 3 mm. further on, thus inclosing 
a small piece of the ordinary int^ument in an ambulacral area. 
Finally, this ambulacral area divides once more close to the tip 
of the ray. Consequently, there are three bifurcations of the 
ambulacral area in a space of not more than 1 cm. in length. 
As there are no signs of injui^ or disease on the specimen, the 
abnormal condition seems to nave been caused by a tendency to 
dichotomous division like that seen in the rays of Crinoids and 
of the Astrophytidix*. W. A. Herdman 



Peculiar Growth of the Common Acorn-Shell 
A PECULIAR mode of growth of the common acorn-shell 
{BaianMs) is met with at Hastings. These crustaceans are 
known to attach themselves sometimes by a shelly basis to rocks, 
&c. In this instance theyjeem to have worked together to form 
R common shelly tube, as seen in the accompanying Ufe-sise hgure; 
still overcrowded, they have also lengthened their outer valves, thus 
spreading themselves out like the umbels of certain plants, as 



many ns fifty individuals being sometimes l>ome on one of these 
tubes. The columns supporting the pier arc completely covered 
with them up to high-water maA. Kxcept a comparative few of 
a later generation which—os will be seen in the figure—^have 
attached themselves to the tube, and are in the normal condi¬ 
tion, they all appeared to be dead, but of this I am not certain* 

Francis P. Pascoe 

1, Burlington Koad, W., October 18 

Lunar Rainbow—Halo round the Sun in Connection with 
the Storm of October 15 and x6 

On the evening of the 9th there was a good lunar rainbow 
between 7 and 8 p.m* I have not seen one for some years, 
although al>oui twenty years ago in one winter I saw seven or 
nine, I forget exactly which. 

On the 14th, while coming home between 3 and 4 p.m., I 
saw a remarkable halo found the sun. I had intended making 
a sketch of it, but when I arrived there was pressing business, 
and when I was disengaged it was gone. 

The halo was ne^Iy a comj^ete circle, but somewhat 
preosed in at the sides. Inside, there was a dark mass 
With a hard defined edge, with the least trace of faint 
mock sans at the left and right hand lower edges of the 
circle; ontside, the sky was remarkably clear, of a green¬ 
ish-blue colour* The eveniim and up to midnight was 
very hot, which was suceeeded first by heavy rain, then wind 
that lasted for over forty-two hours ; daring this time there was 
considerable heat; afferwards for about six hours it was fine, to 
be succeeded by heavy rain, and cold ; this afternoon (October 
17) is fine, with half a gafe blowing* 1 should have mention^ 
that after the halo the aneroid went down as low as 28^3. 

Ramelton, co. Galway J. H. KlNAHAtt 




Mlmiety In 8ni!fen* 

1 bro to remark with lefereoce to Mr* W- Hammond TookeV 
letter on mimicry in snakes (Nature, October 7, p. 547) that I 
stated a cose of mimicry In snakes in the yehr ls6^ (see Eleo 
Procetdings of the Zoological Sodety, 1870, p. and that X 
recently published a short paper on Adentophis, which again 
treats the case. A* B* MeVRA 

October 9 


The Gale 

It may be worth mentioning as a curious ednoidenoe thnt 
three of the most violent gales ^ recent times occurred on vesy 
nearly the same date of the year, namely !— 

Sunday, October 14, 1877. 

Saturday, October 14, 1881. 

Friday, October 15, xS86. 

The first of these was the most destructive in its effects as 
regards this district. W. F. DENNJNt; 

Bristol, October 16 


Adam’s Peak 

With reference to the “ Adam’s Peak shadow ” I may per¬ 
haps mention the following fact:—While at Saas Fee (Canton 
Valais, Switzerland) this summer, we noticed more than once 
that the shadows of the Dorn and it.s neighbours stood out 
clearly defined in the atmosphere. l‘hcy were manifestly thrown 
on the cloud and mist that were suspended in the air at the time. 
The phenomenon was in this case witnessed from below. 

Cheltenham, October W. L. 


THE MARINE BIOLOGICAL STATION OF 
BAN YULS-SUR'MER 

'VT’ESTERDAY 1 had the pleasure of visiting the 
* “ Laboratoire Arago,” or Marine Biological Station 

of Banyuls, being the second institution of this sort 
founded by M. Lacaze^Duthiers in connection with the 
College of the Sorbonne. I found it in full working 
order, the session, which lasts here from October to 
June, having just commenced, The building is placed 
at the western point of the little bay on which the fishing- 
village of Banyuls is situated, just beyond the Etablisse- 
ment des Bains, and consists of three stories. The ground 
door is one large salle^ containing basins which are 
abundantly stocked with marine animals, and is open to 
the public for inspection as an aquarium/* The lighting 
of inese basins appeared to me to be particularly good, 
and the collection contains many Meciterranean forms 
not to be seen in our northern latitudes. The first floor 
contains the working-rooms, library, and museum; the 
upper floor contains the apartments of the Director. In 
M. Lacaze-Duthier*8 absence the institution is under the 
charge of M. Henri Prouho, whose official title is 
parateur au Laboratoire Arago.** 

The fauna of Banyuls is probably not nearly so rich 
as that of Naples, but the advantages to English students 
would be, the nearer access (twenty-six hours from Paris) 
and the much more healthy situation. 

If I understand rightly, the subvention awarded to the 
" Laboratoire Arago ” by the French Government con¬ 
siderably exceeds that proposed to be given by the 
Treasury to our new Biological Station at Plymouth^ 

P. L. SCLAtER 

Port Vendres, Pyr^nte Orientoles, October 15 


KEW GARDENS 

well-known scientific traveller, Dr, Schweinftntb. 
* has recently paid us a visit in England, The 
iiner Tagebl0U<4 Septembw X 2 reports his impressions of 
our botanical institutions as given in a lecture deiWerW 
the previous day before the ^Veisammieng 
Naturforscher und We extract the wotomi M 

the National Botsnic Gwrden at fCew. Sbriie 
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inaccwtcies have crept into the reports but we leave them 
'$$ they stand Tlie itnpressioji prcrauced by English 
loUBeryf vegetation, and gardening on unaccustomed 
eyes is diflicult to realise by those to whom they are the 
Commpnrplaces of every day, 

, thr. Schweinfarth opened his discourse with the remark 
that England under the influence of a summer sun such 
as it had enjoyed this year deserved to be called the 
most beautiful country in the world Indeed, the 
ordinarily serious and matter-of-fact man of science 
aeem<»l to be filled with enthusiasm when relating his 
observations on lx>tanical institutions in England. He 
assured them that although he had spent weeks in 
London he was only in a p^ition to offer them a frag¬ 
mentary report on the subject. It is true the amiable 
orator had provided himself with very considerable 
frs^ments. 

He first of all gave a detailed description of the world¬ 
wide renowned Kew Gardens, which he compared to a 
botanical “ Ministry for the Exterior,*’ inasmuch as there 
the reports of all the embassies and agencies flow 
together. The development of this gigantic establish¬ 
ment presents similar phases to that of the Berlin Botanic 
Garden. Originally a kitchen garden for the Royal 
Court, it has during this century expanded to its present 
size of about 250 acres. Independently of its varied and 
cnorntous botanical treasures, Kew Gardens is one of the 
most beautiful examples imaginable of park-like arrange¬ 
ment. Everything luxuriates in the most glorious foliage ; 
not a dead leaf nor a dry stalk was to be seen. Everywhere 
the most untiring and intelligent care was evident; and 
the manner in which the most delicate plants are brought 
to their fullest development must excite the universal 
admiration. The entire administration of this extensive 
establishment is as simple as it is worthy of imitation. 

Kew Gardens contain a vast herbarium which is pre¬ 
served in a simple light building with open galleries run¬ 
ning all round, m which work may be done during the 
day, but no lights are permitted. Along the walls are 
placed the cabinets containing the dried plants, which are 
poisoned with a solution of corrosive sublimate. The 
arrangement of the species is geographical, A magni¬ 
ficent library and an extensive collection of drawings 
greatly supplement the usefulness of the herbarium. 

The way in which the plants are stuck on sheets of 
paper throughout their whole surface was deprecated by 
&r. Schweinfurth. 

Further, Kew Gardens contain seventeen large plant- 
houses, among which he specially mentioned those de¬ 
voted to orchids, succulents, and tropical plants, including 
the palm-house, a building of about the same length as 
the Berlin palm-house, though by no means so lofty. Of 
the most beautiful part of the Garden, the colossal rockery 
of Alpine plants irrmressed Dr. Schweinfurth most, as it 
was in its greatest floral richness at the time of his visit. 

There are also three spacious museums, situated at 
some distance from each other, which is a disadvant^e i 
though from the enormous number of visitors—sometimes 
as many as 80,000 in a day—the separation may have 
appeared necessary. One of the museums contains a 
collection of useful vegetable products in various stages 
of d^elopment and manufacture. Another building 
contidns riie picture gallery founded by Miss Marianne 
North, consisting of 800 botanical landscapes from all 
parts of the wond. They mostly represent the general 
aspects of plants, and their purtl^ scientific value is 
U^ual: but the great care witb which the fruit is always 
IwhAed IS worthy of all praise. 
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owing to the fact of their meeting a ready sale among 
visitors to the station, are collected as a matter of business 
by twenty or thirty 01 the Lepcha and Bhotea inhabitants 
of Sikkim. 

But though many of the superb insects found here are 
common in collections, little or nothing is known as to 
their distribution, habits, and time of appearance, as no 
resident naturalist has ever done much at collecting or 
observing their habits in person. The number of species 
is so great, many of them so rare or so uncertain in their 
appearance, and the difficulty of studying their habits so 
great, that there is ample room for many years* work in 
this direction, and the lists which have been published 
by Mr. De Niceville in several recent numbers of the 
mi of the Asiatic Society of Bengal^ together with the very 
numerous additions to the known species made by Mr. 
O. Mtiller, show what a rich harvest is still to be gathered 
by one who does not fear exposure to the tropical heat 
and risk of fever in the low hot valleys where most of 
them are taken. 

Having spent several days recently in observing the 
butterflies of Sikkim, I may give some idea of their habits 
and haunts. 

First, and by far the most numerous, are the butterflies 
belonging to the fauna of the Indo-Malay region, which 
inhabit the low damp valleys from the level of the plains 
up to about 3500 or 4000 feet. This region is extraor¬ 
dinarily rich in the genus Papilio, of which there are at 
least thirty species almost confined to it, though some of 
them on hot sunny da>5 fly far up into hicher elevations. 
Most of these species are many-brooded, and begin to 
appear in March, continuing till the end of the rains to 
fly in greater or less numbers. Some of them, however, 
are only single-brooded; almost all of these appear 
before the rains, from March to the end of May or June. 
In the hot valleys they fly at all times of the day up till 
4 or 5 p.m., and are only to be procured in quantity and 
in good condition by those who know their habits, the 
flowering trees they freauent, the wet spots in the sandy 
banks ot rivers, where they associate in great numbers to 
settle, and the most attractive baits by which to allure 
them within reach of the net. This is the sort of work 
which the Lepcha excels in. He likes the wandering free 
life in the jungles far better than steady work, and, filling 
his boxes in two or three days without much exertion by 
waiting in the favourite haunts of the butterflies, he earns 
a handsome wage by selling his booty at a pice apiece. 
He will not trouble himself to catch the small and incon¬ 
spicuous Lycaznidse and Hesperidae, unless specially in¬ 
structed to do so ; but, as a fact, these two families are 
the most numerous in species, if not in individuals, and 
would probably together amount to at least 200 species in 
Sikkim, almost all of which, as far as I can learn, are 
found in this zone of altitude. 

Nymphalidae also are very numerous and very varied, 
though more difficult to procure. The females of some of 
them, as well as of some Papilios, remain unknown, or are 
very rare, notwithstanding the abundance of the males. 
They do not fly much, or frequent the open sunny places, 
but remain settled high up on trees, or in dense jungle, 
where it is impossible to penetrate or to use a net. Many 
large and splendid moths of the family Agaristidaj are 
mostly day fliers, and innumerable Bombyces, Geometers, 
and Sphinges also frequent .these hot valleys, and are 
bred or captured in various ways by the Lepchas, but 
seldom by Europeans. During the rains, when they are 
most abuadoht, the risk of fever at night is too great for 
much lamp work, and breeding is by the natives but little 
uttderstooo. The smaller moths, especially the Micro- 
i^pidoptera, remain almost unknown, though some of the 
most tiboviry sometimes find a place in the boxes of the 
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g yaode$t forest in Sikkim, and surely one of the grandest 
% the world* A mixture of tropical and temperate forms in 
Idigheet perfection occurs, oaks, cliestnuts, magnolias, 
laurels, and many other giant trees, laden with climbers, 
0i^ids, ferns, aroids, and other epiphytes, till the 
bvanches break with their weight, mixed with a number 
of beautiful shrubs and herbaceous plants. But this 
forest is almost everywhere, unless strictly protected by 
the forest department, or growing on slopes too steep for 
cultivation, destroyed by fire or axe, for the jpurpose of 
cropping with rice, millet, Indian corn, and potatoes, 
which are the principal crops of the natives ; and owing to 
the great extension of cultivation, and the immigration of 
Nepalese into Sikkim and British Bhotan, a tract of 
really virgin forest between 3000 and 6000 feet is be¬ 
coming quite a rarity. 

Partly on account of this destruction of the native trees, 
which are replaced in abandoned cultivation by worthless 
weeds, such as artemisia, and by quick-growing soft- 
wooded trees of no value, the species of butterflies pe¬ 
culiar to this zone are much fewer in numbers, both of 
species and individuals, than lower down, and some of 
the finer and larger species of Adolea, Limenitis, and 
Athyona, which formerly were not rare in Sikkim collec¬ 
tions, appear to be now very scarce or extinct in their old 
haunts. A little higher up, however, we find a forest of 
much the same character, though denser, darker, and the 
trees much more overgrown with moss. At 7000 and 
8000 feet rhododendrons appear, and a dense undergrowth 
of hill-bamboo^ called “ inaliiig,” which forms the principal 
fodder for ponies in Darjeeling, in some places makes the 
forest quite impenetrable. Here the sun shines but rarely 
during* the rainy season, and even in the cold weather 
mist is very prevalent. This forest is the home of 
some of the mosi sup.irb insects in the world. 

Let us walk up a few miles above Darjeeling into 
the great forest which covers Smchiil on a sunny 
morhing early in June, and wait on one of the highest 
peaks, where a small bare space can be found. Flying 
over the tops of the trees with a rapid soaring flight 
we shall see that grand insect 'Icinopaipus impe¬ 
rialism peculiar to these forests, and if lucky enough 
to attract him to the ground by a bait, or able to reach 
his resting-place, we may catch one or two in a morning. 
But his female so rarely flies from her leafy perch that 
in sixteen years I only know of three or four examples 
having been taken, and these one may say by accident in 
unexpected places, Papilw Krishna and MinercuSy 
again, frequent the same forest; but of the former, though 
males are in places abundant, the female is hardly, if 
ever, taken. Her da dunuif Picris H orsJieUUy Niptes Zaida^ 
and other species, have the same peculiarity, that the 
females are hardly ever seen ; and only long and patient 
waiting in spots where sunshine is of rare occurrence, 
will enable the most sharp-sighted collector to obtain 
them. Some beautiful, though sombre-coloured, Salyridie, 
such as Laphoessa goalparay Yamay and others, Haphi- 
cera satriciusy Lei he scandUy Dinarba and Sidonis, are 
peculiar to these shady, damp forests, and flit along the 
roads when disturbed in dull weather as well as in sun¬ 
shine : but however active the search, the number of 
species and of individuals seen in a day will be small 
coiApared to the results of a day in the tropical valleys. 
Higher up still, from 9000 to 12,000 feet, the outer ranges 
of i^ikkim are very poor in diurnal species, though rich 
in Geometra, and Micro-Lcpidoptera, as the climate is 
too damp and sunless in summer to encourage the 
appearance of species of Palaearctic genera, which are in* 
places so abund^t on the more sunny, grassy hills of the 
North-West Himalaya. 

In the interior, however, where the climate is drier, and 
where Conifene and rhododendrons form the principal 
features of the forest from Sopo to u,ooo fee^ there are a 
number of European genera and species which 1 have et 


present only procured thi^iigh native cotleOtors, 
which I hope to see for myself before long in liliih 
Papi/io Maehaon, ColiasJPiHdUy Ficri^ hrassimy t^msssas^ 
Argymis iMhomOy the lovely A. gemmala, are common 
in these higher, drier, and nu«re flowery regions, whilst 
Parnassiusy AneiSy Meiittmy and other Alpine gehera aie 
also found in certain places. The moths of the Interior 
hills are too little known for me to say much about them, 
but there are great numbers of species of European 
aspect, and many novelties amongst them may be ex¬ 
pected whenever the Tibetan frontier is crossed* 

H. J. Elwes 


SKEIVH OF THE EARLY HISTORY AND 
SUBSEQUENT PROGRESS OF PAL/EO- 
BOTANY^ 

MONG the many memoirs included in the Fifth 
Annual Report of the U.S. Geological Survey, just 
distributed, none evinces more laborious research than 
the sketch of palajobotany, and no part of this will prove 
more valuable, both from its exhaustive treatment and its 
wealth of references, than the section with the above title. 
The matter divides itself naturally into a history of the 
scientific, and of the pre-scientific period. To the latter of 
course belong the speculations of the early Greek philo¬ 
sophers, whose ideas were far more correct than those held 
fifteen or sixteen centuries later, for they at least recog¬ 
nised that petrifactions had once been living things, and 
that the mountains in which sea-shells were embedded 
had once been under the sea. I'hese doctrines were it 
appears the popular belief of the Romans, and continued 
to be held until the spread of Christianity caused them to 
be rejected, and that long period of stagnation to set in, 
when all natural science was weighed down and sub¬ 
ordinated to the religious cosmogony. 

We do not find, however, any direct and unequivocal 
references to fossil plants or wood in either Greek or 
Latin writers, though such must have been far from un¬ 
common objects in limestone districts, and the history of 
palxobotany cannot therefore be said to have commenced 
before the thirteenth century, when Albertus Magnus 
described most unmistakably tne occurrence of petnfied 
wood.’-* Little further mention, however, is made of any 
fossil vegetable organism until the latter half of the 
sixteenth century, when we find several writers describing 
and discussing the origin of petrified Avood, which seems 
to have added fuel to a controversy that had already for 
centuries been raging concerning the genesis of petril^- 
tions. Building upon Aristotle’s doctrine of spontaneous 
generation, scholastic writers had come to affirm that 
It was equally possible for stones to grow of any reg[uired 
form as for living animals and plants. Avicenna m the 
tenth century had conjured up a vis lapidificay and 
Albertus Magnus in the thirteenth century had imagined 
a virtus formati^ia. Bauhin dreamed of some subtle 
Spirit of the Universe, while Libavius opined that fossild 
grew, like living things, from germs or seeds, Balthasar 
Klein obtained a petrified stem, one side being stone, 
other coal, an object which excited the liveliest curiofifity. 
He sent the specimen to Matthiolus, who, after studying 
ft, came to the Conclusion that coal was a third and final 
step in the process of transmutation, and that just as 
wood turned into stone, so stone in turn became trans¬ 
formed into coal Klein's own views about it seem, 
however, to have been more rational. The discovery in 
the mines of Joachimsthal of a petrified trunk with Unfr 
on added to the interest already aroused, and kefrt 
alive the discussion. 

In 1565, leaf-impressions incrusted in fufa 
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4 atcrib^ bf Kentmann, and in 1664 the existence of leaf- 
in^pemdona in true rock for the first time published 
by Majbr. In 1699, Lhywdi a Londoner, figured and 
deednhm a number of ferns fiom the Coal-Measures, 
which can even now be rcoognised. These he was in- 
^ned to consider due to the smms peirificui^ a petrifying 
juice whose action was controlled by the vU lapiiufica^ 
both petrifying forces having been invented by Kircher 
in 1655, wncn he propounded his theory of smtinaria 
Cprpuscula snlina as the true faith regarding petrifactions. 
Sperling believed in a special stone-making spirit, and 
Caxnerarius (1712) held that in the beginning God had 
supplied the earth's interior with these varied forms, just 
as be had placed grass and herbage on its surface. Still 
others were content to regard fossils as mere freaks of 
Nature. Suchdike ideas held the field, and only began 
to give way during the early years of the eighteenth cen¬ 
tury, for we find that, as late as 1733, infinitesimal par¬ 
ticles were believed hy a Dr. Arnold to have been brought 
together at the Creation to form dead outlines or images 
of all the living creatures upon or within the world. 
During all these dark ages, however, there were not 
wanting writers who held more rational views as to the 
nature of fossils, and even combated the supernatural 
explanations of the dominant schools. It was due to 
fossil vegetables, according to Brongniart, that these 
crude ideas came to be abandoned. All these theories 
were swept away by the “ Flood theory,'' the first germ 
of which is apparently to be found in Luther's comment¬ 
ary on Genesis, where he expresses the belief that surviv¬ 
ing indications of the Deluge would be found in the form 
of w’ood hardened into stone around the mines and 
smelting-mills. Several writers between Luther's time 
and the close of the sixteenth century held the same 
view, but the Flood theory was for a time drowned in 
the more fantastic speculations then in vogue, not to come 
to the surface again until another century had passed. In 
1695 Woodward published a work on fossils, in which he 
maintained that all the solid parts of the earth's crust 
were loosened by the Flood and mingled promiscuously 
in its waters, and that at its close everything sank back 
to the surface according to its specific ^avity, the re¬ 
mains of animals and plants assuming the positions in 
which they are found petrified. The chiefest expounder 
of this hypothesis^ however, was Scheuchzer, whose great 
work on fossils, in 1709, laid the foundations of palaso- 
botany, though he subsequently rendered himself even 
more notoriou.s by describing a large fossil Salamander 
as Homo diluvii testis. His work, nowever, aroused so 
deep an interest that for many years collectors and 
writers were busy searching for and describing fresh evi¬ 
dences in support of the Diluvial tlieory. It had indeed 
for some time no serious rival, and remained all but uni- 
versolty accepted down to the second half of the eight¬ 
eenth century, when dissentients first ventured to make 
tbemaelves heard. The last two decades of the eighteenth 
century were destined to witness a collapse of the Dilu¬ 
vial theory as rapid as its rise in the first decade, though 
Hugh Miller even found supporters of it in our own 
time* 

During the seventeenth century the occasional pro¬ 
tests of the rational minority, among whom we find 
StOno^ made few disciples ; but during the eighteenth 
their arguments were felt with increasing force. The 
Deluge hypothesis, faulty as it was, was a great actual 
advance, for it at least recoj^nised the real nature of the 
objects, and-turned discussion towards the means through 
wtm:h fossils came to be embedded. Though several 
atxthors wrote in a truly scientific aparit during this 
century^ it was Bbmenbach who mot tai^bt with 
autbodty that the beings to whose former existence these 
fbei^ forms were due were not only antedUu^fon, but 
IWt-AdamfCtc. «nd that, moieom^tbere Md, been d series 
el lsuhas and floras inhabiting the earth helbte the viige 


of man. The change in opinion, however, bad long been 
preparingi and prominent among the questions that led 
up to it were : A^re these the remains of the satne kind of 
plants that are now found growing upon the earth ? and, 
When did the originals live that have been preserved by 
changing into stone ? Only two generations since the 
answers would have been universally that they were 
plants that grew but a few thousand years ago, and that 
they either grew where found, or‘ had been brought from 
other countries by some such agency as the Flood, or else 
had been destroyed by these agencies and become 
extinct. Scheuchzer regarded them as plants which 
could still be found living, citing a number of genera as 
examples. Among many others who embraced this view 
was Lehmann (1756), who laboured hard to prove that 
the impressions of Annutaria spkenophylloides were 
flowers of Aster monianus^ caught in full bloom, and 
petrified in situ. The exotic theory, as it may be called, 
first appears in a note of Leibnitz, 1706, on the occurrence 
of impressions of Indian plants in Germany ; and in 
1718 Antoine de jussieu discussed the resemblances of 
the coal plants of St, Chaumont to ferns of the tropics. 
Parsons (1757) stated that the Sheppey fruits were abso¬ 
lutely exotic, and Dulac soon after compared the coal 
plants of St. Etienne to American species. These 
instances are only a few among many, for similar views 
became commonly held. Volkmann (1720) and others 
held what may be described as a degeneration theorjs 
believing that antediluvian vegetation was of a higher 
order, and free from thorns, thistles, and other scourges, 
while comprising many fruit-bearing trees of which our 
modern ones are the degenerate representatives. The 
same authors held at the same time mixed views, think¬ 
ing that many of the petrified plants might have become 
extinct during the Deluge or other physical changes, and 
it was probably this idea that led to the more critical 
investigation of the stratified rocks, and brought the 
question as to when the originals lived within the region 
of practical science. 


THE RECENT EARTHQUAKES AND 
VOLCANIC ERUPTIONS 

'"T^ERRIBLE as has been the tale of destruction to life 
1 and property during the last six years owing to the 
exceptional activity of the subterranean forces in nearly 
every part of the globe, ux* cannot avoid the reflection 
that scientific men in the future will feel th;U there have 
been at least some compensating advantages for these 
sad losses. Never before, perhaps, have greater oppor¬ 
tunities been afforded to us for collecting the real facts, 
and for testing, verifying, or correcting hypotheses con¬ 
cerning these interesting phenomena; and never, certainly, 
have such organised efforts been made to deal adequately 
with the great opportunities which have been afforded 
to us. 

After the earthquakes at Agram, a Commission ap¬ 
pointed by the Hungarian Government was sent to 
examine the district, and the result was a Report of groat 
value and interest, in which the ex^ct details of the actual 
phenomena obfserved were carefully sifted from the mass 
of vague rumours and gn)8S exaggerations with which 
they had become involved Admirable monographs on 
the terrible earthquakes of Ischia in 1881 and 1883 have 
been prepared by Prof. Mcrcalii, of Monza, and by our 
own countryman. Dr. Johnston-Lavis. The tremendous 
qalastrbphe which occurred in the Sunda Straits three 
years ago has already given rise to a vast mass of Itte^- 
ture bearipjg on the subject. Commissions, including 
very competei^t observers, were sent to the district by the 
Dutch ihei French Governments^ and the former of 
these has already completed and published its ver)' vaJu- 
aWe Repprt We may be certain^ too, that the more 
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ieelVt sifiU not be allowed to sink into obHvion until every Tlie highly heated condition of the tikatedaU thtoaol, 
^ort has been made to gather to a fbcus all the from these ventSi which set on dre treesat a wat diatahoe 
whidi they are capable of affording to us on the great around the mountain, certainly points to the contusion 
prdbflema of vukanology and seismology. that molten lava was ejected from the volcano during this 

No one can have studied the reports of the late eruption its earliest stage of eruption. But that this lava rapkUy 
of Tarawera in New Zealand without being impress^ by became consolidated and no kmger incandescent on ha 
the energy and enterprise exhibited by the local Press of surface appears to be cleariy established by the obterva- 
the colony. The first mail after the outbreak brought us tions of br, Hector, who, watching the steam cloud oh 
very full and detailed accounts collected by correspondents two successive clear nights, was unable to detect any 
who, braving no inconsiderable risks, travelled over the trace of a reflected glow upon it. After the fir$t tre- 
scene of the catastrophe to collect information, and these mendous outburst, this eruption appears to have been 
accounts were amply illustrated by maps, sketches, and almost entirely a hydrothermal one, and to have slowly 
photographs. It must always be rememl^red, however, but gradually declined in intensity, 
that the requirements of journalism and science are dif- Immediately after the completion of the first fissure, 
ferent, and to some extent antagonistic; the former there opened a second one throwing out enormous 
demands, above all things, speed ; the latter, accuracy, volumes of steam. This second fissure, which eventually 
It is often only when the work of the newspaper corre- attained a length of nearly eight miles, running in a 
spondent is well-nigh forgotten that the scientific man nearly north-and-south direction, was that which passed 
finds himself in a position to deal with the vass mass of through the famous lake of Rotomahana. Its ejections 
unsifted materials—good, bad, and indifferent—which is seem to have been purely hydrothermal in character, ^d 
poured out before him in such wonderful profusion ; to by the masses of ash and mud thrown out, the beautiful 
him relations of events can never be “stale” if they are sinter terraces have been apparently converted into mud- 
capable of being authenticated and of supplying accurate volcanoes. There still remains some doubt as to whether 
data for the legitimate inductions of science. the second fissure is not to be regarded as a branch of 

In the case of the Tarawera eruption, as in that of the first-formed one. The eruptions from a number of 
Krakataib, it must be always a subject of regret that the vents formed along this second fissure have also been 
topographical and geological surveys of the scene of the gradually diminishing in intensity ; but the quantity of 
outbreak which were made prior to the event appear to steam and of more or less finely comminuted rock ejected 
have been far from perfect. Tarawera is situated in the from them has been enormous. 

midst of a barren region, in the very heart of the native According to the latest accounts which have reached 
reserve, and it was moreover most jealously guarded from us from the district, the ash, which covers the whole 
the intrusions of white men by the superstitious Maoris, country like a great mantle of snow, effectually prevents 
who used it as the place for depositing their dead. Dr. the completion of the necessary geological observations 
Hector, the accomplished Director of the New Zealand upon the scene of the eruption. Indeed, Dr, Hector. 
Geological Survey, confesses that he had never been able after a preliminary survey, felt that no useful detailed 
to ascend the Tarawera Range, but that from an examina- work could be done until the rains have removed this 
tion of its flanks he concluded that it was composed of covering of loose dust and rendered the country more 
highly acid (rhyolitic) lavas in couUes and dykes, and that easily accessible. Mr. Percy Smith has, however, 
large quantities of obsidian and pumice were also present ascended Tarawera, and reports the existence of a jgreet 
He was thus led to conclude that Von Hochstetter was fissure four miles long and five hundred feet wide, of 
right in mapping the mountain as belonging to his recent which there seems to have been no trace when he 
volcanic series. Mr, Percy Smith, the Assistant Surveyor- ascended the mountain on former occasions. 

General of New Zealand, who like Dr. Hector was upon U is evident from this brief outline that a number of 
the spot within a few hours of the outbreak, had been problems of the greatest interest await solution in con- 
more fortunate in obtaining some knowledge of the upper nection with the recent display of volcanic energy in New 
part of the mountain before the eruption. In the year Zealand. Never before, perhaps, have better opportunities 
1874 he ascended the mountain three times, and found its been afforded of studying the phenomena attending the 
summit to be destitute qf any trace of a crater, but to formation of the fissures along which volcanic ejections 
consist of a table-land about three miles long by half a take place. It is remarkable, too, that, although the 
mile wide, divided into two portions by a saddle, and quantity of materials erupted was very great, there were 
covered by angular fragments of rhyolite, apparently few if any regular cones of t^e ordinary pattern built up 
shivered by the action of frost. along the fissures. There also remains much to be learnt 

There unfortunately still exists some doubt upon the concerning the actual nature of the materials ejected at 
question as to whether Tarawera has ever been in erup- different stages of the outburst, and the way m which 
tion during the period that New Zealand has been they were distributed: all the materials at first thrown 
occupied by the Maoris. On the one hand, it has been out still reniain buried under the later ejectamenta. 
asserted that no traditions of any previous outbreak are Upon these and many other problems of .the greatest 
preserved among the natives; but, on the other hand, importance we may rely on the getflogists of New ^aland, 
the names given to parts of the mountain are said both officials and amateurs, for obtaining all possible 
to indicate a knowledge on the part of those who first evidence during the next few months; and wheat ttieir 
applied them of its volcanic character, and moreover the researches have been completed the New Zealand emp- 
extreme sacredness attaching to the locality seems tions of 1886 can scarcely fail to prove among the most 
certainly to point to the conclusion that there had been instructive which have ever come undw the observation 
something remarkable in its past history. of vulcanologists. 

Ceitain it is, however, that, up to June 10 last, Tarawera That the terrible catastrophe at Charleston wiU be 
was not by any me^s r^rded as a spot upon which a similarly utilised by the numerous and able geologists df 
volcanic outburst might be expected lo break out. But the United States we cannot for a moment dbubt The 
earthquakes occurring on the telegram despatched by Major Powdl during the recent 
midnight preceding that day, and lasting for ab^t thtte-* meeting of the British Association at Birmingham 
queers of an hour, a great fissure opened, beginning how ftdly alive he was to the importance of carrying on 
onfice on its northern summit and gradually systematic observations In the cfistrict j among bis mff 
^t^ing south-westwards to a distance of four mll^ of excellent geologiats constituting the UniSd 
during the next hour and a half; distinct ejections took Getdogica). < purvey he wiU experience jiO' dtfi&ctiHy' ^ 
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iaIeisUiftgf ob9ervm admirably qualldad for thU invastiga^ 
wr need we fear that the United Stated Government 
WfU be wanting in thejr accqatomed liberality in publish¬ 
ing "tte Reports on the subject when they are prepared* 
Nor will the uno^cial geologists of the country and 
jMdvate associations be behintmand in contributing to 
the tnasd of information gradually accumulating upon the 
question of the nature and origin of the terrible event. 


ON LION-BHEEDINC^ 

’T'HE Cardens of the Royal Zoological Society of 
^ Ireland have become famous among zoolomcal 
gardens for their breed of liona While here and there 
among the zoologiced gardens of the world a lion cub is 
bom, none save those of Dublin can boast of a period of 
lion-cub production of nearly thirty years^ duration, or of 
the extraordinary success of the birth of 131 cubs. This 
being so, we are indebted to Mr. V. Ball for a history of 
the subject, which has been published in a recent part of 
the T^amactiom of the Royal Irish Academy. The 
subject is one of interest in several ways, and the follow¬ 
ing short abstract of the details will call our readers* 
attention to it. 

In 1855 a pair of lions from Natal were purchased for 
these Gardens. The exact relationship of these appears 
to have been unknown, but their first litter was bom in 
1857. From 1857 to 1885 we find a total of 131 cubs 
born, of which twenty-one were cither born dead or 
died shortly after birth, and i to were reared, eighty-stx 
of these latter being sold, greatly to the profit of the 
Society and to the advantage of very many of the zoo¬ 
logical gardens of Europe, Asia, and America. These 
131 cubs were the offspring of nine lionesses and four 
lions ; of the latter, one, “ Natal/* was the father of forty- 
two cubs; and another, Old Charley,** who was a son 
of “ Natars,** was the father of forty-six; while of the 
former, one, Old Girl,** who was born in the Gardens in 
1859 as one of a litter of five, was the mother of no less 
than fifty-five cubs, of which forty-nine were reared. 
This prolific lioness died at the age of 16 years, 
apparently of old age. 

The facts given by Mr. Ball in one of his very carefully 
compiled mbles seem to indicate two periods of the year 
at which lionesses in a state of semi-domestication pro- 
^ce their young. While the absence of any well-authen¬ 
ticated information as to the period of the year in which 
lion cubs are born when in a state of nature as quite remark¬ 
able, yet Mr. Ball ventures the fairly safe surmise that 
considering the period necessary for the rearing and edu¬ 
cation of a cub to be at the least a year, for the cub is often 
learning to kill its prey when over a'year old, it is most im¬ 
probable tliat lionesses have more than one Utter in a year 
when in a wild state; but he thinks it probable that the gco- 
gr^hkal surroundings of the parents may alter this period, 
and that it may be in the autumn season in the tropics, 
when the great heats and droughts of summer are over, 
and in the spring season in more temperate climes, where 
the summer warmth would be of service to the young off¬ 
spring ; and ho very ingenioudy speculates that the two 
periods of maximum production, as observed in the 
uonesses in the Dublin uardenB. mav have been inherited 
from two corresponding periods, the result of climatal 
conditions in a wild state. Another remarkable pheno¬ 
menon comes to light on comparing the curves of produc- 
tlOxL, when modified into curves of conception, with the 
monthly cu^es of temperature for Dublin. In doing so, 
the maUmum curve in the one case is found to closely 
aipproxim^te to the maximum curve, of 



June and July; and the second maximum curve corre- 
i sponds to the period of lowest temperature, December 
and January; but it will be remembered that then the 
animals are kept in well-heated bouses, so that this 
period, as to temperature, may, though the temperature be 
artificial, be compared to the other, when it is natural. 

The cubs when bom are noted as distinctly spotted 
with dark brown on a ground colour which is rather 
light brown than fulvous; from about one to three 
months they are perhaps most distinctly defined; and, 
though along the back the spots are somewhat quadran¬ 
gular in shape, there is no indication of actual bars or 
bands. 

In reference to the sexes of the cubs, Mr. Ball is able 
from accurate information to record the sex of 130 of the 
cubs, and we find 74 were males and 56 females, giving 
a majority of 14 males in every too cubs. This is an 
interesting and novel addition to our knowledge of the 
natural history of the large Carnivores. 

No lion or lioness lived in the Gardens for a longer 
period than 16 years, and it seems probable that 12 to 14 
years is the average duration of lion life. The cases 
so often referred to of lions living to an age of 20 to 30, 
or the case of “ Pompey,** who died in the Tower in 1760 
at the age of 70, stand on no scientific or even reliable 
evidence. 

Under the heading of “ The Cause of Success in 
Breeding,** we find some valuable suggestions as to the 
keeping of these splendid Carnivores; but we searched in 
vain for the secret of success. Horse-flesh is evidently 
not dear in Dublin, as the annual cost of the food of an 
adult lion, being for the most part horse-flesh, only came 
to 15/. in 1885, A series of tables accompanies the 
memoir, and some illustrations of the cubs of the lioness 
“Queen,** born April 1885, from drawings by Mr. 
Thomas. 


NOTES 

An article in Nature for May 6 (p. 7) drew attention to 
the fact that this present year is the tercentenary of the introduc¬ 
tion of the potato into England, and discussed some of the 
points of its history. Apart from the purely historic aspects of 
the question, ** Whence did our potato first come ? ’* it was shown 
that in connection with the suggestion of cross-breeding to 
strengthen against disease it is very important to know which 
is the species that for tlirec hundred years we have been culti¬ 
vating, With a view to drawing the attention of cultivators to 
the subject, it is proposed to hold a Tercentenary Potato F.xhi- 
bition at the St. Stephen*s Hall, Westminster, from Wednesday, 
December i, to Saturday, December 4, and to appoint one of 
those days for a Conference, when some of the unsettled questions 
may be discussed. The Exhibition will consist of four sections: — 
(i) An historic and scientific collection, to include early works 
on botany, in which the potato is figured ; maps showing the 
European knowledge of the New World three hundred yew 
ago, and the proximity of potato-growing districts to the ports 
most frequented; «rly books on travel and voyages in which 
references to the potato occur; works and papers in which 
attempts to define the different species are made ; illustrations 
of the species and varieties ; contemporary references to the 
voyages of Hawkins, Drake, Grenville, and Raleigh. (2) Illus¬ 
trations of potato disease, and works on the subject. (Sections 
1 and 3 will be arranged under the advice of a committee of 
scientific genttemen who have consented to give their co-opera¬ 
tion.) (3) Methods for storing, preserving, and using partly 
diseased potatoes, dc. (4) A display of tuben of all the various 
varieties gtrown. (|fi this section gold, silver, and bronse medals 
win kwaided. Each exhibit must be accompanied by a state 
ment ef date of phmting, locality, nature of soil, &c.) 



6o2 


NATURE 


{pti. 21, 


Mr. Johk WHItiebead, w«U known to ofnitkokigUu for hU 
discovery of a new species of Nuthatch in Corsica, has been 
trave^Ung in Borneo during the last two years, and has sent 
Home a large collection of birds. Unfortunately the disturbed 
state of the country in the Brunei district has prevented Mr. 
Whitehead from accompUebing the chief object of his expedition, 
the ascent of Kina and he has therefore been obliged to 
restrict bis labours to dhe neighbourhood of Labuan and the 
country round Samlakan. These districts have been well worked 
for years by Mr. Alfred Everett, Mr. Treacher, Mr. Fryer, and 
other naturalists, and Mr. Whit«head^(| collection, although very 
complete, did not contain anything new to science. He is now 
travelling in Java, and purposes to explore some of the mountain- 
ranges in the interior. 

Me. George Reid, a well-known contributor to the pages 
of Mr. Allan Hume's journal, Feathers^ has just fin- 

ished a “Catalogue of the Birds in the Provincial Museum, 
N.W.P. and Oudh, Lucknow.” Mr. Reid is the member of 
the Committee of Management in charge of the Natural His¬ 
tory Department of the l>ucknow Museum, and the value of the 
bird-collection dej^ends upon the series which Mr. Reid has 
himself given to the Museum, his donation amounting to 1287 
specimens out of a total of 2646. The Museum appears to 
possess a very complete collection of birds from the neighbour¬ 
hood of Lucknow, and it is encouraging to see that Mr. Reid, 
in re-organising the natural history portion of the Museum under 
his charge, has recognised the first duties of a local institution, 
and has commenced by making a good collection of the birds 
of the, province, of which Lucknow is the capital. Mr. Reid 
will l)e glad to entertain the idea of exchanges with other 
Museums. 

The concluding part of the late John Gould's “ Supplement” 
to his “ Monograph of the Trochilidie” will shortly l>e issued 
by Messrs. Sothcran. TId.s work, which was left unfinished at 
Mr. Gould's death, has been completed by Mr. Rowdier Sharpe, 
who has also nearly finished the great work on the “Birds of 
New Guinea,” which had not long been commenced by the 
author before he died. 

Messrs. Taylor and Francis will shortly publish a work 
by Mr. 'P. Mellard Reade, F.G.S., entitled ”The Origin of 
Mountain-Ranges.” In addition to containing a systematic 
theory of mountain-building, wiih detailed experimental illustra¬ 
tions, the structure and geological history of the great mountain- 
masses of the globe will be discussed. The work will also 
contain many maps and sections of mountain-ranges, and a con¬ 
toured map of the North Atlantic Ocean, together with numerous 
sketdies of mountain-structure and scenery, from Nature, by 
the author. 

Prof. R. H. Richards, of Springfield, Massachusetts, has 
invented an ingenious and effective application of the zoetrope 
for the illustration of the relation between certain isomeric fo.ms. 
The apparatus exhibits the gradual passing of a cube into 
an octahedron, a dodecahedron, &c. It can be Used also for 
exhibiting the growth of hemihedral forms of crystals. 

A project is on foot for tunnelling the “Great Divide.” 
The Uivide is the Rocky Mountains, and the point ])roposed to 
be tunnelled is under Gra/s Peak, which rises no less than 
14,441 feet above the level of the sea. At 4441 feet below the 
peak, by tanneUing from east to west for 95,000 feet direct, 
communication would be opened between the valleys on the 
Atlantic xlope and those of the Pacific side. This would shorten 
the distance between t>etrver, in Colorado, and Salt lAke City, 
in Utah, and consequently the distance between the Missouri 
River, any at St. Louis, and San Francisco^ nearly 300 miles; 
and there would be little more required in the way of ascending 


or descending or tnnnelliilg .mountains. Phrt pf the urtxAi 
already been accomplished. The country from the Missouri ho 
the foot of the Rockies rl^es gritdfially in rolling prairie tilt on 
elevation is reached of 5200 feet above the seadevil. The 
Rockies themselves rise at various places to a height exceeding 
11,000 feet. Of the twenty most famous paosea, only seven 4r>e 
below 10,000 feet, while five ore upwards of 12,000 feet, and 
one, the Argentine, is 13,000 feet. Of the seventy-three im¬ 
portant towns in Colorado, only twelve are below 50OO feet, ten 
are over 10,000 feet, and one is 14,000. The point from which 
it is proposed to tunnel is 60 miles due west from Denver, and 
although one of the highest peaks, it is by far the narrowest in 
the great backbone of the American continent. 

At a meeting on Tuesday of the Committee of the subscriber 
to the Brifish School of Archseology at Athens, Prof. Jebb said 
the School had been erected and paid for, Mr. F. C, Penrose 
had been appointed Director, and a provisional income of 400/. 
a year for three years had been mined; but additional fuiida 
were required. Prof, C. T. Newton, in urging the Importance 
of having a great School of Arclueology, suggested that there 
should ultimately be raised a special fund for the payment of the 
travelling expenses of the students at Athens. On the motion 
of Prof. Jebb, a Managing Committee was appointed. 

On Saturday last, after six in the evening, several shocks of 
earthquake were felt in Alsace and many other parts in the 
nearest Alpine valleys, in the Vosges, and in the Black Foreat. 
At Strasburg there had not been any earthquake for almost 200 
years. The direction of the movement was from north to south. 
Several of the shocks were rather severe. 

A TELEGRAM from Halifax, October 14, states that a shock 
of earthquake lasting ten seconds had been felt at Sydney, Cape 
Breton Island, Canada 

The Rev. J. II. Abrahall writes from Combe Vicarage, 
Woodstock, that on September 30, while near Blenheim Park, 
walking westwards about 7 p.in,, he was aware of a sudden 
splendour above him on his left. Turning towards it, he 
saw a meteor moving eastward. It pursued a level path 
beneath the Milky Way about a sixth of the distance from 
the zenith to the horizon. It was bigger than Jupiter, and of a 
yellow hue. A reddish flame curled, crest-like, backward from 
its top. Its course was slow, and it quenched the light of the 
stars it passed over. It soon vanished, leaving no luminous 
train. 

Wtt have already referred to two successive instalments of 
Mr. Taylor’s papers on the aborigines of Formosa, which have 
appeared in the C/tina JCn>ieut of Hong Kong. The third and 
last is now before, us. It first describes the Pepo-huana, who 
arc really not aborigines at all, but who stand between the 
savages and the Chinese settlers, speaking the language of bo(K 
They are believed by themselves and the other tribes to be the 
result of mixed marriages between whites and Chinese, vdio 
have traded to the country or been wrecked on the coasts, Und 
aboriginal women. They are a simple, harmless, peaceful 
people. 'I'he Diaramocks, who inhabit the mountaln-rafiges 
which form the north-western boundary of the Tipuns (aVeady 
described), are a fierce and intractable race, addicted to conai- 
balUm. Little is known about them, as they hold aloof frohi 
other tribes. They are supposed to be the true abotigtHf^l 
inhabitants of Formosa. There is also said to be a tribe of red- 
haired savages, Uving amongst the central mountains, bttt Mb 
authentic information ha« been gained respecting them. The 
inhabitants of Formosa ipeneiully ore deathbed as 
apd intelligent. The Chinese have a proverb to effect lihai 
When the savages take to treating trouaen there b no opettrilit 




left for ^ ChinaoMiQ, Th* cttstotn of h^d-hunting which pre¥ftils 
in dHtricts Is mainly intended to prove the veleur of the 
young men, Oi^ the wboltf Mr, Taylor has given us a large 
number of details^ clamitied under various tribes, which were 
ixat known before. 

In the September number of the Zeitschrift^ 

Pwif, Hann gives the results of many years' observations on the 
temperatures of the various parts of the Vienna forest. I’he 
forest valleys have a considerably lower temperature than the 
<^pen land outside. This difference is smallest in winter and 
greatest in summer. But there is no similar effect during the 
course of the day, for the afternoon differerice is not the greatest. 
It is actually least in the warmer hours of the day, and greatest 
in the cooler part. In the early miming and evening the 
influence of the forest in lowering the teniperatuie of the air is 
greatest. 

THtl last number (vol. Iv, Part 2, No. 2,1886) of the Journal 
of the Asiatic Society of Bengal has for its 6rst paper a list of 
butterdios taken in Kumaon, a district in the middle portion of 
the Himalayas, lying between Garhwal and Nei^aul, by Mr. 
Doherty, of Cincinnati, who spent several months towards the 
close of last year in the expedition. Mr. Doherty’s failure in 
the higher regions bordering on Tibet leads him to advise entomo¬ 
logists that the three summer months are the only good ones 
for collecting, cither on the desert plains of Tibet, or in the deep 
valleys of the Himalayas sheltered by the outer range from the 
violence of the monsoon rains. Dr. Barclay contributes two 
papers^—one on a second species of Uredinc affecting the nima- 
layan spruce-fir {AHes Smithiana^ Forbes), the first being 
described in the first paper of the present volume ; the second 
paper by the same writer relates also to new species of U redine 
parasitic in the deodar {Ctdrus deodara, London). Mr. Aikin- 
aon concludes his six papers on the Indian Rhynchoti^ which 
have been compiled in order ** to provide those who may become 
interested in this order of insects with some guide to their classi¬ 
fication and arrangement, and was at first devoted to the correction 
of our only English list, but this became so unsatisfactory that it 
was found better to revise the whole on the basis of St,^rs numerous 
and elaborate essays.” The number of species described under 
each family is: Ciradtda't 11$ J Cn'ri'o/fdCf 67; JlfitHdracidWy 
33 > JumdiSy 38; Ful^^rtW<ry 234- These figures, Mr. Atkin¬ 
son adds, could proliably be doubled in a few yea^s, for the 
number of Jassidm alone awaiting examination should add 
several hundred species to the Indian fauna. Dr, King adds three 
apparently new Frimulas from the higher parts of the Eastern 
Himalayas to the Rnmuiac^is of .Sir Joseph Hooker in his 
"Flora of British India.” Finally M. de Nictfville has a paper 
“ On the Life-History of Certain Calcutta Species of Saiynn<ry 
with special reference to the Seasonal Dimorphism alleged to 
occur in them.” 

AnotHkr consignment of German carp {CyJ^rtnus <arpio) is 
to be imported by the National Fish Culture Association to meet 
the growing demand for this species, which is superior to its 
congenor of this country. The Association, throagh its secre- 
taiy, Mr. Oldham Chambera, has urged upon those possessing 
dUttsod waters to introduce the carp, both the mir^3r nnd leather 
apacies, therein. Although the German carp belongs to the 
same genus bb the English, the former is being imported to 
improve the latter^ which have deteriorated in flavour and con¬ 
dition owing to Jack of cultivation. The fish wUl be cbmmUted 
10 the charge of the Marquess of Exeteris pisciciilturist, who has 
prodmded to Germany for th^ purpose of brfogtug them over,, 
toiiOthar with other species, 

^ amuafog incident Opcntrid last week at the Colonial and 
E^thibition Aquarium, where a rbtnarkable raven from 


the l»le of Mull is now on view. On being fed it is the habit of 
this bird to bide the remnants of its repast in various parts of its 
habUsJt, and exhume them when prompted by hunger to renew 
the meab One day a rat invaded the spot, and commenced to 
excavate for the hidden articles of consumption. Enraged M 
this jwoceedin the raven fell upon the rodent, and gored it to 
death after a severe struggle on both sides. 

Messrs. Whittaker and Co. will issue in the course of 
next week “ On the Conversion of Heat into Work, a practical 
Hand-book on Heat Engines,” by Mn-Wm. Anderson, M.I.C.E. 

The additions to the Zoological Society's Gardens during the 
post week include a Rhesus Monkey [Afacacus rhesus 3) from 
India, presented by Mr. T. L. Brewer; a Macaque Monkey 
{Afacacus lyHomol^us i ) from India, presented by Mr. Walter 
C. Horsley; a Bonnet Monkey {Macacus sinkus 3 ) from India, 
presented by Mrs. Samuel Lloyd ; a Common Squirrel {Sciurns 
vulj^aris\y British, presented by Miss F. Westrup ; two Grey 
Seals {llalkkoerus grypiis) from the Island of Canna, N.B., 
presented by Mr. U. Thom ; a Varying Hare {Lepus variaftilis) 
from Perthshire, presented by Mr. T. West Carnie ; a Goshawk 
{Aslur piilumharius) from France, presented by the Baron 
I^’Epremesnil; a Golden Plover {Charadrius plmnalis\ British, 
presented by Mr. G. Smith ; ten Comm m Vipers ( Vipera bcrus)y 
British, presented by Mr. C. K. McNiven ; two Black-fooled 
Penguins i^Spheniscus demersus') from South Africa, purchased. 


OUR ASTRONOMICAL COLUMN 

The BrNARY Star t Cygni.— Mr. J. E. Gore (who has 
taken up this branch of astronomy with great vigour) lias 
published in the Astronomische Nachrichiaty No. 2749, elements 
of the orbit *of t CygnL Using the measures of Dembowski, 
Burnham, Frisby, and Tarrant, be finds;— 

P = 53'87 years Si = 83" o' 

T «s 1863'99 A = 205'’26' 

e e= 0*3475 * = 

7 « 44^ 40' /* =s - 

These elements represent iht observations fairly well. It must 
ba remembered, however, that the measures only extend over a 
period of ten years, and the orbit must therefore be considered, 
as Mr. Gore states, to be provisional only. 

The Lick Observatory. —We learn from ^aVwv, vol. viii. 
No. 190, that the following plan h.as been devised by ]*rof. 
Holden for the working of the great lelescopc ;—" We mean to 
pul the large telescope at the disposition of the world by in¬ 
viting its most distinguished astronomers to vivii us one at a 
time, and to give to them the use of the instrument during 
specific hours of the twenty-four. Each day there will be 
certain lours set apart when the Observatory staff will relin¬ 
quish the use of the equatorial to distinguished specialists who 
will c:>me from the United States and from Europe to solve or 
to attack some one of the many unsolved problems of astronomy. 
In this way we hope to make the gift of Mr, Lick one which is 
truly a gift to science, and not merely a gift to California and to 
its Univeidity.” 

Comet Barnard (1886/).— Dr. J. von Ilepperger has pub¬ 
lished the following elements and ephemeris for the comet dis¬ 
covered by Mr. Barnard on October 4 ;— 

T =e 1886 December 24*3064 Berlin M.T, 

IT- a =a 78 56 20 ) 

a ~ 140 17 55 > Mean Eq. 1886*a 

* =* 93 

log q -i 9*91236 

Error of middle place (f? - C). 

rfAcosjS = - 8 - I, 

Ephtmeris far Berlin Midniyht 

x 983 R«A. Defd. Log a Log r Bright- 

h. m, a 0 i ness 

Oei. as ti t6 13 j 57*6 N, o a9<>i 0*1434 

a6 II *7 IS 4 2i'i 0*2747 0*1296 2*21 

30 tl 39 16 5 53*2 o-as»o <51093 

Wov, 3 Dt 59 28 7 17 N. 0*2281 0*0916 3’aa 

The lEMU^tlMria oil October 6 is taken as unity. 
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10 Saght^.—M r. S. C* Chandler hue discussed, in tbo 
Astrmamische NathrUhttn^ Mr. Gore*s observationa of this 
Star, Mether with some of his own, and some observations 
made wr the Harvard and Oxford Photometric Catalogties. 
The result of his inquiry is to give M « 1885 December 
4d. 9h. 36m, G.M.T. + 8d, 9h. 11 ora. (£-391), the duration 
of increase being 3'ood., and of decrease S*^8d., and the nu^- 
nitude at maximum being 5'6, and at minimum 6*4. 
Chandler cons^ers it likely that the period will prove to be 
within two minutes of the truth. Mr. Espin's value, however, 
U Ih. 28111. sliorter. 

The Observatory of Rio de Janeiro. —M. Cruls, in a 
communication to the T^aris Academy of Sciences, states that 
the long-lalked-of transference of the Kio Observatory is about 
to be commenced. The site chosen lies nearly on the same 
parallel as the present Observatory, but two minutes farther to 
the west. The Brazilian ObMsrvalory possesses, from its proxi¬ 
mity to the tropic, an advanlat'C over all others, in that for forty 
days in the year the sun's zemth distance docs not exceed i . 
M. Cnils anticipates that in the new edifice he will be able to 
undertake, with success, observations of terrestrial magnetism, 
and of atmospheric electricity, and he would wish to set up a 
delicate seismograph for rccoiding slight movements of the soil. 
He trusts also that the Observatory will bear its share in the 
great photographic survey of the heavens proposed by Admiral 
Mouchez. 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 OCTOBER 24-^30 

/pOR the reckoning of time the civil day, commencing at 
' ^ Greenwich mean midnight, counting the hours on to 24, 
ii here employed.) 

At Gnenwuh on October 24 

Sunrises, 6h. 41m. ; souths, iih. 44m. i6*6s.; sets, i6h. 47m. ; 
deck on meridian, iz** 50' $. 1 Sidereal Time at Sunset, 
i8h. S9m. 

Moon (New onOctoW 27) rises, ah. 37m.; souths, 9h. 19m. j 
sets, I5h. 48m,; deck on meridian, 4* 45' N, 


Flaaet 

Rises 

Souths 

Sets 

Bed. on meridiaa 


h. m. 

h. m. 

h. m. 

... z§ 30 S. 

Mercury 

.. 8 22 .. 

12 47 -• 

17 12 

Venus... 

.. 5 4^ .. 

11 9 ... 

16 37 

... 6 58 S. 

Mars ... 

.. 10 44 .. 

14 37 ... 

18 30 

... 23 30 S. 

Jupiter... 

.. 5 33^ .. 

li 3 ... 

16 33 

... 6 37 S. 

Saturn... . 

.. 21 24* .. 

5 26 ... 

13 *8 

... 21 18 N. 


* Indicates thnt the rising U that of tlie preceding evening. 


Oct h. 

30 ... 10 ... Mars in conjunction with and 6“ 5' south 

of the Moon. 


Variable Stars 


Sur 

R.A. 
h. m. 

Decl. 

0 / 


fa. m. 

U Cephei ... 

... 0 52‘2 . 

,.8i 26 N. 

,. Oct. 24, 
,, 28, 

4 5* f» 
4 30 fff 

R Ccti. 

... 2 20*2 .. 

. 0 42 S. 

- M 39. 

M 

Algol . 

... 3 0*8 .. 

,. 40 31 N. 

• .. *4. *3 3 « 
i> 27, 19 Sa m 

A Tauri 

3 54*4 .. 

. 12 10 N. 

n 35, 

>* 29. 

22 30 m 
21 22 m 

U Ophiuchi... 

... 17 10*8 .. 

1 20 N. ... ,, 24, 
and at interns of 

t iQ m 
20 8 

d Lyrse. 

S Vulpeculsc 

... IS 45*9 .. 

. 33 »4 N. .. 

. Oct, 30, 

21 3Q m 

... 19 43*7 .• 

. 27 0 N, 

’• #F 38, 

M 

R Sagittm ... 

9 Ce^ei 

... 20 8*9 

i6 23 N. , 

- FF 39 f 

m 

... 22 24*9 . 

.. 57 50 N. 

- FI 35l 

I. 28. 

2 10 M 
21 30 m 


M signifies maximunt; m minimum. 

Meteor Showers 

The present week offers fewer active radiants than the one 
ijwt past. The (bllowing Fodionts are, however, r^resented:— 
Near Canis Mincris, R.A. 105*, Decl. la^ NT ; and from 
Cancer, R A. 133% Decl. ai” N. Berth yWd swift meteor^, 
espedaily the latter. Ottober 24 and a^ are ftiebati dites^ 


GEOGRAPmCAL NOTES 

The last volume of the of the Ctmeasus Onogmph^ 

Society (vol. viii. a) contains a great v^rtetjr of gepgtii{^4e«f 
information. General Stebnitsky contributes a most imereudug 
paper on the figure of the earth, being a discussion of rntthr 
obtained j^m pendulum-observations In connection with tih4 
opinions expressed by M. Faye. An exoeUent stop of the 
province of ICubail, on a scale of 13 miles to an inch, is aodoiti* 
(uinicd by a sketch of the colonisation of the province, which 
already has a Russian population of more than one milliodi 
inhabitants. M. Koshkul gives a short description of the 
“ Naphtha Mountain,^' in the Tranacosplan region. The tek’- 
graphic determination of the longitudes of Tifiis, Shemakhaf aikt 
Baku acquires the more interest, as it allows of the determination 
of the general error (i4"*3) of the Caucasian triangulation and the 
deviations from the vertical line, due to local causes at these 
three places. A list of points whose positidon has been deter¬ 
mined by the triangulation mode in the Transcaspian region, as 
also in Khiva and Bukhara, Is given by MM. Pervas and 
GedeonofT, and will be most welcome to cartographers. Among 
the notes we notice the following :—On the Caucasians of 
Kubah, due to M. Zagorsky, whose researches on the lan^agev 
of the Caucasus are alwa)^ so great a help to ethnogra^y j a 
list of the Caucasian population in KubaK in 1883, from which 
we learn that from Kuba?i alone no less than 13,6(^ Circas^ana 
have emigrated since 1871 ; M. Chantre’s craniological measure¬ 
ments are summed up by M. Zagursky; and M. Lessor contri¬ 
butes a paper on the north-western frontier of A^hanlstan. 
The Appendix ” shows where the chief attention of the Cau¬ 
casus Geographical Society is now directed. They contaiti 
translations of a work dealing with Armenia (the “Toro* 
Akhpar" guide through Armenia, by the Archbishop Garegin 
Srvandzyantz); of the Turkish “Salname^for the Eraeroum 
Vilayet ; of notes on Syrian*Khaldcans, by a native from Hosra- 
bad j and of Mr, Charles Wilson’s lecture on Asia Minor, 
delivered before the London Geographical Society. 

The first fascicule of the full Reports of the Polar Meteoro¬ 
logical Station at the mouth of the Lena has just been published. 
It is the first fascicule of the second part, and contains the 
meteorological observations made since September 1, 18S2, to 
August 31, 1883, compiled by M. Eicner, and published under 
the supervision of Dr. K. Lenz; the second fascicule of the 
same volume will contain the meteorological observations in 
1883.84; while the first volume Is reserved to magnetical obser¬ 
vations, and the third will be devoted to the non-obUgatory 
observations, among which the aurorsc will ocaipy a prominent 
place. The meteorological observations now pubiislied, com¬ 
prise the pressure of air, the temperature, elasticity of vapoun, 
relative moist ness, force and duration of wind, nebulosity, snow 
and rain, as also the temperature on the surface of the soil and 
the snow, and at depths of 40, 80, and 160 cm., these last two 
missing for the months of July and Au^st 1883, in consequence 
of an accident to a thermometer. All observations are given 
in full, that is, for every hour,as also the monthly aver¬ 
ages. The daily range of all elements is also represented 
curves, whose scale is exactly that accepted for the publication 
of the French observations at Cape Horn j the work U acoom- 
panied, moreover, by a map of the mouth of the Lena, and of 
the station itself, as also by a drawing representing the sta¬ 
tion amidst the tundra, on the banks of a branch of the Lena. 
A full description of the instruments and their corrections U 
given both in Russian and in German. 

The October number of the Pmeeiings of the Royal Goo- 
raphical Society has for its leading paper one by Sir Francis 
e Winton, on the Congo Free Suie, the conditions of Jig 
administration by Europeans, and its probable future, tn dhk 
latter respect Sir FmncU de Winton U naturally inclined to 
on the favourable aide. Of more strictly ged^aphlcal interest is 
the letter from Mr. Grenfell recounting oU latent explomtion* 
in the missionary steamer Pime% of the tributaries of the Coim, 
between Leopoldville and Stanley Falls, with very dewmd 
maps. 

P^ermansls MiUtUun^ for October contains a long pi^ 
by M. Nikitin, (he tdiief geofogist the Russian 
Committee on Gladers in Rnssla. Hi* obje^ Is to lay dc^ 
(he limits of the traces of gUeial sedon in that country.’ Lhmt 
von Francois’s jonm^ In ^e aoutbefti Coi«b bSasta oto 
subject of the n^ paper ; aid, ft a ktkf akooiMiAt 
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pi tlm Cunos ov I'lU^ Itidiaoa of Dariett# Ironi the reports of a 
mbtilonary 8«nt to labour amoiw thetn to Bishop Thielf of Costa 
Hiom ^^0 ^As oonatounicated th^m to Herr FoukotS'sky. 

current MUiktUunXin (Band xtix. Nos, 7 and 8) of the 
Geographioal Society of Vienna contains letters from D^. Lenz 
and Herr Baumann, from the Congo, and part of an account by 
Dfk Holub of his present journeyings in South Africa. Of 
ipe^ Interest are two papers on ^e Hausiab cartographical 
ejection, One describes the general extent and contents of 
the collectioni which is in three parts; (1) books ; (2) engrav* 
Inga ; (3) n^ps* The last contains about 4500 sheets, and is 
eapedafiy ricn in old specimens of cartography. Two a( these 
fhitn ^e subject of a second paper ; they are a globe, the author 
^ which is unknown, but which probably dates from soon after 
Cdumbus j the other is a chart of the Mediterranean dated 
» 5 * 3 * 


T//£ FIFTV^NINTH MEETING OF GERMAN 
NATURALISTS AND PHYSICIANS, BERLIN, 
SEPTEMBER 18-^27 

[Fkom our Berlin Corrk.spondent] 

'^HE present has in every respect been the most important of 
^ these annual meetings. Even in the number of visitors it far 
exceeds any similar reunion since the foundation of the Society, as 
many as 2224 members, and 1951 associates, or 4155 altogether, 
having entered their names, while no less than 1496 ladies took 
part in the general proceedings and social gatherings. It may 
here be remarked that the constitution of the German Naturalists' 
Society differs essentially from that of the British Association, 
as it exists only so long as the meeting lasts, and consists of 
members—that is, of persons who have published treatises, other 
than dissertations for academical honours, on general scientibc 
and medical subjects—and of ordinary associates. Two or three 
sittings are devoted to the formal proceedings, such especially as 
the choice of the following year’s place of meeting, and of the 
two leaders, whose duty it is to summon the next assembly, and 
arnuigc the work on hand. The general sittings arc occupied 
with matter of universal interest, and are attended in common 
by all members, associates, and ladies. The more strictly 
scientific work, however, is distributed amongst the several Sec¬ 
tions, thirty on this occasion, each of whicii is presided over by 
a freshly elected chairman, and set apart for the discussion of 
papers by sj-Jecialists, After the last general sitting, at which the 
annual meetii^ is officially dissolved, it ceases for the lime being 
to exist. Enjoying no special source of income, and keeping no 
permanent records, it possesses in the officers appointed to 
arrange for the next gathering the only germ of a new and 
equalfy ephemeral existence. To this temporary organisation 
corres^nds the manner in which its proceedings are issued. An 
official journal, published only while the gatherings are held, 
contains the proceedings of the general sittings in extenso, those 
of the various Sections in shorter or more detailed reports. It 
may here be mentioned that, at the suggestion of the administra- 
Uon^ a Commission was on this occasion appointed for the 
pur^e of reporting to next year's meeting any proposals for a 
modification of the statutes. Keference was made more espe< 
dally to aach a change as would confer on the German Natur- 
alilsrs’ Society a more stable existence ; in fact, an oiganisation 
somewhat similar to that of the British Association. 

Of the 4155 members and associates present, Berlin was ‘ 
represented by 1444, other places by 2711 (including 429 
foreigners), as under; Europe, 347 ; America, 54; Asi^ 18 ; 
Aitioa, 6; Australia, 4. Most of the leading representatives of 
German science were present, although illness unfortunately 
jwevemed the attendance of Von Helmholtz, Kirchoff, and 
Vifislicenus, the first and last of whom had undertaken to deal 
with some matters of general interest. 

^nd«r the presidency of the two adminiatrators, Piot Rudolf 
Virchow and Fvof. A. W. Holfbaann, the first sitting was held 
on $aturdity> Septemho^ 18, when an andience filiing the 
MaOtohs Circus Kens #as addressed by Herr Virchow on the 
development of the Society from oKKiest beginnii^ and its 
posset^ importanne for the mntual interdependence oOhe various 
branches of the hatuval and theraj^tic sciences. He dwelt on 
tlm progress ttkaoe since the fim meeting in Berlin, In sBnS, 
mApi the president of Alexander von Humboid^ which had 
iteattended 1^ OemMt^ Betnelit^ Gam, Web^ t<diannes 
Mlucherlkh^ Koee^ Ehmbetg, Sat fimt 


which Goethe had absented himself. The importance of these 
illustrious savanU for the development of the (ibysico-chemical 
and biological sciences, and the continuity of their researdcies 
with the problems now under discussion, formed the conclusion 
of this highly instructive opening address. After receiving the 
felicitations of the representative of the Minister of Public In¬ 
struction, Von Gossler, of the Berlin Oberbiirgermeister, and the 
Rector of the Unlrerioity, and after the meeting had made choice 
of Wiesbaden for next year’s gathering under Prof. PVesenius 
and Dr. Pagenstecher, Dr. Werner Siemens discoursed on ” The 
Scientific Character of the Age.” The speaker dilated on the 
spread of the natural sciences through these periodical gatherings 
and through their introduction into the school-room, thus infiuenc- 
ing the technique of the arts, which in their turn react powerfully 
on the social relations, so that, by his command of the forces of 
Nature, man is now enaliled to produre the necessaries and the 
pleasures of life in gren cr abundance with less expenditure of 
time and labour. He is certainly not able to overcome all the 
evils inherent to the present period of transition ; but our scien¬ 
tific age promisee to discover all the remedies calculated to 
alleviate and cure the ills from which we now suffer. 

At the second general sitting, held on September 22, Prof. 
Pohlmann, of Buffalo, conveyed the greetings of the American 
Association to the German Naturalists, t >gelher with a general 
invitation to the International Medical Congress to be held next 
year in Washington. Prof. Ferdinand Cohn, of Breslau, then 
spoke on “ Vital Questions,” dealing with the nature of life from 
the present scientific stand .point, in reference more especially to 
the simplest living beings, the lowest plants, whose vital func¬ 
tions he described in attractive language. lie considered that 
we had already half solved the riddle of life, inasmuch as we 
had grasped its mechanism and the physical and chemical forces 
which set it in motion. But we have to face other phenomena 
and active forces, which must be clearly fathomed by the more 
fortunate efforts of future re earch, so that the full solution of 
the problem of life may perhaps be deferred to a remote period. 
The next speaker was Herr Geotge Schweinfurth, from Cairo, 
who spoke on “Europe’s Mission and Prospects in Central 
Africa,” arguing energetically for the possibility and necessity of 
colonising that region. lie described the wealth of this con¬ 
tinent, bK)th in natural resources and available labour, which 
by colonisation alone could l>e properly utilised in order not 
only to insure a happy and worthy future for the natives of 
Africa, but also to open a wide field of fruitful activity for the 
already crowded populations of Europe, He warmly combated 
the assumptions that its tropical climate closed the door of Africa 
to most Europeans, and that acclimatisation was impossible. 
Under certain precautionary measures, and when Western culture 
has reclaimed Africa by r.'iilways, draining, disafforestation, 
tillage, and stock-breeding, just as Europe itself has been re¬ 
claimed by the hand of man, then the white race will find itself 
as much at home in Africa as the Negro. After the transaction 
of some formal business, Prof His, of Leipzig, addressed the 
meeting on “The Development of the Zoolop:ical Station at 
Naples, and on the Growing Urgency of a Scientific Central Esta¬ 
blishment,*’ From the information gained by repeated personal 
visits, he gave a vivid description of the Neapolitan Station, and 
concluded by indicating the chief ohjecis of such a central insti¬ 
tution as he considered should now founded, Amongst these 
objects he mentioned the investigation of the anatomy of the 
brain, which could be best carried out in such a central station. 

At the third general sitting, held on September 24, Dr. Lud¬ 
wig Wolf, of Dresden, reported on his journey to Central 
Amca, describing his route from Leopoldville, on the Kossai, 
and its copious affluent, the Sankuru, tnrough the domain of the 
Bakutu, the Bakuba, the Balula, and Lunda peoples. He gave 
an animated picture of his experiences on this journey, whicn he 
made as a member of the Wissmann Expedition, lie was fol¬ 
lowed by Prof. Neumayer, of Hamburg, who urged the necessity 
of Antarctic exploration, dilating especially on its importance 
for geology and palaeontology. From it he anticipated on 
answer to tne question how, as he assumed, the South Foie had 
been a centre of dispersion for living organisms throughout the 
southern, as the North Pole is now generally supposed to have 
been for the norihem hemisphere. He ftirther dwelt upon the 
great value of tcmwtrial magnetic observations in high southern 
mtitudes, dnoe fo the far north a whole chain of stations had 
repOriM extent of the fluctuations of the magnetic needle. 

in the north and south will alone 
enable as fo arrive at definite conelosions m the nature of 
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terreKtriftl mogoetisiQ and its reJationi lo the earth-currenta, Polar 
IjffhJj, and aolar energy. Prof, Bergmann, of Beilin, followed 
with aome remarkft on the relations of modem surgery to the 
trentmeilt of internal ailments. After some formal proceedings, 
the third general sitting, and with it the fifty-ninth gathering of 
the German Natoralists and Physicians, were brought to a 
•dote. 

In a brief report this nature it would be impossible to do 
more than refer in the most summary way to the work done in 
the several Sections, of which twelve were devoted to scientific 
and eighteen to medical subjects. Altogether topics were 
discUB*ied, and 155 demonstrations carried out. Most of the 
proceedings will lie publxi»ht?d in special scientific journals, and 
here it will suffice to mention more especially the remarkable syn¬ 
thesis of coniine, the poisonous alkaloid of hemlock, effected with 
surprising success by Prof. Ladenbut g. Thanks to this achieve¬ 
ment, the artificial production of a vegetable alkaloid may now 
for the first time be regarded as successfully accomplislied. In 
the physiological department the question of the localisation of 
the cerebral functions gave rise to an animated discussion, in 
which iVofs. Hitzig, Munth, and SoJtz took part. In the 
section devoted to the subject of scientific instruction, Prof. 
Haeckel pleaded strongly for a severer training in this branch 
of knowledge amongst young students. It may be mentioned in 
conclusion that, in connection with this meeting, an exhibition 
of scientific instruments, apparatus, and educational appliances 
was held in the apartments of the Academy of A.rts and Sciences. 
'I'here was a good show of iusirumeuts of precision, raicroscopts, 
electric, medical, an 1 other appliances, which attracted a large 
number of visitors during the few days the exhibition lasted, 
from September 16 to 26. 


THE HARVEIAN ORATION 

PAVY, K.R S., delivered the llarveian Oration at the 
Royal College of Physicians on Monday afternoon. After 
giving the directions marked nut by the founder of the Oration— 
vi/., to commemorate the Ijcnefactions that have fallen into the 
pos.'iessioj) of the College and to search and study out the secrets 
of Nature by way of experiment—the orator alluded to the aug¬ 
mentation which the income from the endowment of the Croomian 
Lectureship has recently undergone, by which the amount avail¬ 
able is raised from lo/. to 200/. per annum ; and to the sum 
(2000/.) he<)ueathed by the late Dr. Gavin Milroy. He next 
spoke of the course pursued by Harvey as set forth by Lord 
Bacon, in his "'Novum Organum,” or "'true directions concern¬ 
ing the intcrj>rctalion of Nature.’’ Instead of giving himself up, 
as others had done before him, to arguing out conclusions from 
accepted axioms, Harvey stnick out, Dr. Pavy continued, into 
the hitherto untrodden path of inquiry—that orinduction—and 
sought knowledge by a direct a))peal to Nature through the 
medium of observation and experiment. “It were disgraceful,” 
he says, “ with this most spacious and admirable realm of Nature 
before us, did wc take the reports of others upon trust, and go 
on coining crude problems out of these, and on them hanging 
knotty and ca]>tlous and petty disputations. Nature is herself to 
be addressed, the paths she shows us are to be boldly trodilen.” 
In the discovery of the circuintitm Harvey applied the principles 
of induction and arguetl upon them in a strictly logical way. He 
showed himself to be a good and careful observer, judged even 
by the standard set forth by John Stuart Mill on the process of 
observing. The experiments which Harvey conducted on the 
arteries and veins, to assist him in his inouiry, were founded upon 
a Vi ell-devised plan. Dr. Pavy next spoxe of the new departure 
in physiology which Harvey’s discovery established, of the oppo¬ 
sition with which his views were received, and remarked that the 
high position in his profession he had attained did not suffice to 
secure his escape from the effect of the prejudice against innova¬ 
tion entertained Uy the multitude. Aubrey tells us he had 
“ heard him say that after his book on the circulation of the 
blood came out he fell mightily in his jiractice; 'tww believed by 
the vul^r that he was crack-brained, and all the physitians were 
against nim.” Harvey lived, however, to see Ws doctrine gener¬ 
ally accepted. The orator next referred to one issue of research 
derived, be said, from the labours of the present day, which has 
already yielded much goo<l and usehd fruit an I gives promise of 
yielding much more. Belonging to the realm of living Nature 
there are,” he continued, “small orgtmisms, the existence of 
which we must have remained unconscious of iti the absence 


of the aid of the i](iicrosc<^, These bodies ate kW 3 ^ 
by the name of bacteria or badlll, and, WhUiK some 
ence of opinion has existed^ it is gewdty thought ffwl 
they are organisms belonging to the •ve^tabfo kil!^ 
dom. TTiere is nothing in their appeanUioo to strike 1$e 
obirerver that they possess my significanoe, and yet b}^ 
research it has been found that tb^ pl^ a most important pari 
as constituents of the living world. 1 ne expedmenU of Spair 
lanzani, ^Schulze, and Swann, were next described by Dr* Paw, 
the natural conclusion to be drawn from which, he said, “ goesfttr 
towards absolutely establishing that the air contains germs of 
living organisms, and that it is these that constitute thesouroe ctf 
the microscopic o^anisms found to become developed in the 
presence of organic matter, which some have contended takn 
rise spontaneously. This view is supported by the researches of 
the pre.sent day, and nothing tlmt would bear tlie acratlny of 
strict investigation has ever been adduced against it. It stonda 
at the foundation of our modern notions regoniing played 

by bacilli, and thus occupies a position of wei^ty importance 
with reference to the matter. Tne step from the action exerted 
by bacteria as agents exciting the decomposition of organic pro¬ 
ducts lo that which brings them before us asa sourceof disca'^c is 
not a large one. In the one case they lead to change which 
would not otherwi.'se occur, and in the other they disturb the 
order of changes naturally taking place and ihua induce an ab¬ 
normal state; and although there is nothing in ihcir morpho¬ 
logical characters to show (he reason, different trains of 
phenomena—-in other words, different diseases—arc occasioned 
i)y different kinds of bacilli. . . . 'Ihroughthe indcfatl^ble 
researches of Pasteur and others the distinguishing form and life- 
history of certain of these organUms have been cl early made out. 
PLaced under suitnb'e conditions, it has been found that they can 
be reared or cultivated artificially, and one of the most marked 
and important cliarncttrs l^elonging to them is the enormous 
extent of self-propagating power they possess. This accounts for 
the rapid sprcatl that is obwTved to take place of an infectious 
disease, if allowed lo progress without controlling measures being 
brought to bear upon it. We have to lieal, then, with something 
that hves and grows by virtue of a power pertaining lo itselt 
Permit ihiK living growth-—this ]>arasito, in fact—to become dis¬ 
persed and to enter the system of a living person, and presuming 
it has lodged ui.>on a soil supplyinir suitable conditions for its 
development, it will thrive arid multiply autl give rise to a scries 
of phenomena which the physician has no power to arvesit. Once 
the bacilhiR is implanted and the disease established, all that the 
physician can do is to see that the patient has fair play —that he 
IS kept under the most favourable conditions for battling success^ 
fully against his enemy. What is Lo be philosophically aimed 
at, however, is to check the spread—to bar the transmission of 
the parasite from one person to another, by attacking it outside 
the Inidy j an<l this, with the application of the proj>er ineasurea 
of disinfection, can with facility be done, but naturally the 
facility of preventing extension stands in proportion to the 
degree of limitation nt the time existing. The spark of fire is 
with the greatest ease extinguished, but let it kindle into flame, 
and ill proportion as the flame spreads the difficulty becomes 
greater to get the confittgralion under. 'Lhis is one way in which 
the attack ujxin the bacillus may be made, and the ravages 
of disease restrained. Another way, by quite a <lifferent Ime 
of tactics, presells itself; and the knowledge of this is due lo 
the researclies that have been recently conducted. The vulner¬ 
able plant to which I am alluding lies not in connection with the 
batilins itself, but with the condition of the medium upon which 
it may chance lo fall. It has been found that the ^lararite re^ 
quires virgin soil for its growth. This observation slatida in 
harmony with the result of common experience a’l r^ards di»l>0“ 
sition to contract itifocrions disease, It has been tram remote 
times generally known that a person who bos passed through one 
attack of an infectioiis disorder is not liable to tile same extent 
as before to become affected on exposure to contagion* Am 
influence has been exerted giving ri»e to more or less pmtecrion 
being afforded against a recurrence of the diwaw. Now it 
haj^Hjns that by certain means the bacillus may be brought iafo 
such a weakened state as only to occarion, when Introduced it?tp 
the mtem of an animal, an effect of a mild nature, notdimgor^ 
to Ufe, instead of tlie ordiniiry fom of dweaw; bnttbt; effeSt pro¬ 
duced, and this is the great point of practical importance, » all 
protective against a Kubsequeht attack as t^e fuJIy^evefofpoi! 
aiseosc, There are two tnethod^ by which attenuatkm in wru* 
lehce of the disease-produch^ oigantsfo may be abotttw^ 
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^ ecmduAtiitf thfisir c\ilUvtitien in ft pftrticotftr ^nd 

througl) the of an nnimal (liiTeimg in 

nfttttiTft from that in wmoh the diMOM uatuntUy ocems. Vvmn 
ttn! c^ftin of di»coverief matihed the point of ahowing that bacilH 
^CHdd lie reared outside the tMy in an artiticiftl or culti- 
mediinn, a great advanee wfl« mode towards obtaining a 
KCMwledge about them^ as it pUead the observer in a more 
Wonp&ble position for the successful prosecution of research by 
enubling bitn to vary and control his conditions in a manner that 
p^d inot otltorwise have been effected. Although much has 
Bccomplishedf it must be said much still remains to be donc^ 
ip thp oftse of ft few bacilli the life-history hfts been pretty clearly 
made out. Cultivated in a certain way they retain their vim- 
tepcOi no matter through how many successions they pass. 'Fhe 
last product in a scHes of successive cultivations is as virulent as 
the parent stock. By modifying the conditions under which the 
CttZtivaticin i^ carried on, the successive products of descent may 
be gradually weakened until they become harmless. Such being 
the case, any desired degree of attenuation may be obtained, and 
by inoculation with a Virus brought down to the proper strength 
the non-falal aftection may be occasioned which gives iminunity 
from Bubsequent liability to take the disease under exposure to 
contagion. The knowledge thus aetjuired has been already 
practically turned to account upon a large scale for checking the 
ravages of that exceedingly fatal disease among cattle known as 
anthrax, or splenic fever, and through the success attained much 
sacrifice of life bos been averted. If this can be accr>mplishcd 
for one disease, and more than one can be mentioned, is ihere 
not ground for l^lieving that means will lie found for placing others 
of the class in the same ponition ? AttcniptB arc liing made in 
this direction. All eyes throughout the civilisc<l world are, 
indeed, at the present moment fixed upon the work of Pasteur 
in Paris with reference to hydrophobia. It would be a great 
acldevemcnt for this frightful disease to be brought under sub¬ 
jection, and certainly the results that have been oTuained appear 
to give hopes that an approach to something of this kind has 
been arrived at. I.ooking at the nature of the disease, there i» 
nothing inconsistent with its being dependent upon a bacillus, or 
microbe, as Pasteur calls it. On the contrary, owing its origin 
as it does, when occurring naturally, to inoculation with the 
poisoned secretion of an affected animal, and taking into view 
the facts ilmt have been learnt in connection with its transmission 
by artiticiftl inoculation, evidence points to such in reality being 
the cose. If due to a bacillus, why may not this bacillus be 
open to attenuation in the same manner as that of anthrax ? If 
tmis open to attenuation, why not xusceptible of producing a 
non-fatal form of affection? And if this condition has been 
produced and passed through, why should not protection be 
thereby given against the sulwequent development of the disease 
AH a result of the primary inoculation from the bite of the rabid 
animal ? Such a train of reasoning is quite li^itimate, and for 
the application of the principle of action to which it lead*;, there 
is this advantage on the aide of hydrophobia, that from the pro¬ 
longed period usually taken for incubation after the inttx>ductum 
of toe i>oison in the oixlinary way, time is given for the artificial 
inoculations by subcutaneous injection to prt>duce their effect 
and to render the system refractory to the further development 
of dUeanu. I have been an eye-witness of Pasteur’s work. It 
is from the nerve centre, the seat from which the symptoms of 
the disease start, that he obtains his virus. Employed for in¬ 
oculation in a fresh state it produces a fatal disease, and the 
disease has been transmitted successively on through a number 
of animals, with the result that the last affected animal yields as 
strong a virus as the first. Kept in a pure, dry air, attenuation 
advances, and after a certain time the nerve centre loses its 
disease-producing power. Used for inoculation at a given period 
of pnesemtion It produces an which renders an animal 
resistant to the influence of inoculation with the virus in a fresh 
state, and Pasteur contends that it acts aimilarhr when the virus 
has been rntrodoced in the ordinary way. The treatment of 
peiMoa bitten by rabid animals by inoculation with attenuated 
vims has now been on its trial a oonsiderabie time^ and a lar^e 
experience gained. Judgment, it must be stated, aUH stands m 
ampeiise; but , it mwtt a^ be said that the itsuki trained tell 
4 e<adedliy hi favour of^the view advanced. The Othef fPethod 
by which It K«« been i-ecently experimentally found that the 
o^ .bftidiKcaftW weaWied’ia bytransmiwiwk tbnMig 
aa atntnal ^ a dideitnt natafo from that in which tlia 
mtitsally occam This^ in retiUtiy, rmaMintis thb pdneS^e .ht the 
foundation of the ^yntem of VocditiUtoni disooveted by jaitnm at 


close of the last century. It may now be regarded as an 
acc^ed conclusion that vaccine-lymph is the virus of small-poa 
modified by transmtssion through the cow. jenner's discovery 
consisted in showii^ that the result of vaccination with the 
lymph of cow-pox anordjs as much protection against small-pox att 
an attack of smoil-pox Hself, This was the fact he eductil, but 
the knowledge possessed in his time did not permit of its being 
looked at in any further way than as a simple fact or truth of 
Nature. Viewed, however, with the light that has been thrown 
Upon it by the researches of the present day, we see not only the 
fact, but also its explanation : we see that the principle of action 
of the procedure proposed by Jenner, which has conferred such 
incalcaiable benefit u^n mankind, is based upon the attenuating 
effect upon the small-pox virus of the human species by trans¬ 
mission through another animal ; and knowing this, the prospect 
is prasented of its being rendered susceptible of application for 
the control of other diseases. Whether this should prove m or 
not, at all events advantage U gained by the knowledge acejuired. 
Need I say anything more to exhort you, in accordance with the 
duty that has devolved upon me ? Surely the acquirement of 
knowledge, giving us as it does greater power in the exercise of 
our calling, and thereby promoting the high and noble object of 
rendering our lives more useful to our fellow-creatures—surely 
this is a sufficient incentive, following the words of llarvcy, 
‘to search and study out the secrets of -Nature by way of 
experiment.’ ” 


NOTE ON THE ASTRONOMICAL THEORY OF 
THE GREA T ICE AGE ^ 

•^IIE following calculation has convinced me that Mr. Croll’s 
theory affords an ade(juate explanation of the Ice age. I 
compute the total quantity of heat received by each hemisphere 
of the earth during summer and winter respectively as follows - 
Let iHja^ be the quantity of sun-heat taning perpendicularly 
on an area equal to the section of the earth at the mean distance 
a from the sun in the unit of time. 

Let 3 be the sun’s north declination. Then the share received 
by the northern hemisphere will be 
H 

d- sin 3), 


and by the southern 


Wi - sin 8). 


At the distance r, and in the time dt^ the heal received in the 
northern hemisphere will be 
H 


-^(i d sm 8) . di\ 


but w€ have 


whence the expression becomes 


but we have 


H 

—(I -b sin 8) . dB ; 
h 

sin 8 = sin 0 . sin c, 


where < is the obliquity. 

The total heat received by the northern hemisphere from the 
vernal to the autumnal equinox is 

* . V . 

/ —(i -f sin * sm 0 ) . do = -—(v -t- » sin c). 

J d ^ h 

We have thtis the following theorem - 
Let 2E be the total sun-heat received in a year over the whole 
earth j then this i« divided into shares as follows ;— 


Northern hemisphere, summer, .£'» 


» -f X gm f 


ir - 3 sin « 
winter, E— — 

3 ir 


with Ideniktal for the summer and winter in the 

sewthem 

* arthe R^l Academy 00 May 34, j8 &6, by Sir U^bert 
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If make f » 33 *^ 3/ we that the heat received darl^ 
the aummer (equinox to equinox) of each hemUphere is *627 JSl 
while the heat during the winter of each hemisphere U *373 £* 
Mme briefly still. If eaclt herotsphere receives in the year a 
quantity of sun^heat represented by 365 units, then 239 of these 
are durmg summer, and 136 diiHng winter. These ngures are 
ind^^ndent of the eccentricity of the earth's orbit. 

The length of the summer is defined to be the interval when 
the sun’s centre is alfove the equator. The length will of course 
vary with the eccentricity and with the position of the equinoxes 
on the orbit. We need only take the extreme case w^re the 
line of equinoxes is perpendicular to the major axis of the orbit. 
The maximum difference between the length of summer and of 
winter is thus 

365 days X eccentricity. 

I take the maximum eccentricity of the earth's orbit to be 
o*0745» 

this being the mean of the values by Leverrier. Lagrange, and 
Stockwell (see Croll, ‘‘Climate and Temp,/' p. 531), and, 
therefore, the greatest difference between summer and winter 
will be about 33 days, *.<?. one season is 199 days, and the other 
is 166 days. 

The total quantity of heat received during the year on each 
hemisphere is practically independent of the eccentricity; but 
the mode in which that heat is received at the different seasons 
will vary, and thus give rise to the following extreme cases i— 

Glacial 

(Summer) 329 heat units spread over 166 days. 

(Winter) 136 ,, „ 199 „ 

Interglacial 

(Summer) 229 heat units spread over 199 days, 

(Winter) 136 „ „ 166 

We hence deduce the following, where unity represents the I 
mean daily heat for the whole year on one hemisphere :— ! 

Glacial 

Mean daily sun*heat in summer (short) ... i*38 
M „ winter (long) ... '68 

Intekclac/al 

Mean daily sun-heat in summer (long) ... i'i6 
„ ,, winter (short) ... 'Si 

Present (Northern Hemisphere) 

Mean daily sun-heat in summer (186 days) x'24 ! 

n M winter (179 days)... 075 

These figures exhibit a thermal force of great intensity. The 
unit represents all the mean daily heat received from the sun by 
which the earth is warmed up from the temperature of space. 
The heat unit in fact maintains a temperature perhaps 300*, or 
oven more, above what the earth would have without that heat. 
Each tenth of a unit may thus roughly be said to correspond to 
a rise or fall of mean temperature of 30* or more, fte long 
winter of 199 days, wh^^n the averaw heat is only two-thirds of 
a unit, leads to the accumulation of ice and snow, which form 
the Glacial epoch. The short winter of x66 days, where the 
temperature is '06 of a unit above that of our present winter, 
presents the condition necessary for tlie mild interglacial epoch. 

T/fE BRITISH ASSOCIATION 

SECTION H— Anthropology 

nt Native TVibts of the Egyptian S^dan^ by Sir Charles 
Wilson, K.C,B.—These may be divided into four distinct 
woups—the Hamitic, Semitic, Nuba, and Negro } but the first 
uiree only were dealt with In this paper. Tlw Ivgest tribe in 
the Sddan is the Kabbabish. They extend from Dongola to the 
confines of parfiir \ they speak a pure Koranic Arabic, and 
have a tradiiJon that they came from Tunis ; they are possibly 
of Berber descent, but the Sheikhs ore apparently of Arab 
or^in. They are divided into two great branches and several 
minor clans.. One clan, Kawahleh, appears to be of Arab 
origin. 

The CelHc and Gormank Otiigns on Runk Cfwm, by Prof 
W. Boyd J^awkins,—The author said that although It H «Bne- 
raUv assumed by archasologists that the early Irish manuscripts, 
such as the illuminated Gospels of St* Cuthbert and St. Cha 4 » 


a» of pure Iririx art, and that <xwseqiten 0 y Che 

or basket-work^^ pattern Is diarinpity triah ada 
Cehic, such an assumption is not warranted by expedenoei. 
oonrideration of the distribudon of the designs oh ^aments and 
monuments in the British IftleS and in France, ScaPd^yUi aktd 
Germany, lead to the conclusion that the art was 
derived from the centres of civilisation in South Europei prlnm- 
pally Greek and Etruscan, and it has clearly been proved W 
Chantre to have been introduced into France from luty. The 
square interlaciDg pattern does not occur in France or the 
Ihitish Isles in assodation with aity remains of a date anterior to 
the movement of the Germanic tribes against the Homan Em¬ 
pire, and as it is only found in regions into which the German 
tribes penetrated, it may be concluded thm it is distinctly Ger¬ 
manic, and not Celtic, stilt less “pure Irish." 

The Scientijk Brevention of Consumptiont by G, W* 
Hambleton.—There are two distinct objects to be aocom* 
pushed in the prevention of consumption. On the ope hand we 
have to secure an adequate amount of breathing capacity in 
proportion to the rest of the body, and on the other to prevent 
either compression of the chest or injury to the lungs. This can 
be done by adopting those measures that tend to the develop¬ 
ment of the breathing capacity, and suppressing or obviating those 
conditions that compress or injure the lungs. By adopting 
measures U meant placing men, women, and children under 
conditions of habitation, clothing, education, and urging upon 
them habits that tend mdivlduaily and collectively to develop 
the lungs. 

Bra^n Saenfees at the Vernal Equinox^ by George St. 
CUir, F.G.S.—The object of this paper was to show that human 
sacrifice, which prevailed extensively in early times, was a 
custom connected especially with the vernal equinox, and that 
the ofierings were made to appease a mythical dragon which 
made its demand at that time. The dragon of mythology was 
identified and defined, and it was shown in what sense he opened 
his jaws at the spring season of the year. Human sacrifice was 
practised more especially at the spring of the year, or (In other 
instances) in honour of deities who once presided over equinox 
constellations. Artemis and Cronus, to whom this homage 
was chiefly shown, were both connected with the sodiocal sign 
Scorpio, and, according to M. Ernest de Bunsen, Scorpio was 
the startiiv-point of the primitive calendar. If the festival of 
Saturn did not get displaced or misplaced through the precession 
movement, it was still a festival in honour of the god of the 
under-world, and that meant death and the grave. Tradition 
says that human sacrifices were abolished by Hercules. As 
Scorpio rises with Hercules, and ceases to be a dark sign, the 
mythology is consistent with itself. 

Evidence of Pre-Olaeiai Man in North Wales^ by Dr, Henry 
Hicks, F.k.S. — The author in this paper described the 
conditions under which a number of flint instruments were 
discovered during the researches carried on by Mr. E. B. Lux- 
more and himself in the Ffynnon Beuno and Cae Gwyn Caves, 
in the Vale of Clwydd, in the years r884-^86. Last year a 
grant was mode by the British Association for the purpow of 
conring on the explorations, chiefly with the object of obtatoii^ 
further evidence as to the age of the deposits in the cavenuL 
The results obtained this year are highly confirmatory of the 
views which he (Dr. Hicks) had previously held, and have a 
very important bearing on the antiquity of man in BritaiOu It 
was found that the main entrance to the Cat Gwyn Cave had 
been blocked up by a considerable thickness of Glacial beds, 
which must have deposited subsequently to the occupatioa 
of the cave by the Pleistocene mammals. A shaft was dug 
through these beds in front of the entrance to a depth of oyer 
30 feet, and in the bone-earth, which extended outwards under 
the Glacial beds on the south side of the entrance, a simdl well- 
worked flint flake was discoveied. Its position being about 
inches beneath the lowest bed of saUd, it seemed to be 
that the contents of the cavern must have been washed out by 
marine action during the great submergence in mid-Glaciid 
and then covered by miame sand and an upper covering of bool- 
der-day. He belled riiat the flint implements, Unce-h^ds^ 
Sixers found fo the caverns were also of the same age ^ 
flint flake, and hence that they must have been the ii 
; pre-Olacial man* 


now being carried on % Mr. iWr. P. 6*. 
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Baa>dldea*8 , Tombwas com^osod of blocks of livnestoii^^ 
40 feet high, 300 feet long, and aoo feet Wpad. A shaft 
WSf Sunk near the centre of the calrOf but the only remains 
dlaeovered were a few refuse heap boDcs of hog, sheep or goat, 
os ot hbrse, too fj^mentary to be accurately detetmlnedi They 
were,, however, of the character found almost universally in 
Mbitn in the burial-plsces of the Neolithio and Bronze Ages* 
cairn itself WM similar in dharacter to one near Mold, in 
the same district, in which a skeleton was discovered in 1832 
Jyh^ at mil lei^th, clad in a gold^ corselet, and adorned with 
300 amber beads. An nm full of ashes and other remains wa** 
also tnet with. While the cairn was being attacked, a cave was 
diieovered 14r foet to the south-west, and there were found 
bones and teeth of various animals which belonged to the 
Pleistocene age, and similar to those discovered in the caves 
of the Vale of Clwydd. Above these was found a deposit con¬ 
taining fragments of charcoal and large quantities of broken 
boties of wild and domestic animals. Slabs of limestone burned 
on their upper surfece were also found, and pointed out the 
l^sition of the nreplace. The date of this upper deposit was 
fixed by several fragments of pottery, which Was in its character¬ 
istics similar to that of the Bronze Age. Besides these, a Urge 
number of human bones were found, increasing in number as 
the explorers dug their way to a ^uare sepulchral chamber, 4 feet 
10 inches by 3 iwt 10 inches. This chamber was packed with 
human skulls and bones of all ages in the greatest con^sion, 
and evidently interred from time to time. Among the bones 
were found two jet omamenls, a beautifully polished flint flake, 
with edges carefully bevelled, and some fragments of rude pot¬ 
tery of the kind commonly found in sepulchral urns of the 
Bronze Age. The chamber and the deposits showed that caves 
had probably been used for habitation and sepulture in North 
Wales in the Bronze Age, os they had already proved to have 
been used in the Neolithic Age. The human remains threw 
great light on the ethnology of the district in the Bronze Age, 
and proved that in the Neolithic Age the population of that part 
of Wales was of the oval-headed Ibcric type, so widely spread 
throughout Eurot^e. AH the skulls were of this type save one, 
which possessed all the characteristics usually found in a round- 
headed Celt of the Bronze Age, and the presence of this skuU in 
a sepulchre of the Iheric people appears to mark the beginning 
of the fusion of the two races, which has been going on ever 
since, and by which the Ibcric type is at the present time 
being slowly obliterated. 

On BarrffWf near Heytesbury^ in Smth Wilts^ by W. 

Cunnington.—These researches, the writer slated, had been 
made at the east end of the baiTow, where the original cist had 
been found empty, but with a skull near it. Several other 
skulls were also found in a more or less broken condition. 
Covering the floor of the barrow near where the skeletons were 
found was a black unctuous earth, which had been found to 
cotrtain a large quantity of aromoniacal salts. Separated from 
the cist at the east end of the barrow several horns of oxen had 
been found, in addition to those that were found there 
some years ago. The skulls end other human remains which 
had been found were clearly primary burials, and were covered 
by Utge blocks of Sarsen stone, some of which weighed from 
200 Ib, to 300 lb. 

The Crania ami oihtr Bones found in Bmdf Barrow, by 
Dr. J. G. Garson.—The authoi* said that the skulls are of large 
size, and long and narrow in form. In general outline they 
presmit two dUtinct forms, namely, the flongated oval, and 
what is called the coflia*shaped* They all cotifonn in every 
rej^t to the long barrow type, and ape all those of adult 

Fi^uans and Polynesians, by the Rev. George Brown. —The 
ol^act of this paper was to show that the two races had a com- 
mpa Origin. Mr. Brown said he had worked for many years 
amdbg: the pupest types of Polynesians and of Papuans, and in 
™ lanpiages to writing he beoame convinoed that, 
from the point or view of languan and from their manners and 
some of the difflculties m amfgning to tbp iwo races a 
coittkj^n origin were pdi ap insupmble as they appeavad. He 
that ^ baa)^ of the Polynesian race was Papuan 
with an Asiatic adm^nte. The idea that cimnibaBsm meW 
bcK^ of ttw love of animM food 4nd the inahiUty tamatify 
m ^petite to *tty other wi^ wa nR itodfM 1 in nhMtrt^nine 
\ out of a zumdted n was only , praelMd m a nteana . of re* 
The ittSar , gave a d^c^pon wd 


general manners and customs of the two peoples, and, summits 
up his argument, said the points of similarity were so much mdie 
nttmer.)Us and marked than the points of diflerence that as they 
inquired iurther they would find no insuperable difficulty in 
giving them one common origin. 

f^ai is an Asyan? by Sir George Campbell, K.C.S.l.— 
The great difficulty which we bad in distinguishing the Aryan 
was that the Aryan race was seldom pure. Almost all the 
Aryans we met with were a very mixed race, but by their fea¬ 
tures and colour they were easily distinguished from the 
Turanian and Negro races. The difficulty in distinguishing be¬ 
tween the Aryans and the Semites lay in their features, and « the 
rather high features, which we called Jewish, were the real types 
of the iSemit^ what were the types of the Aryans ? There 
were two distinct branches of Aryans with which he hod long 
been in contact—the dark branch found in India and Asia, and 
the fair branch, which included the whole of Eureme and Asia 
Minor. Then in part of Western Asia, In the Hindu Kush, 
there was a whiley-brown variety of the race, which might be 
classed as the intermediates, and this he believed to have been 
the orifl^al habitat of the Aryan race. The auestion, of course, 
was wnat was the original Aryan—white, mown, or whitey- 
brown ? and he was inclined to think that he was a whitey- 
brown, and that his primseval seats were in the higher recesses of 
the Hindu Kush, and that the branch which went into India had 
become darker by admixture with the aborigines, while those 
who went into Europe had become fairer or been completely 
blanched into whiteness by similar admixture with the fair races. 
As to features, he had come to the conclusion that the high 
prominent features which we were accustomed to speak of as 
distinctive of the Semite races were the real original features of 
the Aryan, and that the Jews had acquired them only by ad¬ 
mixture with the Aryan races. The true type of Semite he 
believed was to be found in the Southern Arab. 

On the Infiumce of the Canadian Chmate on Europeans^ by 
Prof. W. H. Hingston, M.D.—After describing the physical, 
geographical, and climatic characteristics of the country, the 
author proceeded to say that the heat of the summer in Canada 
was more easily endured than the moist humid summer weather 
often experienced in Europe. The skin was called into greater 
activity, and the heat of the summer weather acted very strongly 
on the liver, but if European residents adopted the indigenous 
customs of the country, lived moderately and temperately,and led 
active lives,their livers would give them no trouble. 7116 cold 
weather in winter stimulated people to activity. The mortality in 
early life was large, because in no country in the world were there 
so many children, but the mortality in adult life was not large. 
With the exception of Malta, the Canadian stations used to be 
considered the healthiest posts of the British army, and there 
were really no diseases peculiar to the country, while many 
which prevailed in England and in Europe had no existence 
there. 

The Life-History of a Savage, by the Rev. Geoive Brown.— 
The author gave an account of the life-history of a native of 
New Britain, an island in the Polynesian group, about forty 
miles north-cast of New Guinea. He commenced with the 
birth of the example child, and said that when a child was bom 
to the Papuan people who occupied this land, a warm banana- 
leaf was wrapp^ round his body, and he was fed with the ex¬ 
pressed juice of the cocoa-nut, and left ever afterwards to be 
dressed in pure sunshine." He described the children's games 
of the people, and the initiation of the boy as he grew up into 
eertain secret rites, and the ceremonies at the various feasts, 
especially on his marriage, and the feast when he was taught to 
curse his enemies. On the occasion of hU marriage there was 
ait interchange of goods and a distinct payment for the wife. 
Presents were also given by the women to the bride and by the 
men to the husband, and after a broom had been given to the 
former, and a spear to the latter, a slick was given to the man, 
The spear meant that the husband was to protect his wife, and 
the broom that v?ith it the wife was to do her household work, 
and the stick Was a symbol of his authority, or, in plain English, 
“ Here's the stick with which to whack her if she does not.” At 
the time of death the cries of the friends of the deceased w^ere 
very piteous and touching. The dead j^erson was cried to to 
come book, was expostulated with for having left his friends, 
was entreated to say how hU friends had offended him, and so 
on, the meutneih sVeming to be faking in the very presence 
of the iqpirit of 1 h|e dead person. Many of the things which we 
Bhould i^l |^cK>d they celled good, but ther bad a definite 
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idea of A ^ut^re BtAte and atao puni^meat for one oifenier, 
^ p%ga-r^iy man. Wtiesk an old man cam^ oear dotitli ha 
wM placed upon a litUr^ and carried rtund to tee th? old 
ftctnat amid which he had pasted hU life—^his ca‘n>e» the sea, 
and all the old familiar subjects, and than he was taken bach 
to wadt his time, After death he was placed in a sitting 
poatufe and taken into the public square, with his weapons by 
his side, and before him the people placed offerings of their 
valuable goods and money, 

^otes Photographs of Mummies of Ancient M^fpHan Kin^s 
recently Unrolltf by Sir William Dawson, F.R.S.—The photen 

e s representing the mummies of Seti 1 ., Rameses 11 ,, and 
ses III. were communicated by Dr. Schweinfurth, of 
Cairo. They arc of great intere-^t as enabling us to see the actual 
features of these ancient Egyptian kings, and to compare them 
with their representations on the monuments and with modern 
Egypians. ft appears that the features of Seti are scarcely of 
Egyptian type, as represented either by the monuments of the 
older dynasties or by tJie pre^ent Egyptians; though, as Or. 
Schweinfurth shows in a drawing accompanying the photo¬ 
graphs, a similar style of countenance still cJtists among the 
Copts. It also appears that the features of Rameses 11 . strongly 
resemble those of his father, and are very like tho^e of some of 
his statues. Both Sell and Rameses have narrow and somewhat 
retreating foreheads, and strongly developed jaws, indicating 
men of action rather than of thought ; and both were men of 
great stature and bodily vigour, and seem to have lived to 
advanced age<. 

Prehistoric Man in Manitoba^ by Mr. C, N. Bell, F.R.G.S. 
(Winnipeg, Canada).—The author announced the existence in 
the Canadian North-Wesl of sepulchral mounds, and pointed 
out the hitherto unknown fact that there is a continuous line of 
mounds from the m >iind-centrcs of the Mississippi River, down 
the Red River, to Lake Winnipeg. Human remains, much 
decayed, were found in the mounds, all buried by being placed 
on the surface under heaps of earth in which patches of charcoal 
and ashes frequenily occurre i, though no remains of funeral 
feasts, as bones, &c., were met with. Indian*, when first met 
with, buric<l weapons with their warriors, but none were found 
in these mounds, though implements and ornaments of shell, 
bone, and stone were common, as well as pottery, which latter 
was unknown to the Indians of North-We$t Canada on the 
arrival of white emigrants. One mound had a floor of burnt 
clay and boulders, similar to the sacrificial mounds and altars of 
Ohio. Ornaments were found ma lo of sea-shells, which must 
have been carried I200 miles from their native watci's. These 
mounds, from Lake Winnipeg to the Gulf of Mexico, were of 
the same character, and very likely were made by one race, 
though the whites found great diversity of mortuary customs 
prevailing among the In jian tribes inh.abiting that great tract of 
country. 

Notes on a Tan Cross on the Badge of a Mfdirine-Man of 
ihe Queen Charlotte Isles^ by R. G, Haliburton.—Mr. Ilali- 
burton said this badge Was noteworthy, as Queen Charlotte 
Isles form one of the most isolated group.s of the Northern 
Pacific. They lie off the west coast of British Columbia. This 
symbol was used by the Indians on large sheets of copper, to 
which they assigned a high value, and each of which they 
called a Tau^ The conoeotion of that name with the symbol 
is warld-widc. Our is simply the lau syrnlK)!, and is called 
tec or tan. The modicine-mcn represent the tau sometimes on 
llw forehead. The ancients used to mark the captives who 
were to be saved with a tau or cross; Ezekiel refers to this, 
and the word he uses for “the sign'’ to be marked on the 
foreheads of them that are to be saved really is the “tau” or 
“cross.” No one has divined why the scarab was so sacred, 
lie was led to a solution by seeing an exaggerated tau cross 
on the back of a scarab. On looking into the Egyptian name 
for the scarab he found it to be tore, and that the sutures on the 
fjcetle form a tau cross. But the .same name is applied to the 
same beetle by our pea^anti-y—or dor-betiU, Wilkin¬ 
son represents a god with a scarab for a bead, one of the names 
of which was 7Wc* The use of the prehistoric or pre-Christian 
cross is w'orld-wide, 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford, --This term begins tinder a new official 
Prof. Jowett, Master of BaUlol, retires from the Vice^ChanoeUor- 


idUp, and Pr. Bellamy, the President of St- loftttVi CoUltigrw 
su(£eeds to his place. The Mvater of BalUdtV 
offece have seen several important ;refbinii« ift which he borp ,h 
prominent part. Among them we may mention the eltmtm 
m .Honour Classical Moderations, the disestablishment of th^ 
Examination in the Rudiments of Faith and RidWon, the esw- 
bUshment of a University coarse for medical studonts* o^d the 
abolition of Paw Classical Modemtious in fitvoar of Preliminary 
Examinations for students of law, natural setened, and mathei 
matics. The lost reform, Indeed, has not yet l>ecome law ; but 
the neccvsary steps to complete the legislation ate already 
taken, and the Statute will doubtless pass Convocation durk^ 
the ]>reBent term. 

Scholarships in Natural Science are announced this term for 
competition at Balliol, Trinity, and Christ Church. 

The following scheme of lectures in Natural Science is 
announced for the present term :— 

physics. —Prof. Clifton lectures on Crcneral Electricity, and 
Mr. Selby on Electrostatics treated Mathematically. Practical 
instruction in Physics is given in the Clarendon Laboratory by 
Prof. Clifton and Messrs. Walker and ^cIby, 

At Christ Church, Mr. Baynes lectures on Fourier's Theorem. 
At Balliol, Mr. Dixon lectures on Elementary Light and Heat. 

Chemistry.—Vroi. (Idling lectures at the Museum on the 
Ben/.olc Compounds. Mr, Fi-^her gives a course of Inoii^aaic 
Chemistry, and Dr. Watts a course of Organic^ Chemistry. 
Practical instruction is given by the above, and by Messrs. 
Baker and Marsh, 

At Christ Church, Mr. Vernon Harcourt gives a course of 
lectures on Tnorj^anic Chemistry for the Preliminary Examina¬ 
tion. Practical msiruction is also given at the Christ Church 
and Balliol Laboratorie.s. 

Animal Morphoh\^y. -— Prof. Westwood lectures on the 
IlexaporJ Arthropoda. Prof. Moseley lectures on Compara¬ 
tive Anatomy. Mr. Baldwin Spencer gives an elementary 
course on the same subject. Mr. Hatchett Jackson lectures on 
Comparative Embryology. Mr, Barclay Thompson lectures on 
the Osteology, Odontography, "and Disiributton of Mammals, 
Practical instruction is given by Prof, Moseley, Mr. Spencer, 
and Mr. Robertson. 

Physiolo^^, —Prof. Burdon-Sanderson lectures on Circulation, 
Respiration, and Btxlily Motion. Mr. Dixey lectures on Histo¬ 
logy ; and Mr. Hatchett Jackson on Elementary Physiology. 
Practical classes are conducted by Messrs. Dixey and Gotch. 

Human Anatomy. —Mr, A. Thomson lectures on the Central 
and Peripheral Nervous System, and Digestive System. He 
also gives demonstrations on Topographical Anatomy, and has 
a daily class for Dissection. 

Medicine. —Dr. Darbishire given demonstrations at the Rad- 
cliffe Infirmary, in Physical Diagnods and Regional Anatomy, 
and Mr. Winkfield gives demonstrations in Surgical Di^nosis. 

Botany. —Prof. Bay ley Balfour lectures at Botanic Gar¬ 
den on Vegetable Morphology and Physiology. 

Mineralogy,— Vxoi. Story-Maskelync lectures at the Museum 
on Minerals ocairring in Lodes. 

Geology. —Prof. Prcstwich lectures at (he Museum on the 
Principles of Geology. 

Anikrapology. —Dr. Tylor lectures on the Development Qt 
Culture, Sign Reading, &c. 

Mr. A. L. Selby, B.A., Demonstrator of Physics in the 
Clarendon Laboratory, has been elected a Fellow of Mert;oii 
College. 

Mr. IL Ti. Dixon, M.A., of Trinity College, bos been elected 
a Fellow of Balliol College. 


SCIENTIFIC SERIALS 

In the Journal of Botany for August Mr, J. G. Baker con¬ 
cludes his notes on British Rubi, and Mesars. Roy and Blsset 
contribute the second and concluding port of their notes on 
Japanese Destnids fillufetmted).—-The number for Sej^tembor 
commences with an interesting and important paper by fh* 
Massee, on the structure and fijhction)! bf th0 auhterrkndWn 
parts of Lathresa sqmmarh, U (also iUualrated)^ He reMrds 
the plant us of saprophytic rather than parasitfc hainS tbe 
disks or haustotta on Wmch its paraidtism depends being Aw- 
quently entlrelly^ ah^t old plants. In somo 
but not eB, the wty arp eovered :(0lth the inyoellikm pt a 
fungus similar td thht by Kamiea^ th the 
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instalment of Mn J* Gv BaUct*s synoj'isis erf 
1!?^ ^RHIeocarpeee (» occupied hy a monogTAph of the forty 
Ipedrfs of remaining artkiics in those and those 

in t'h« October number are of lese general interest, or are 
teprmta or reports. 

^ J^vist0 Sd^iJfCQ-Tndmiriai^t September 15.—Experiments 
on the electric conductivity of vappurs and gases, by Pmf. 
Giovanni Luvini, The importarit experiments here described 
have been carried out for the purpose of exposing the commonly 
aocepted fallacy that moist air and gases in general arc good 
ooAtmetors, Having already argued against this view in his 
recent meanoir cm the origin of atmospheric electricity, the author 
now clearly shows by a series of carefully conducted experiments 
that such bodies as moist air, aqueous vapour, and other gases are 
under ordinary pressttre absolute non-conductors. Under prc*i- 
aures varying from 16” to lOo® C. none of the vapours tested by 
him betrayed the least conductivity, all acting as excellent insu¬ 
lators* He promises to resvraie the subject in his work on the 
Polar auroras, to which the present essay and the memoir on the 
origin of atmospheric electricity serve as introduction. The 
conclusions ao far arrived at, combined with Faraday's memor¬ 
able exMrimenls on the causes of the electricity in Armstrong's 
hydro-electric maciune, tend to show that gases and vapours are 
not even electrified by friction with themselves or with solid or 
fluid bodies. Tlcnceforili pbysici‘*ts must reject, as erroneous, 
all such theories respecting the electricity of machines, of the 
air, or the clouds, as rest on the assumed conductivity of 
moist air or on the property of gases to be electrified by friction. 
It is pointed out that, were the saturated atmosphere and clouds 
really good conductor.^!, such a phenomenon a,s lightning would 
be simply impossible, or at all events extremely rare.—Separa¬ 
tion of nickel from cobalt, by Pietro Gucci. For the new method 
here proposed and de'Crtbed it is claimed that it is Ixuh easier 
and much more expeditions than that of Fischer and Stromeyer, 
also that it determines the presence of the smallest particle of 
nickel in any quantity of cobalt.-—New hygvomeiric formula and 
tables, by Prof. Paolo Cantoni* 


SOCrETlES AND ACADEMIES 

London 

Entomological Society, October 6.—Roliert McLachlan, 
F.R.S,, President, in'the chair.—Mr, \V, Bartlett Calvert, of 
Santiago, Chili, was elected a Fellow.—Mr. McLachlan exhi¬ 
bited a number of seeds of a Mexican species of Euphorbiactic^ 
popularly known as “jumping seeds,” recently received by him 
from the Royal PIortlculturaT Society. He stated that these 
seeds were known to be infested with the larvse of a species of 
T^rfridiitr, allied to the apple Tortrix, They were first noticed 
by prof, Westwood at a meeting of the Society held on June 7, 
1658, and the moths bred therefrom were ((escribed by him 
9 & Carpocapsa saliitans. These seeds have since, from time to 
time, wen referred to both in the United Kingdom and 
America.—Mr. Roland Trimcn exhibited and read note.s on 
some singular seed-like objects found in the nests of TfrmitUy 
and^so in those of true ants, in South Africa. They were 
apparently of the same species as those from the West Indies, 
described in 1833 by tne Rev, L. Guilding as Margai^dts 
formuariuSy which was usually referred to the Coccida!' They 
were of various shades from yellowish pearly to golden and 
copper colour, and were struti together by the natives like 
beads, and used by them as necklaces.—Mr, W. F. Kirby exhi- 
Hted, on behalf of Mr. J^ohn Thorpe, of Middleton, a long series 
of buff and melanic varieties oX Amphidasis Intulariiiy and read 
notes on them communicatetl by Mr. Thorpe,—Mr. Kirby also 
exhibited, op behalf of Mr. Nunney, a dark variety of Ar^^mnU 
agiaia from Caithness and a tawny-ooloured variety of Vanessa 
urHca from Bournemouth.— M. Alfred WaiTly exhibited a fine 
aeries of Saturnias and other Bombyces, mostly bred by him, 
from South Africa; also specimens of Dirpkia tatiuiniay 
Aftaeus arkahty Pia^samia eecr&pia^ P, csnwu/Ai, Caihsamia 
mMuhJmsy and C. pr&nuihmsty from Central AlnWta. M. 
Waifly tftatod that several of the l^rge South African ^p^ipi^midat 
formed no cocoons, the krvse entering the e^h to nadergo the 
ckmge to the pupal state. Mr. Trimen ^d he waaalrfe to Confirm 
^ fiatement.—The Hev. W, ^ov^r exlhSbitedatiit^ of 

nitote Aeari which hhd been dbing injiny to frnii freni Jtkiir Un- 
Poulton gave an acconnt pf tW 
Miebyhiffi with the layVftofseVfm^ecieadfl^g^na l^ 


for the puri^ose of ascertaining the relations of pupal colour to 
that of the surface on which the larval skin was thrown offj 
which had formed the subject of a paper lately read by him 
before the British Association. He also exhibited the frame 
constructed by him for the purpose of these experiments.—Mr. 
Slater exhibited a specimen of Prionus coriarius found in Devon¬ 
shire on fennel, and a specimen of Calandva palmarum from 
Pembroke Dock.—Mr. Enock ex hi hi led My mar pukhellnSy and 
a specimen of Aiypus pkens recently taken on Hampstead 
Heath.—Mr. Elisha exhibited a series of GcU^kia hippaphaAhy 
bred from larvse collected at Deal on Hippophai‘ rham-noides .— 
—Mr. Billups exhibited Echthnss lancifff'y a species of IchtieU- 
monidee new to Britain, taken at Walmer on August 15 last. 
He remarked that Brischke had bred members of this genus from 
Seda sfkedformhy S. formicaformisy and Leucanux obsoleta ; but 
that in this country the genus was littli known, only one species 
being mentioned in Marshall’s lUt of /chnettmonuite.—Mr. E. A. 
Butler exhibited living specimens of Chilads typha^ received 
from the Rev. E. N. Bloomfield, of GuestUng, Hastings ; nnd a 
pair of Harpalm discoideusy obtained in August last, near 
Chllworth, Surrey.—Mr. A. J. Rose exhibited specimens of a 
mountain form Of Lyeeena tfir^aurea, recently collected by him 
in Norway.-—Mr. Champion exhibited Teratocoris antennatus 
and Drymus pilieomisy taken near Sheerncs.**.—Mr. W. White 
exhibited a sjiecimen of Ckelonia en/a with abnormal antennae, 
and read notes on the subject.—Mr. Elisha read a paper on 
the life-history of Gfome/ra JW(77'dl^^^hr/V7. —Mr. C. O, Water- 
hrjuse communicated a paper on the tea-bugs of India and 
Java. 

Sydney 

Linnean Society of New South Wales, Aug. 25.—Prof. 
W. J. Stephens, M.A., F.G. S., President, in the chair.—The fol¬ 
lowing pai>ers were read :—Note on Eu,alyptns Uucf>xyhn (F. v. 
M,), by W. Woolls, Ph.D , F.L.S. In the “Flora Amlra- 
liensis,” vol. iii., two F.ucalypts previously regarded as distinct 
species (E, leucoxyhity F. v, M., and E, stderoxyUnty A. Cunn.) 
were united under the former name. Dr. Woolls has long 
thought that this step was a mistake, and in his paper he gives 
reasons bared upon the examination of specimens oflxJth fonns, 
in favour of their specific distinctness, and of the restoration of 
Cunningham’s name to the red-flowering iron-bark of New 
South Wales, the other name being restricted to the white gum 
of Victoria and South Australia.—Contributions towards a 
knowledge of the Colcoptera of Australia, No. HI., by A, 
Sidney OllifT, F.E.S. This paper contains notices of several 
new species of Nascio —n genus of Buprestidx—of which two 
are named L, munda and A, widtesima. Additional localities 
for some previously known species are also given, N. carissitnn 
being recorded from Sydney.—List of the fhehidex of the 
Mudgee District, by Alex. G. Hamilton. In this paper, which 
is a contrilmtion towards a knowledge of the geographical dis¬ 
tribution of plants in New South Wales, fifty-seven species of 
orchids are enumerated as occurring in the Mud^ce District; 
and particulars arc given concerning tbeir habitats and the 
months during which they flower. In addition a comparison 
of the orchids of this district with those of the county of Cum¬ 
berland and of the other Australian colonies is also given.—On 
an undescrihed species of Chilodactylus from Port Jackson, by 
E. P. Ramsay, LL.D., F.R.S.E., nnd J, Douglas Ogilby. 
Under the name of Chilodactylus pdynmttt/ms, a new species of 
Morwong is described, and its amnily to C. carponemusy Cuv. 
and Val., is diseased,—Dr. Ramsay exhibited a number of very 
rare birds from Derby, North-W'est Australia, recently collected 
in that district by Mr. Cairns. He particularly drew attention 
lo the following ;—Poepktla aruiicauda, Poephiia mirahilisy 
Danacicola pcchrahsy EmhUma pUtay EstreUia annuhsay 
Estrelda ruficaudtiy Ptrethdryas cervinivenirisy Smicrornis 
ftaveseensy Pardaloius ^-uhrUatuSy Pardahtus urapygta/xsy 
MeUurus totanaiusy Malnrus (futntatmy Cacatua ^wnapisy 
CHmaeferis mdanuray Geophaps afhiventrisy A spur enttniusy 
7 'riekogla^sus ruhritarpxMus.^^-^x. Macleay exhibited the fol¬ 
lowing new or rare reptiles and fishes collected by Mr. W. W. 
Froggtttt in the vicinity of Cairns, Queensland;—Snakes; 
7 V^tEm 0 Hus pietnraiusy Schlcgel, Dipsas baydUy Macleay, 
PpQpIetifixalus assimiUsy Macleay, Iloplmphalus nigresiHatusy 
Kfeifl:, Nardm erassesy Macleay» and Dendrothis HlcnalUy 
hfadeay,. : Varanns aeelfatusy Gray, VaranuSy sp. ?, 

jUnnUay n* sp.y four species of Gebkotidse unknown, one with 
tall ^ wifttbj and several other unknown Ifrards. 

Firitea t DdU^t MumlHit Macleay, ArUUm rufiscensy Madeay, 
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Sirranus IaM(tat<Uu$t Blcek* a species new to Australiai and a 
species of probaidy undescribed, remarkable for its 

minute scales. Collected 6rom the same district were a number 
of among which Mr. Fletcher pointed out examples of 
Myh dplickopsi:ft B, carulea^ //. lesuairii^ H» Urvnii, //. 
Hontfa, H» ^raciUnt^i LimnodynasHs ormUust and two other 
species not determined. 

Paris 

Academy of* Sclencea, October xi, —M. Jurien de la 
Graviere, President, in the chair—On a principle in rational 
mechanics, and on a demonstration used by Daniel Bernoulli in 
1757, by M. de Jonguieres. The reference is to the author’s 
recently-explained theory of the hydro-extractor, the funda¬ 
mental principle of which he now fintls was already known to 
Bernoulli, at least so far as concerns the action of the pendulum. 
His demonstration, analogous to that of M. de Jonqui^res, is 
contained in his memoir entitled, Principes bydroslatiqucs et 
mwhaniques, 6S:c-,’* which obtained the pri^c of the Royal 
Academy of Sciences.—On the persistence of the instinctive 
functions and voluntary movements in bony Hshes after extrac¬ 
tion of the cerebral lobes, by M. Vulpian. In supplement to 
his previous paper on this subject, the author mentions the case 
of a carp operated upon on March 18, x886, and which survived 
till September 29, During this period it acted in almost every 
respect like any ordinary &h, noticing and avoiding obstacles, 
seising and swallowing its food, rejecting non-alimentary sub¬ 
stances, and so on. With the exception of smell, it evidently 
retained all its senses and instinctive and intellectual faculties. 
This experiment fully confirms the results already detemuned by 
the researches of M. Is. Steiner, and shows that m fishea instinct 
and will survive the extraction of the cerebral lobes, which in 
reptiles, birds, anti mammals are the seat of those faculties.— 
Experimental researches on the nature of ri^r moriis, by M. 
Brown-StSquard. The object of these studies is to show that 
the rigidity ensuing after death is due neither altogether 
nor even to any great extent to the coagulation of the 
albuminous substances of the muscles, as ^till maintained by most 
physiologists on the authority of Brilcke, Kuhne, and Wundt.— 
On the temperature of the bed of oceanic basins compared with 
that of the continents at the same depth, by M. Faye. In con¬ 
nection with the reference made to this subject in the opening 
address of the President of tlie British Association at Birming¬ 
ham, tlie author takes the opportunity of generalising the law 
already established by him respecting tne more rapid and dec|ier 
cooling of the earth’s crust under the seas than under the con¬ 
tinents. Not only is this Jaw applicable to the Polar seas, whose 
lowest depths have a temperature very near zero, but also to 
those which do not freely communicate with the Poles. In these 
waters alsio the temperature decreases with the depth, the differ¬ 
ence between them and the continents at the same depths being, 
within about IS**, as great as for the oceans.—Purification of yttria, 
by M. I^coq de Boisbaudran. In the process of purification here 
described the earth A, differing little from that of M, CRve, 
yielded a beautiful phosphorescence of a pink auroral tint, due 
not to the yttria itself, as supposed by Mr, Crookes, but to the 
presence of a minute trace of bismuth derived either from the 
primary substance or from the reagents,—Fluorescence of the 
compounds of bismuth subjected to electric effluvium in 
tfacuo, by M. Lecoq de Boisbaudran. In this paper the 
author sums up his observations on the pink fluorescence 
referred to in his previous communication, lie remarks inci¬ 
dentally that during these studies he detected traces of bismuth 
in numerous chemical products, several of which were supposed 
to be quite pure^ —Summary of the meteorological observations 
made during the year 1885 at four stations in the Upper Rhino 
and Vosges districts, by M, Him. The observations ncrc tabu¬ 
lated give the highest and lowest temperatures from month to 
month at Colmar, Thann, Schlucht, and Munster, the actino- 
metriq readings taken at the Colmar Observatory, the atmo¬ 
spheric pressure, rainfall, and other meteorological data at these 
stations.—On the transformation,of surfaces, and on a class of 
differential equations, by M. E. Picard.—The reciprocal re¬ 
lations of the great forces of Nature, by M. Emile Schwoerer. 
TJie author’s remarks are in reference to his French translation 
of M. A. Klein’s remarkable analysis of MM, Him and 
CUusLUs’s recent memoirs contributed to GMa,--*^tumtion of 
nOrmai arsenic add with iixne-water and with the water of 
strontian, by M. Ch. Blares.— ^Contribution to the study of the 
alkaloids, fay Oechsner de Coidnck* Two very sensitive 
teugentt are described, which ate easily produced, and which 


are likely to prove Very serviceable in the diagnosis of 
the various alkaloids and of the different bases, treated trir 
the author.—On the geUus |Cossmaon> by 

A. Giard and J. Bonnier. Jn the 
of Concameau the authors have discovered an Mntowismt 
closely allied to those met by Frits MflUer in the Porcmlatue of 
the Brazilian seaboard. The study of this species, here muned 
JSnfiffnscm mif/Mt justifies the division of the genus mxxpOied 
by Kossmann. The term Entonisem being reserved for the 
two species of parasites of the Porcellanae, the Em^nUms of 
the crabs would then constitute the MUas Entiom, — DUeosed 
grapes in the vineyards of Ia Vendfe, by M, Frillieux, The 
vineyards of this district have this year been attacked by a 
species of mildew here fully described.—On aomegamet-beariiig 
rocks of Puy de-Ddme, by M. Ferdinand Gonnora. It is shown 
that, contrary to the received opinion, the important group of 
garnets, whether ns a mineraloglcal accident, or as an essential 
constituent element of the different grenatites, is largely repre^ 
seated in the primitive or plutonic formations of Fuy-de-Ddme. 
—On the phosphated deposits of Beauval (Somme), by M* 
Stanislas Meunier, From a careful study of the phosphate of 
lime recently discovered at Beauval, the author infers that the 
phosphated chalk of Picardy belongs to an older geological 
epoch than that of Belgium. 
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PuiM^iS fi/ tifi EtM^ far MngUsh Readers. 

Bjr H«n^ Sidgvdck^ KA%htbrjdK^ Professor of Moral 

PhSosophy* (Jjand^n: Macmjdlan and Co., 1886,) 

tho earliest times of Oeek thought the foremost 
philosophic minds ctf Europe have restlessly sought 
ior sanctions of the moral code; and the last quarter of 
the nineteenth century sees but little unanimity of opinion 
on the subject The purely intuitional moralist dreads^ 
in the determimst ethics of evolution and of utilitarianism, 
the deathblow of virtue properly so called. The followers 
of Bentham and of Spencer foresee the downthrow of 
nvorality unless some sanction more solid than the in- 
tuitlonalist can supply be found for the ethical creed, 
unless morality be established on a scientific basis.^ 
Neither can bring himself to understand how the creed of 
the other can really influence conduct; and both believe 
in their inmost hearts that the conduct of the other is 
really determined by something that goes deeper than 
the outward profession of faith. 

Amidst the divergencies of ethical opinion, however, 
practical morality has undergone but little modification. 
Notwithstanding the momentous change wrought by the 
Introduction of Christianity into Europe the ideal at 
which the good man aims to-day differs but little from 
that towards which the ancient Greek directed his 
endeavours. It is true that the Christian virtue of 
humility takes the place of the Greek highmindedness; 
but it is questionable whether the standard of excellence 
practically set before himself by the bishop who preaches 
the one differs materially from that of the philosopher 
who inculcated the other. This uniformity of practice 
amid diversities of faith, notwithstanding that the prac^ce 
is in a high degree the outcome of the faith, receives 
perhaps sufficient explanation when it is remembered 
that the conduct of the individual is determined by a 
triple service—the service of Self, the service of Man, and 
the service of God, But the service of God—mediaeval 
monkism notwithstanding—takes practical expression in 
every-day life in the service of Man, while the pure service 
of Self is rendered impossible by the exigencies of the 
social life. In this way conduct is practically reduced to 
a subtle compound Of Egoism and Altruism. Whether 
the welfare of others is sought from motives of self- 
interest, or the improvement of self is ennobled by the 
tbonghtthat in this way the level of humanity is being 
misdi, matters not practically- The material morality is 
the same, however wide may be the essential and formal 
difference. 

But man is an inquiring animal, especially in the scien¬ 
tific and phiioso^kal varieties of the genus. He cannot 
extent with the inere possession o^ moriM iatuitions, 

, ^ to ascertaintheir causeabd mode 

"" iti his hi|^dr dey^oimfenta essen^ 

A He is imt the 

;H«i^“i|^sdeace 

.. 




lift Frtrf- Sid^ck’s ” Outlines of the History of Ethics *• 
we have a lemarkably clear and succinct accouiU: of the 
ansWers that have been given to these questions. In 
dealing with the sul^ect as a separate province of thou|d)Lt 
there is this peculiar difficulty, that ethical theory is In a 
very high degree determined by philosophic creed* The 
ethical theory of the Platonist for whom the Universe has 
thought itself out from the abstract to the concrete, in* 
evitably differs from that of the modem evolutionist who 
believes that material and mental groupings have gradu^ 
ally advanced from the simple to the complex until the 
extraordinary complexity of the human brain and human 
thought-processes has b^n reached. Prof. Sidgwick has 
met this difficulty as fully as the space at his disposal 
rendered possible, and by not unduly narrowing the limits 
of his province has presented a tolerably complete bird's- 
eye view of the history of ethical thought. 

His work begins with an Intradmtion intended to assist 
the reader in grasping and arranging the somewhat com¬ 
pressed historical matter presented to him in the body of 
the book. The student who comes fresh to the subject 
will probably find the study of* this introduction more 
valuable at the end of his first perusal of the work than at 
the outset of his labours. Then follows in Chapter I. a 
general account of ethics, in which the subject is defined, 
and its relations to theology, politics, and psychology are 
clearly indicated. It may be useful to give here the 

summary view of ethics" with which this chapter 
closes:— 

^^The subicct of Ethics, most comprehensively under¬ 
stood, includes (i) an investigation of the constituents 
and conditions of the Good or Well-being of men con¬ 
sidered individually, which chiefly takes the form of an 
examination into the general nature and particular species 
of {a) Virtue or {b) Pleasure, and the chief means of 
realising these ends ; (2) an investigation of the principles 
and most important details of Duty or the Moral Law (so 
far as this is distinguished from Virtue); (3) some inquiry 
into the nature and origin of the Faculty by which duty is 
recognised, and, more generally, into the part taken by 
Intellect in human action, and its relation to various 
kinds of Desire and Aversion ; (4) some examination of 
the question of human Free Will. It is connected with 
Theology, in so far as a Universal Good is recognised, 
inclusive of Human Good, or analogous to it; and agfiin, 
so far as morality is regarded as a Code of Divine ap¬ 
pointment* It is connected with Politics, so far as the 
weli-be ng of any individual man is bound up with the 
well-being of his society; and again with Jurisprudence 
(or Politics), so far as morality is identified with Natural 
Law. Finally almost every branch of ethical discussion 
belongs at least in part to Psychology ; and the inquiries 
into the origin of any moral faculty and the freedom of 
the Will are purely psychological.” 

The three following chapters form the main body of 
the woric. The first deals with Greek and Graeco-Roman 
ethics. In this chapter the author brings out clearly the 
Socratic paradox, that men's ignorance of justice is the 
sole ceune of their unjust acts, that, in a word, no one is 
voluntarily bad; and its justification as the outemne of a 
pair of apparent truisms* (t) ri^at every one wi^es for his 
own gob^Vwmfid it if he could, and (3) that those 
wibo ki^ m righteous acts would prefer 

while who did not know could not do 
^ ^ pracrical fact^ 
^ rifeir moments of passion what In 

’ A,';'.' n t> 



tiow they to be And 

iibe^ action tahbi& the llii^ of least rosisunce et the 
Dttono^t of tefeptatfon* there follows remOm 5 n ftie hpar 
of hitter tetnemhrance. In the moment of trial, knowledge 
of right is not absent but submerged. The development 
of ethlciil doctrine as it passed through the hands of Plato 
and Aristotle, 0^Zeno and Epicurus, is treated with marked 
clearness and ability. 

In the chapter on Christianity and mediaeval ethics the 
maib characteristics of Christian morality occupy a con¬ 
siderable space, the only writer whose doctrines are 
expounded at any considerable length being Thomas 
Aquinas. 

The last chapter deals with modern ethics, chiefly 
English. The author, however, tells us, in his preface, 
that he has not attempted to deal with contemporary 
modes of ethical thought—with which he has been 
engaged controversially—except in a very brief and 
summary way. The motive is admirable ; but the fact is 
to be regretted. As a '^manual for students” the book 
would have been more complete had contemporary ethics 
formed the subject of a concluding chapter. There are 
many who will take up this book as a summary of the 
subject as a whole from the hands of one of its masters, 
and who will be disappointed to find so meagre an account 
of modem transcendental ethics and of the moral theory 
as sanctionedby evolution. The writer who has 
treated the ethics of twenty centuries with such marked 
impaVtiality could safely have been trusted to preserve a 
due " objectivity of treatment in dealing with the modes 
of ethical thought in his own time. 

All genuine students of human thought and endeavour 
will thank Prof. Sidgwick for having presented them with 
this altered and enlarged edition,, in a handy form, of his 
article in the “ Encydop«dia Britannica.” 

C. Ll, M. 


PROFESSOk CHRVSTAVS ALGEBRA 

Algebra: an Elementary Text-Book for the Higher 
Clasfies of Secondary, Schools and for Colleges, ByG. 
Chrystal, M.A. Part I. (Edinburgh: Adam and 
Charles Black, 1886.) 

“*nPHERE arc few things where the want of an en- 
A lightened scientific public strikes an expert more 
thnn the matter of scientific text-books.” ** For our teach¬ 
ing of algebra, I am afraid, we can claim neit^jer the 
sanction of antiquity nor the light of modem times. 
Whether we look at the elementary, or at what Js called 
the higher teaching of this subject, the result is unsatis¬ 
factory. . . . In the higher teaching, which interests me 
most, I have to complain of the utter neglect of the all- 
important notion of algebraic form*” **The logic of the 
subject, which, both educationally and scientifically speak¬ 
ing, is the most important part of it, is wholly neglected. 
The whole training consists in example-grinding. What 
shoidd have been merely the help to attain the end has 
become the end itteJf. The result is that algebra, as 
teach it, U neither m art nor a science, hut an it]'fdl|ie6ted 
^rrago of rules, who$e object Is the solutfon of axmfo* 
ation problems," ppldem for the of a 

text-hook haft come how^ ln to 
book so neatly trixmhe^ and cpbipacted that ho cd^Koh’ 


look% through it. 

c'anditoe for a tnlniihuih pass , 

our ftystemi sets such mehh ehde 'btfoire ^' 

encourages such unwmrthy conceptions of >t, ! 

to be wondered at that the cry arise*^ thht fWpBft dl^ene^ 
rate beneath even the contemptible standards of out Jan* . 
amiiiations, , . . The cpre for all this evi) is simply ta 
give effect to a higher ideal of education ih geneital, hnd 
of scientific education in particular. Science cahrtot iiye 
among the people, and scientific odticatiOn cannot hp 
more than a wordy rehearsal of dead tej^^bboks, unfoss 
we have living contact with the working minds of living 
men.*’ 

Such being some of the author's weighty utfetinces in 
his famous British Association address to Section A 
(Natuuk, vol. xxxii. pp, 446-449), it was with much 
interest we read the announcement that he was writing 
a treatise on algebra, and it is with much pleasure ure 
have perused this first instalment of 542 pages. This is 
no ordinary treatise: school text-books’ abound, and 
more arc on the way. This bears traces everywhere of a 
master's genius; those are but clever arrangements of 
well-known materials. 

This is an elementary volume because “ it begins at 
the beginning of the subject ” ; it is not written, however, 
for babes, It will have been noticed how the address 
quoted above insisted upon the “all-important notion of 
algebraic form”; at the commencement Prof. Chrystal 
lays down generally the three fundamental laws, and 
thence proceeds deductively. This he does because this 
idea of algebraic form is “ the foundation of all the modern 
developments of algebra, and the secret of analytical 
geometry, the most beautiful of all its applications.” The 
following abstract of the interesting preface will best indi¬ 
cate the writei-'s aim. Outside algebra proper the reader 
is expected to be familiar with the definition of the trigo¬ 
nometrical functions, and to have a knowledge of their 
fundamental addition-theorem. The first object is to 
“develop algebra as a science, and thereby to in¬ 
crease its u.sefu 1 ne 93 as an educational discipline/^ 
Sources of information are indicated, and a 'most 
admirable feature is the introduction of numerous his¬ 
torical notes. With regard to some of the early chapters, 
which are specially hard reading for junior students, l*rof. 
Chrystal writes that they were “ written as a suggestion 
to the teacher how to connect the general laws of atgebm 
with the former experience of the ptipiL In writing 
this chapter 1 had to remember that 1 was ©n^ 
gaged in writing, not a book on the philosdphica} 
nature of the first principles of algebra, but the‘first 
chapter of a book on their consequences.” 

The subject is broken up into twenty-two chapters, abdr . 
as the arrangement—“ the result of some ten years/ eatjpe^ 
rience as a University teachen"-“deviates somewhat ’ 
ordinary usi^, we give the headings :^i) 
laws and processes {associatitm, commutation, find 
bution, with historical nb^t); (2)liws of 
degree; (3) theory of quotients, first principles bf 
of numbers; :(4j( dUtrSbutkm pf prpdficjtf (4 finfi - 
* Irie of aubfititution, heriiogbheky, 







iob^ i (9) 6D^tl^lllat^w of 

(icv) irxaiioii4^ ('n) 

’ (l^}) tompJei tvmnbers j 

yariatitcm; (14) bti conditional 
in gion^ittj (diminattOT]^ traiisfbrmaidon); (rs) 
va^^i^on of a functiojx ; (t^) a<}uation$ and functions of 
(d^rinin%n(8, contour lines); (r?) equations 
of the second "degree ; (t8) general theory of integral 
fuO^lions (Newton's theotttn^ Lagrange's interpcdation 
fptmulaf maxima and minima) s (19) solution of pro- 
bldms j (?o) arithmetic^ geometric, and allied series ; (at) 
U^rithma ; (za) theory of interest and annuities. There 
is,a laige collection of exercised: with regard to these, 
after reading the address, we are prepared to hnd that 
thfo author deprecates the idea of a reader’s working 
through all these at the first reading: they are given for 
the sake of variety, and to be worked at different times of 
reading. Answers are given at the end We have put 
the writer’s own words in the forefront, that our readers 
may be reminded of what he has said hi the past and 
informed of what he has now attempted to do. The 
result is a work of singular ability and freshness of treat* 
ment. It follows no previous leader, it will give rise to 
shoals, possibly, of imitators, but it will bear boiling down 
by the " fifth-rate workmen ” whom the Professor lashes. 
It is not a book for our elementary classes, but it will be 
an excellent work to put into the hands of some of our 
sixth-form pupils. It is admirably adapted for thoughtful 
students at our Universities who have not the dread of 
examinations before their eyes, but can afford to go 
deeper into the subject than the ordinary run of our 
students do. The book is excellently printed and is of a 
handy size. We hope the second part is well advanced. 


r//£ MAMMALS OF CENTRAL AMERICA 
Biohgia C^nirali-Arnericma* Mammalia, IJy Edward 
R. Alston. With an Introduction by P. L. Sclater, 
M.A., F.R.S. 4to, (London: R. H, Porter, 1879-82.) 

progress of various portions of the great work 
^ upon the fauna and flora of Central America 
undertaken by Messrs. Salvin and Godman has been 
from time to time noted in our columns. Each section 
of the extensive and almost exhaustive mass of material 
wWch the industry and liberality of the projectors and 
editors of the work have accumulated, has been placed in 
the hands of some one specially qualified to render them 
available for the purposes of science. No one could 
have baen fpuad more fitting to undertake the description. 
(rfthe imammals than the late Edward ft Alston, whose 
lamented and untimely death deprived zoology of one 
vrhnae carefttl and conscientious method of wm-k gave 
pvdisdse of a career of ^reat benefle to the progress of the 
branch to which he hod d«vot<^ hinweif. He 
4 ( 9 i* tmfe^ una^itel evan to copsipletf work 
vhitdtoweshaflnishingiK^^ pen 
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ihto. .Central America is a subject of much interest 
which has been particularly investigated by Mr Sdlatar , 
■whose observations are extended or confirmed by 
Alston. One species only {Aleles vfilerosus) is^ knowp. to 
inhabit Mexico, reaching as far north as the 23rd parallel^ 
The Tnsii^tivora are represented only by 5 small species 
of Soricidm^ The Camiv&ra are more numerous. The 
FeUdm comprise the southern Jaguar, Ocelot, Margay, 
Eyra, and Jaguarondi, the widely distributed I^uma, ai^ 
the northern Say Lynx- The dogs are all northern 
forms, viz., Canis lupus^ C. latram^ and Vuipes ^Hrgini- 
anu$. The MusUlidm are well represented by both Neo¬ 
tropical and Nearctic forms. The two North American 
Bears, Ursus hembilis and U, anuricanus^ both extend 
as far as Northern Mexico, and are therefore included 
within the scope of the work. But the most interesting 
of the Carnivora are the curiously generalised group of 
Procyonidos, Of 8 recognised species of this family, 
7 are included in the limits of Central America, the 
Brazilian Nasua rufa being the one exception. Of 
special interest are the rare and little known Bassaris 
asiuta and Bs sumachristi (of which a new figure is given), 
and Bassaricyon gabbi. The Ungulafa are, as is well 
known, very poorly represented in the actual fauna of the 
American continent, though so abundant and varied in 
former ages. Four deer of the genus CariacuSy the 
northern Big-Horn and Prong-buck, two Peccaries and 
two Tapirs are all that can be mustered as denizens of 
the Central American region. It should be mentioned 
that the distinguishing cranial characters of Dow’s Tapir 
are carefully worked out and figured. A fair proportion 
of the essentially Neotropical Edentates and Marsupials 
extend beyond the Isthmus of Panama, including the 
three modifications of thfe Antcater type, an Armadillo, 
three Sloths, and seven Opossums. 

The Cetacea of the coast are not included in the work, 
but there is a full notice of the Manatee, containing 
copious extracts from Dampier’s quaint but graphic de¬ 
scription of the habits and distribution of the animal in 
his time. As in so many other cases, the correct scien¬ 
tific designation of this creature is a matter of consider¬ 
able perplexity. We quite agree with Mr. Alston in 
keeping Manatus for the generic name, but australis can 
hardly be accepted for any of the species at present dis¬ 
criminated. It was originally applied to a combination 
of the African and American forms, as opposed to hn’ealis^ 
the northern Manatee or Rhytina, and if retained should 
belong to the former, as the African habitat is mentioned 
first by Gmelin (1788) and Tilesius (1812), and is the only 
one given by Shaw (r8oo). Cuvier (1809) first distinguished 
the African from the American species by their osteo- 
logical characters, calling them respectively “ Lamantia 
du Senegal ” and “ Laitmntin d'Amdrique,’’ which names 
were subsequently Latinised by Desmareat (1817) into 
M. semgalcnd^ and M, americanus. This last name 
Is therefore certainly preferable tp M, australis for the 
West Ipdian animal In a recent monograph of the 
C. Hartlaub {Ziologiscke Jahrlmch, 1 ^ 6 ., L) has 
i ,Jhvi?stig?Ubd tynonyiny, and admits two 

of the New World, if. latiroitHs 
(Natterer), M. ameriemf^i 
■ as a'cbmpohndi of the two- The'Central 

by Hartlanb to M. 
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M. if^un^s liuftlug appiu^tli; ipottfiitted to the upper 
W$iter$ cif the and Orinoco; but we cahnot say 

thikt we are satteded with the supercession of Cuvier^s 

tihtne for that of Harlan. 

The work is illustrated by twenty excellent coloured 
plates by Wolf, Keulemans, and Smit, representing new 
or little-known s{^cies. We cannot conclude out notice 
without again expressing our admiration for the scientific 
enthusiasm and public spirit shown by Messrs. Codman 
and Salvin in the manner in which they are carrying out 
their great undertaking. W. H. F. 


PACKARiyS **FIRST LESSORS IN ZOOLOGY 

First Lessons in Zoology^ adapted for Use in Schools. 
By A. S. Packard, M.D., Ph.D., Professor of Zoology 
and Geology in Brown University. American Science 
Series, Elementary Course. (New York : Henry Holt 
and Company, 1886.) 

O NE of the principal objects of the American Science 
Series, we are told, is to supply ‘'authoritative 
books the principles of which arc, so far as is practical, 
illustrated by familiar American facts.” Another “ lack ” 
intended to be supplied by the series is that of text-books 
which “ do not at least contradict the latest generalisa¬ 
tions.” Whatever success Dr. Packard may have attained 
in the first of these objects, we fear he has not always 
kept clear of the many pitfalls into which writers of com¬ 
pilations in any branch of science are in these days nearly 
sure lo stumble. Some of his statements are certainly 
in contradiction to the latest generalisations of zoological 
science. 

On p. 38 we find, in the account of Mil/epora, two forms of 
zooids, distinguished as “nutritive” and “reproductive.” 
The so-called “ reproductive ” zooid is nothing of the kind, 
but simply a tentacle-bearing zooid unprovided with mouth 
and stomach. Its function is to assist the nutritive or 
gastro-zooids in obtaining nutrition, by directing small 
panicles of food towards the latter Of the reproduction 
of MilUpora nothing is yet certainly known, but Prof. 
Moseley has suggested that it may probably give off a 
free-swimming Medusa. 

Again our author, in enunciating the differences of 
animals and plants, states (p. 6) that plants “ inhale car¬ 
bonic acid gas, and exhale oxygen,” and that animals do 
just the reverse. This seductive and oft-repeated anti¬ 
thesis is unfortunately not strictly accurate. Both plants 
and animals inhale oxygefi and exhale carbonic acid gas. 
But in the case of the chlorophyll-bearing plants this 
process is obscured by an opposite process, by means of 
which the carbonic acid gas (CO3) is broken up into its 
constituent elements, the carbon (C) is absorbed into 
the plant, and the oxygen (Oj) is set free* This 
process is, however, rather a nutritive than a respiratory 
process. 

Spekking of Amphioxus (p. 139) Dr* Packard states 
that the water after passing through the gill-alits “enters 
the general body-cavity.” This is ah error: the water 
enters ibxipiribmnchidl cavity—a perfectly distinct struc- 
tuit of quite different Nor has 

eye-apots,” but only on®. 


Lungr/jtfM, the African ^ 

havh been mixed up ^ 

not belong to this order at all. Tbe 

correctly figured (p. hut is tiathkd 

just above, and is stated to he found ih the 

which is the case with Fotyptorus^ but not vAik Prth 

topterus. 

These inaccuracies occur to us as we turn Over the leaves 
of the “ First Lessons in Zoology whfear it would notbe 
difficult to find others. We must also say that the wood- 
cuts arc mostly of coarse execution, and not always well 
drawn. On the other hand, it may be allowed that as 
great, or greater, faults might he fbund with every other 
attempt that has yet been made to supply a school-book 
of zoology. We are not acquainted with a really satis- 
factoiy work of this kind. A good text-book of zoology 
for beginners has still to be written. In the meanwhile^ 
Dr. Packard's “ first lessons,” although going rather too 
deeply into certain portions of the subject, may be use 
fully employed for this purpose, without fear of teaching 
much that will have to be unlearnt 


OUR BOOK SHELF 


Ge- 


Russland: Einrichiungen, Sitten^ und GebrUuche. 

schildert von Friedrich Meyer von Waldeck, 

Die Schweiz. Von Prof. Dr. J. J. Egli. (Leipzig : G. 

Frey tag, 1886.) 

These volumes are amongst the latest of that encyclo¬ 
paedic workj “ Das Wissen dcr Gegenwart,” which has 
now passed its fiftieth volume. Although, so far as the 
publication has at present gone, there are more volumes 
devoted to popular descriptions of countries than to any 
other, yet general scientific subjects are by no roeiviis 
unrepresented. Thus, volumes have appeared on meteor¬ 
ology ; insects, useful and injurious \ the sun and planets; 
light and heat; the fixed stars ; the earth and the moon; 
comets and meteors ; electricity and its applications ; 
the nourishment of plants ; sound ; the ocean, &c* 
The series is progressing rapidly, we arc glad to see, 
with very short intervals between the successive volumes, 
from which it is to be presumed that the undertaking is 
meeting with the success which it deserves amo^st the 
German people, although, we r^^rct to believe, U would 
ruin any publisher who projected and attempted to carry 
out a series of this scope and magnitude in this country. 
In both of the volumes before us the work appears 
to be done as thoroughly as the space admits Hetr 
Meyer von Waldeck^s book is the second part of a Wotk 
on Russian laws, customs, and manners, and specially 
deals with the system of administration, and natiorUp 
defence^ the church and clei^gy, and the grades of tpclety'i 
Prof. Lgli's account of Switzerland contains a Isige 
amount of information compressed with much Bkill into 
a very small space. It is not merely a tourist’s book, . 
although the tourist who would not take a more^ intel- 
iigent interest in Switzerland after having read it mat 
know a good deal about the country j it Is an ®xceti|ant 
account of Switzerland ivhich mds^bt be read wkh iitsttW't 
tion even by persons who never Idok forward to 
that country. The first paragra^ of the first < 
deals with xh/t Umeii^ Or pr^atorip wriod j ; 

chapter in the book sketches the history ,of thA iSt < 
Gothard railway^ The nkmei^s ext^lent 
must add largely toihd AttmctiyqnbSs, 
th# senesy bowOver, thb bookil 
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lETmUS TO THE ELfITOk 

Jllify 0 r 40 es «»i fpt pplni 0 n$ tf;r- 

. hp kii cpim*pmd*mi 9 * E$Ukirwi Ae %mieriaki U 

^ Ptk^iiir i 9 ^epmsi^ i^Uh ^ r^$cted manu^ 

> ^cfipu^ Ha native is ^ nnat^mans wmmnnicoHans, 
ITlkiMaiiorwf^tfy rsf$uses camspondviUs ia ktep thir lifters 
sknr 4 ns possihU, The pmsnre an Hs spate is sa great 
tkni if is impossifli atketiflse^ insnn the ep^rante even 
a/ eamsnssnitafumstanfasning interesting and navel fattsJ] 

lUn tbo CcntittctiDn between Cbemlcel Constitution 
and PhyeioldfioAl Action 

In his l«ttex to N/VTUac last week (p, 5^)1 Dr. Blake oon- 
aiders that 1 have not only nusundersto^ the scope of hU 
experimentSi but have been led into error on account of my 
having no definite idea of the meaning of the term chemical 
ccmstfttttion, which he thinks 1 have endently confounded with 
tbit of chemical CQmpositiQn> 

In regard to the first of these points, 1 shall be very sorry if, 
by mishap, 1 have not rightly understood, or have failed to 
appreciate at their true value, Dr. Blake^s experiments (most of 
ifAuch were published before I was bom), for 1 regard him as 
a true pioneer in the field of pharmacoloj^. 

The scope of Dr. Blake’s rei^earches, as defined by himself in 
the Report of the British Association for the Advancement of 
Science for 1846, wax ** fully to establish the law of the analogous 
action of iaomorphous substances.” 

X should no doubt have described Dr. Blake’s researches 
more correctly had I used the word '* iaomorphous ” instead of 
translating it into popular language, fur my translation nn* 
doubtedly does not give the lull meaning of the word; but my 
whole address was an attempt to make a difficult subject as 
popular as I could, and I thought that X had sufficiently acknow- 
teoged Dr. Blake’s priority by observing that the present epoch 
of pharmacology might be dated from his researches, although 
it was those of Crum Brown and Fraser which fairly started 
pharmacological investigation in a new direction. Pi rhaps Dr. 
Blake will ^ inclined to regard my shortcomings in re^rd to 
him more leniently if he wm read over my address again, for, 
if he does so, I think he will see that if on my part 1 have 
(ailed to give him due credit, he on his part has completely 
misunderstood the whole drill of my address, which was to show 
the importance of chemical constitution as distinguished from 
<^nucal composition. T. LaUdur Brunton 

The Origin of Species 

Xt* has already been pointed out by Mr, Evershed that the 
** physiolomcal selection of Dr. Romanes is identical with the 
theo^ outlined by me nearly two yeans ago in these p^ct. 
(vol. xxxi. n. 4). As all the objections which have been raised 
apply equally to my theory, I may perhaps be allowed to give 
my answer to some of them; it will probably differ in some 
points from that promised by Dr. Romanes in the J^ortmghtfy, 

I quite agree with Mr, Wallace (in the Fortnightly) that it is 
Oidy among the group of animals which have at least pne 
common parent that the corresponding variations of the sexual 
organs which are required for physiological insularity would be 
l&cly to occur. But when he maintains that not more than two 
0 r three of such a group would reach maturity, and that there* 
fore they would soon die out, be seems to me to forget that it is 
only on the average that the number would be $0 small. Many 
groups woul^ be small, and would die Out; exceptional families 
^srouid be mote numerous and more lucky ; just as we can all 
point to human families sphere twelve or more children have 
n^ed maturity, ihotmh the average number of those who do 
#0 ia under three in a fomily. 

Jlie survivors, mOre m lew numerotta, would generally not be 
aetdleied far &otn their common birthplace, so that their chance 
ofrjRndittg another would not be v^ small, especially if the 
iek)i^ iUstIUct u^ss correspondingly aaodifted, and, this might 
^ thedaw ^hat we khow of the between 

" • > * ’ alofogJoalpartsof therf^oduetivefonction. 
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which a smaU group possesses.' Any useful variation occurdng 
In a laege group, ir not swamped by the effect of mterhreeding 
widi a large number of unimproved forms, must take many 
getmrations to modify the whole moss; while a similar nsefm 
variation occuning in one member of a small and plmiologic^ 
ally Isolated group could mod^ the whole group in a few gener^ 
ations. The existence of a six-fingered man in Er^Iond would 
not appreciably modify the inhabitants in a thousand years, even 
if it Was a slight advantage to have six fingers ; while if a six^' 
fingered man was introduced into an island with five other in¬ 
habitants, a fair proportion of the population would prubably 
be six-fingered in three generations* 

It is perhaps worth pointit^ out that the curious connection 
between colour and fe^Uty, in which Mr. Wallace seeks for the 
explanation of the sterility of species, follows at once os a corob 
lafy from the doctrine of philological selection. For, apart 
from any special modification of the sexual instinct, all animals 
seem to prefor to l>reed with those of their own colour, and 
hence any chaiwe of colour in the isolated family would be an 
advantage, and would indeed remove the one disadvantage 
under which such a family lies. So a change of colour, other¬ 
wise useless, would in such cases be preserved, and be found 
accompanying sterility with the parent species. 

Another of Mr. Wallace’s objections seems to me a strong 
argument in favour of my (and Dr. Ronmnes’s) theory. He says 
that some animals, not only of different species but of different 
genera, can produce hybrids, and he instances the pheasant and 
Black grouse. Now this is just what we ought to find on our 
theory, and ought not to find on any other. If either structural 
divergence or divergence in colour produces infertility, then the 
phea^nt and the black grouse !<houlcl be sterile, since they differ 
more, both in structure and colour, than many sterile pairs. But 
if species are produced sometimes by physiological isolation, but 
sometimes by other causes, such as geographical Isolation, spon¬ 
taneous distaste (not disability) for pairing, or even unaided 
natural selection, then those species which have been produced 
by aid of any of these latter processes will be fertile in spite of 
any ordinary amount of divergence, since nothing has occurred 
to render them otherwise ; whUe those which have been formed 
by physiological isolation will be sterile even though they have 
hardly diverged at all. We cannot tell, without a‘^5ummg what 
1 am trying to prove, what form of isolation bos been at work, 
except in the case of island species; but we can tell that there 
ought to be boi h very divergent fertile forms and slightly divergent 
non-fertile forms, and this is the case. 

It has also been objected that the gradual increase of sterility, 
as we pass from different species to different genera and families, 
proves that divergence produces sterility. But it would exist 
on my theory; for if physiological isolation, more or less 
complete, occurs before each species is formed, it will have 
occurred at least twice between the members of two genera, and 
more often between those of two families. If B is separated 
from A by being nearly infertile, and C from B in the same 
way, C is likely to be still more infertile with A. But in some 
cases geogi'aphical or other isolation takes the place of physio¬ 
logical isolation, and then any number of successive divergences 
may occur without any accompan^ng infertility. 

It has been said (1 have lo3t||he 
amount of sterility has resulted M s 
gence produced by artifida] selAo 
on my theory, physiological isolBp] 
rence of a fertility circumscribed l| 
parentage, must be of very common occurrence, since it must 
have occurred not only once for each of most of the rect^nised 
species, but many more times when the resulting species has 
cued out, and in some cases where the two species, though still 
existing, have not diverged in any way so as to suggest to 
observers that they are not one, (just as many island species do 
not diflfer perceptibly from those on the mainland). If spon¬ 
taneous pi^siologic^ isolation is so common, it would be 
certain to occur, at any rate in Its commoner partial form, among 
the great variety of our domesticated animals, even if, as 1 
beUeve» ordinary variation has no tendency to produce it. 

Edmunp Catchpool 

Friends' |nitUnre» E.C-, October 13 

Unto upon the Habits of TeetaceUa 

IffmrmSH and five months ago 1 found eleven specimens 
of Cilis' s^ .uj^ a fotv'traUsu^ of a bouse 


le reference) that a certain 
some cases from the diver- 
ion. It may be so. But 
m, the spontaneous occur- 
thc boundary of common 


the OjichtA oa MoWhig Aa^jr I' 

e^p(ured eleveaih6b& l& ,tjM place. Thire nOd own ex- v 
ca^i^Tnally heavy ub, extendhb oveit some 4ey», imn^ieWly 
preubtts to those on Whieh I forod the specimens, and it there^ 
me tieetikx prdbatde that these animats are driven out of the 
earth whi!^ It becontjas sodden with moisture. Thus it is pos¬ 
able to ftccodnt for the capture of a very imusuat number of 
flfpeehneos, fbr, os fa)" os 1 can learn, the species has hitherto 
been met with singly in this locality. 

I have also ascertained what happens to the animals when 
the earth in which they are contained becomes hard and dry 
fiom the loss of water. A few of the twenty-two specimens 
Wel-C leilled and hardened* and the remainder were put in a box 
containing earth* in which they buried themselves. In the press 
of other wor!? the box was neglected, and remained untouched 
in my laboratory until to day, the earth having quickly dried 
into a hard cake. To-day I emptied the box, and fully expected 
to find the slugs dried up dead, but to my surprise I found 
twelve spev'imens alive, each encysted in a thin transparent cap- 
Rule formed of the hardened mucous secretion of the aoimal's 
skin; The body was contracted, and oval in shape, but it had 
been so completely protected from evaporation that there was 
no noticeable redaction in bulk after these hottest months of the 
year, during which water had been entirely withheld. One or 
two sjjecimens had died almost immediately after capture, and 
a few escaped, so that all those which had been exposed to the 
heat and dryneSR in the box had become encysted, and survived 
in apparent health. Edward B. Poulton 

Wykeham House, Oxford, October 19 

Lepidoptera and Migration 

Thk subject of migration in connection with Lepidoptera is 
beginning to receive some attention at the hands of our best 
lepidopterologUts. I am decidedly of opinion that the abundance 
or scarcity of many species of Lepidoptera is largely regulated 
by migrations from abroad. Last year our southern shores were 
visltea by an abnormal number of rare but this year 

there have scarcely been any records of captures published con¬ 
cerning them. L would be interesting to know what are all 
tbe innuences which cause these migrations, and if there is a 
periodicity to the phenomenal occmTcnccs. 

Birmingham, October 12 W. Harcourt Bath 

Tbe Earthquake of October 16 in the Vosges, &c. 

May I be allowed to call attention to the fact that Alsace lies 
on the direction of the great circle, “boundary of Tertiary 
formation of the United Sates,mentioned in my letter which 
appeared in your number of the 14th iust, (p. 570), and further¬ 
more that Strasburg has been repeatedly shaken since 1355, ihc 
first date which I found recorded as having been marked by a 
Bhock. It is quite true that the interval between that shock and 
the next recorded (1556) was 201 years ; but the greatest sulisc' 
quent interval, that between the shocks of 1577 and 1655, was 
only of 78 years. This interval represents a miiltipJe of 13, 
being « 13 x 6. The of 13 is of frequent recurrence, 

08 I purpose to show in a p^r which I have about terminated 
on this question of intervaisMd periods of earthquakes. 

m J. P. O'Reilly 

Royal College of Scienc«^r Ireland, Stephen's Green, 


Dublin, October 23 

JRECEN 7 ' ORNITHOLOGICAL WORKS 

T he future student of British birds ought to have little 
difficulty in working out the distribution of species 
within the shores of Great Britain, so much excellent 
work having been done in the way of local lists during 
the last few^ears, and certainly one of the most useful 
will be the little work on “ The Birds of Cumberland and 
WestTtmreland," just issued by the Rev. H. A. Maepher- 
son and Mr. w. Duckworih.^ The situation of these two 
counties is Interesting, especially to the student of migra¬ 
tion. and the notes on the passage of water-birds and 
sea-birds are particularly good. The oompteteness of the 

^ **Th« n^Rof OmARHond crHkmI|y «to MtidktS *o«* MirtW «fi 


infomatson^and the'ooh<!iae nnft.jsbihjpite 
is conveyed, rendet thl^ wboH ^ 
faimistic work i^ould bO; ahid it torpas ^ 

paniment to the many etoltenUoubty nitscftaW^ , 
nave appeared in Enk|nn 4 during thdi 
It woulci be well if every expiring species in Crci^ Brilhni - 
had had its des-th-song as well sung os is the c^se 
the DottercU, by Mn F. Nicholson, in the pMsint work. 
While Protection Acts are spreading their segis over many 
birds in the breeding season, so that tbd numbers 
visibly increasing, and the enlightened core of a few 
landed proprietors aids the work of bird-pfreservatlto* 
there are still a certain number of species whose nestihg 
days in this country are numbered, and which, like the 
Great Bustard and the Bittern, are doomed by the inexor¬ 
able advance of civilisation to seek less pvet-crowded 
countries in which to breed. The (too probably hpal) 
breeding of the Dottertll in Cumberland is therefore 
appropriately described by Mr. Nicholson, who haa 
himself taken the eggs in the county. An excellent 
account is likewise given of the breeding of the Pied 
Flycatchers. 

We learn with some surprise that the White-headed 
Long-tailed Titmouse of Scandinavia, the true Acndula 
ca^data (Linn.), may be detected in Cumberland in 
mid-winter," when “ the appearance of a flock of ddulta 
in their snow-white caps is refreshing to an insular ob¬ 
server.'^ We should like to see some Of these Titmice, 
and may sUitc that an example is a desideratum to the 
national collection, where we should be glad to receive a 
specimen. Our experience in France, where we have 
shot all three races of the Acredula caudata^ is that it is 
impossible to detect the difference of the forms when in 
the open, though a difference in note led to our recognis¬ 
ing A. irhii. We can only consider the true A> caudaia 
to be a very occasional, though not impossible, migrant 
to our shores, and we by no means sympathise with the 
authors of the “Birds of Cumberland" in their »up- 
pression of the name of Acredula rosea for the Brid^ 
Long-tailed Titmouse, from a dislike to the ** neediest 
multiplication of species.” As regards Great Britain the 
facts are perfectly plain. The resident is always 

recognisable, and the white-headed form is only a very 
occasional winter visitant, and however much they may 
interbreed in the Rhine Provinces or elsewhere on the 
Continent, there is nothing of the kind in England, #here 
perfect differentiation exists; and therefore to say that 
our English Long-tailed Titmouse should be called A^e- 
dula caudata of Linnaeus, is a mistake and nothing else, 
for that name belongs to the Swedish fotpt Those 
ornithologists who continue to do this suppress a most 
interesting fact in nature, viz. that the isolation pf the 
British Islands from the rest of Europe has produced* 
well-^marked modification in the colour of some of oht 
birds, amounting in certain instances to a subspecific value. 
The same reasoning applies to the Coal Titmouse^ wherfe 
our authors state that “ British specimens have 
olive backs, as contrasted with the slate-gray backs iSf 
typical German spedmena, but intermediate furmi 
occur." This is not our experience. In summer pldth^, 
when the olive-brown tips and the leathers 
the back of the English Coal Titmouse isgrayy an^^a* 
is difficult to tell it from a summer’^plumngea 
the Continent. But if two winterkilled birds 
pared, the difference between Vhe British abd 
specimens is very strongly markedy for the back 
latter remains gray, wher^ae in the Bridrfi form k 
brown. Having been the first, gs we bdfiOVe^ fed diN# 
thk modification In the Ihitm 
we first gave k the nahh^ Of 
^aJy collected * evi^iefs of ha 
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We have recently' received firom Amferifia two publt- 
^k>bs of the highest value, dealing with the expe- 
^i^onsjyrosecttted under the auspices df the United 
States Cvovemment in the high north, lu the Bulletin 
of UftitW States National Museum, Dr. Leonard 
Stejnegergives his*'Results of Ornithological Explora- 
Mm in the Commander Islands and Kamchatka.” Dr. 
Stdneger has worked hard for several years at Pal®arctic 
ana Nearctic ornithology, and of the many important 
contributions from fais pen the pre 3 ent Bulletin is ^rhaps 
the most noteworthy. Although Kamchatka has been 
visited by several of the Russian naturalists, the published 
fnformatton respecting its ornitholcgy has been meagre 
enough, if we except the labours of Dr. Dybowski, whose 
collections have necn described by himself and Dr. 
Taezanowski. Dr, Stejnegcr divides his woHc into three 
parts: (i) a review of the species of birds collected or 
observed by himself on the Commander Islands and at 
Pciropaulowski in Kamchatka; (a) a synopsis of the 
birds reported to inhabit Kamchatka; and (3) conclu¬ 
sions. One hundred and forty species were obtained by 
I!)r. Stejneger himself, and of all of these he gives a full 
account, with synonymy and measurements. Naturally, 
the Auks, which abound in the Japanese and Kamchatkan 
seas, come in for a- large share of attention, and Dr. 
Stejneger's description of these difficult species is very 
complete, especially as regards the shedding of the 
lamellae of the bill, on which Dr. Bureau and Dr. 
Dybowski have had much to say in their writings. As 
these, observations are accompanied by illustrations * 
cdoured on the spot by the author from freslily killed 
birds, there can be no doubt that they will be of inestim¬ 
able value to the future student. Several new specie* are 
described, most of them, as might be expected, being 
extreme forms of Siberian birds, Cuculm peninsuUv re- ; 
presents C kelungefms of Japan, DryobaUs purus and 
/>. immaculatus take the place of the Palsearctic Wood¬ 
peckers, Z>. major and A minor ; Pica Kamckatica that 
of the Magpie, P. caudata. The synonymy of the Red¬ 
polls is well treated, and a series of exhaustive meaaure- 
n^nts given- We can scarcely believe in the new race of j 
the Starlet Grosbeak, Carpodacus erythrinus grebnitskii^ 
^eing the variation which takes place in a scries of C 
etythrinus from other localities ; nor can we distinguish 
the Kamchatkan race of the Yellow Wagtail, Budytes 
fierva leucostrintus^ which seems to ps to be inseparable 
Irom B. Jimfii of Europj^ of which species it is an 
Eastern colony. If the differences pointed out by Dr. 
Stejnegcr hold good, it will solve an interesting pro¬ 
blem in geographical distribution, because it will be 
much more simple to recognise three forms of A i 
: die ordinary one breeding In Europe and win- ! 
in Africa; an Eastern form, B, leucosfriatus^ 
hnaeffing in Eastern Siberia and wintering in the Malay 
Arebipelago; and a central pne, A beema^ breeding in 
Siberia jtnd wintering in India. : At pjtsent we have fully 
rec^nis^ the latter, whereas the European and East 
-Smerihu bWs appear to be idenrical, though possessing 
breeding and wintering habitats, with the 
Ct^htraJ Siberia bird intorpp^ed rcwstipds its breeding 
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the eff'hand way recehtly attempted by Mr. Dresser^ Let 
06 ornithnlogUt neglect to study the “ Conclusions ** with 
which Eif, Stejneger finises his work, as there are 4 otne 
admirable crittcafflotes ; and in conclusion we congrato^ 
late America on having gainedfrom Europe such a thorough 
worker as the author o? this volume shows himself to 
We have peruseaevery page of his ** Review ” vuth interest, 
only regretting that our series of Kamchatkan birds U so 
poor in the British Museum that we have not been able 
to study, as we should have liked to do, with the speci¬ 
mens in our hands. 

The bulky volume entitled a Report of the Inter¬ 
national Polar Expedition to Point Barrow, Alaska*^ con¬ 
tains 24 pages of ornithology, by Dr. Murdoch, and many 
excellent notes on the birds are given. The chief interest 
centres round Ross's Gull, of which the Expedition suc¬ 
ceeded in obtaining a large series—more, in fact, than 
there were before in all the museums of the world put 
together.” Coloured figures of the adult and young are 
given. So, slowly but surely, are the gn-eat desiderata of 
bird collections being rendered available for science. 
Only a few months ago this Gull was reckoned one of 
the greatest prizes to be obtained, and now we not only 
know the immature plumages, but something of its migpra- 
tions and habits. Its previous rarity may be imagined from 
the fact that until the present year no specimen existed in 
the British Museum, where now, thanks to the liberality 
of Mr. Henry Seebohm, a fine adult bird is exhibited. 

Our colleague, Mr. A. G. Butler, has varied his ento¬ 
mological pursuits by publishing a little work on British 
Bird^ eggs/ the figures of whicn he has drawn himself; 
and he has shown himself as capable a draughtsman of 
eggs as he is admitted to be of Lepidoptera. The plates 
bear evidence of the difficulty which the author has ex¬ 
perienced in mastering the shadows of the objects, as 
several plates are differently treated in this respect; and 
perhaps it would have been better if Mr. Butler had re¬ 
drawn some of the earlier plates which did not satisfy 
him. The chromolithography, for which Messrs. Mintern 
are responsible, is certainly on the whole satisfactory, and 
may be found available for this kind of illustration, 
though we notice a tendency to heighten the colour, 
which in our opinion has hitherto proved an obstacle for 
the employment of the process as regards birds them¬ 
selves. The figures of the eggs are, however, undoubtedly 
good, and no book yet published in this country shows in 
a better degree the variation in form and colour which 
eggs are subject to. In this respect Mr. Butler's little 
work will be useful to all oologists, and it can confidently 
be recommended to the young beginner as a hand-book. 
Tlie letterpress is too short for a complete account of the 
nidifications of the birds, but contains a good deal of 
information in a narrow compa^. 

An **Oxford Tutor” in hiirattle work, ** A Year with 
the Birds,” diacouraes pleasarmy enough about his fea¬ 
thered favourites ; and whether^ the classic grounds of 
a college garden or in themounflAnsof Switzerland shows 
himself an observant student of Nature. We have read 
this book with considerable pleasure, and it has carried 
us back in memory to many such scenes as the author 
describes, though wc have lacked his easy fecility of 
recording his experiences. As he is interested in migra¬ 
tion, we recommend his spending an autumn holiday on 
the milder parts of the south coast, where he may really 
toeetwth a of Blackbirds, and even of Robins 

and Hedg^^flparrowa So fcc^n an observer will find 
eneagy So the unravelling of some of the 
dl&ult. :n*<AUmis vhich yet surround the study of tomt 
ofdur. Bnrish $pecics>aaa we may venture to point out 

hint due: or; t^d facts which have occurred to us during 
bo thus, when he si^aks of the 
(P' “an English species,** 
of mukh Uy a 


i^e mat to know whotkor it it the laifc or t}» 
which he mot with. Again, on p. 73, when he ta)k$ of 
the sheet of water or marshy ground which might attract 
the waders and sea^Hrds so commonly found near Ox** 
ford/ is it TM>t the east wind which drives the latter along 
the course of the Thames, rather than any peculiar at¬ 
traction of the fountry near Oxford? The fact of the 
Cuckoo carrying her egg in her bill for deposit in the 
nest of her victims is now universally admitted; but 
what concerns ornithologists is the greater or less re¬ 
semblance of the egg deposited by the female Cuckoo to 
the eggs of the foster-parents which she selects to bring 
up her young. The Spotted Flycatcher has undoubtedly 
a song (p. 83), but it is a poor affair, and is heard only, 
according to our experience, at daybreak. It is true that 
the Green Sandpij^r (p, 86) has really only the legs 
greenish, but the reason of the perpetuity of the name to 
which our author objects, is because Linnseus called the 
species ockropus^ and the name adopted by the older 
English writers was the Green Sandpiper, which has been 
handed down to the present generation, as is also the case 
with the Grey Wagtail* The author knows his Dresser 
and his “ Harting,^’ but he can learn something of the 
affinity of Robins smd Redstarts (pp. 88, loi) from Mr. 
Seebohm in the British Museum Catalogue (voL v*), or 
in his History of British Birds.” The little essay on the 
** Birds of Virgil ” is most interesting, especially with 
regard to the Alcyon^ which, we agree with the author 
and his authorities, was probably not our Kingfisher, 
though the presence of the latter on the sea-shore in 
some numbers is a fact at the season of tlie autumn 
migration^ We offer these few remarks to the author as 
oints of further study on which we should be glad to 
avc the observations of a true naturalist, such as he 
evidently is. 

The Rev. Gregory Smart has recently published a little 
book on the “Birds on the British List,” which is a 
critique on the list issued by the British Ornithologists’ 
Union, which he collates witn the works of Mr, Dresser, 
Mr. Seebohm, and the fourth edition of “ Yarrell." The 
book is disfigured by a slovenly style of writing, for 
which the printers’ errors can scarcely account, and this 
is the greater pity, as the author’s intentions are good, 
and he scores distinctly on several occasions when dis¬ 
secting the evidence on which some birds are admitted to 
the British List while others are rejected ; but the Eng¬ 
lish in which he endeavours to record his conclusions is, 
to say the least of it, a little mixed. The author con¬ 
fesses to “having had but little experience," and it would 
therefore have been better to have restricted himself to 
the main object of his book, viz. the criticism of the 
evidence on which some species are retained or re¬ 
jected in the works above alluded to. When he gets 
outside the boundary of his critique, he talks in some 
instances simple nonsense, as in his remarks on the 
Cold-vented Bulbul (p 18). Mr. Dresser and Mr. Bidwell, 
in aiding and abetting Mr. Smart in bis hap-hasard identifi¬ 
cation of his Bulbul’s egg, could scarcely have expected the 
, punishment of having their rash opinion published to the 
world. On p. 41 some more nonsense appears about 
AntAus hdoricianm and A. campestris being conspecific 1 
The author would seem to be unaware that “ Ungani ” 
is generally spoken of as ** Hungary ” by English writers* 
and that “Los Angelos Gala" is a locality which will 
puzzle many an “inexperienced” collector for whose 
benefit Mr. Smart professes to write. We would advise 
the author, before publishing another book, to get some 
Ariend to look over his manuscript for him, as a good 
deal of the difficulty of unravelling the meahing of his 
sentences would have been avoided by a ehnple attention 
to stops and commas, vdiich h hot too much to 
expect from a “late Scholar of Trinity College, 
Cambridge;** ' 

It 


M ost of our rea^s are a^re 
strocted by Ztilner, wab a 
that its spots were swriaceous products bf locm 
and that its atmospheric drculaBon was Olose|y mpcMtisd 
upon the terrestrial, with trades and anti-tidaae^ ab’ 
equatorial belt of calms^ land*- and sea-breezes, the laat 
due to the contrast of tem^ature between the slag- 
islands constituting spot-nu^i, and the inUandeSebnt 
ocean in which they fioated* On these lines M. Schute 
has reared a solar edifice out of materialB to a lai^ 
extent new. Sixteen additional years of residts in one of 
the most rapidly progressive branches of modern physi** 
caJ astronomy, give him an advantaj^ over his pr^e- 
cessor, utilised to the utmost in modif^ng, extending, and 
generalising views of which he is the intrepid, though 
not blind, partisan. The upshot, we venture to assert, is 
to prove them wholly untenable. If M. Schulz's inge¬ 
nious advocacy fail to recommend them, their inherent 
weakness must be great Our readers shall judge for 
themselves of its success. 

In the work before us it is undertaken to account for 
the whole array of solar phenomena, from the conserva¬ 
tion, through long geological ages, of the solar activity, 
and its cyclical fluctuations, to the production of a pore 
or a facula. With this alluring prospect in view we are 
invited to regard the sun as a liquid globe composed of 
unknown substances, glowing at a temperature some¬ 
where between io,ooor and 20,000® C. Although the 
heat rises towards the centre by a very low gradient, the 
inequality suffices to insure the distribution of the loss by 
radiation throughout the bulk of the globe, vertical con¬ 
vection* currents carrying down the cooler and heavier 
outer layers, and replacing them with hotter and more 
buoyant materials from the interior. Thus the danger is 
averted of the light-and-heat-giving career of our lumin¬ 
ary being brought to a premature close by the untimely 
formation of a crust. The relative permanence of that 
career is further secured by the application to a, liquid 
sun of Helmholtz’s gravitational principle of the main¬ 
tenance of solar heat. 

The extensive atmosphere surrounding this molten mass 
is composed mainly of the unknown gas emitting Kirch- 
hoff’s “ 1474” line. Thisj in M. Schulz's opinion, is the 
primitive and simplest form of matter. Its atoms, many 
times lighter than those of hydrogen, are the fundamentzd 
units by the various aggregation of which the atoms of all 
other substances whatsoever are constructed. It plays, as 
we shall presently see, a very important part in the solar 
economy devised by our author. The solar supply of it' 
1$ on a prodigious scale, since it fills, mixed with small 
percentages of hydrown, helium, and metallic vapours, 
the vast spherical shell visible during total eclipses in the 
form of a corona." 

In the lowest strata of this gaseous envelope the ptmto- 
sphere hangs suspended at a height of a lew thousand 
miles above the real surface of sun. Its structure: 
resembles that of our cirrus-clouds, only that metafile and 
incandescent condensing paztides are substituted ibr 
aqueous frozen ones. The Fraunhofer absorption M* 
Schulz brings about by the customary nmdbint^ of the 
«reversing layer,” regardless of the growing 
on the part of leading solar physicists to its excluaiye^** 
ployment in that capacitor, indeed the details speett^ 
scopic evidence swoefy receive from hiih thp 
attention they deserve. Mr* Lbekyer's reaearc^i^m/ 
“ lines widened in give an exami# of m 

work tha^t hat SegQcefiwth to be donci bn 
spectrum. Spinmiuy, mcplanotiona of its pbenbiiiena^^^^ 
sulfite, bzsa of Us thousands of dwy 
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nl^i^iog: ifttb. Bac^ fiaa ita oahot aignSti^c^ and mim 
tabbjact of n sepaiiiite^ a^d xiot; unfruidul^ 

. Pi!!bxnbinncti8 add »pota am, by our author^ connnctnd 
caum and effect, xa the inverse order of 
wnlr tHTobable occurrence, t'hem am strong grounds for 
.tbb bdief that tbe initial disturbance is that which occa- 
SKt^ aapoU bruptiveappearances ensuing cOnsequentrally. 
But, if M. ^huu's account of the tpatter were correct, no 
ii£|[M 3 % could arise without an introductory display of spon- 
taneouB and prelimmary fiamea t’rotninences, in his 
settle, are composed exclusively of the green corona] 
gas ^ 1474.” It is true that in the spectroscope lines of 
hydrotfen and helium are visible, but their meaning^ we 
are told, has been misinterpreted. ITiey take their origin, 
not from the body of the prominence, but from the glowing 
sheath with which the resistance of the solar atmosphere 
to its upspringing encompasses it. This surprising con> 
tention routes itself. The implied resistance would, in a 
few seconds, shatter into inconspicuousness the rushing 
volumes evoking it ** Quiescent prominences," more¬ 
over, would on this theory be impossible; yet they are 
often plainly visible, for weeks together, in virtually un¬ 
changing forms ; to say nothing of spectroscopic incom- j 
patibilHies, too obvious to need dwelling upon. < 

The mechanical power consumed in the projection up- , 
wards of these bodies is derived from tlie expansive force 
of gas escaping from tremendous pressure. In dilating, 
however, it loses heat, and at such a rate that by the time 
the pressure upon it is reduced from ten million terrestrial 
atmospheres to one tenth of an atmosphere, its tempera¬ 
ture has fallen from 12,000® to - 216® Centigrade. The 
ensuing condensation to the liquid and thence to the 
solid state brings abo.it a fall of 1474 snow " upon the 
photosphere. When the shower is a light one, a “ pore ” 
IS the consequence; when it is heavy and long-continued, 
the cold falling matter reaches the liquid sheet beneath, 
a group of ** slag-islands " is formed from the chilly con¬ 
tact, and a spot becomes apparent to distant onlookers. 
The overlying photospheric clouds then arrange them¬ 
selves. under the influence of atmospheric currents, into 
the characteristic funnel-shape of the penumbra, at the 
bottom of which lies the obscure solid nucleus, more or 
less veiled in dense absorbing vapours. 

Improbability raised to an infinite degree becomes im- 
possioility; and we may safely assert that that degree 
has here been reached. Criticism is silent in the presence 
of a supposition so fantastic as that of a substance pre¬ 
sumably far less condensable than hydrogen existing 
froeen in the very depths of the thrice-heated furnace of 
the sun. 

JSo much for prominences and spots ; we now come to 
faenhe. They are regarded by M. Schub as mere optical 
effects of irregular refraction in the agiuted vicinity of 
spots. Yet the plainest ocular proof of their being real 
delations above the general level of the f^otosphere is 
afforded by their not unfrequent visibility as projections 
from the anaooth border of the limb, as well as by Dr. 
De h Rue% relief-pictures obtained by the stereoscopic 
combination of photographs. 

Tb* (not undisputea) higher equatorial temperature of 
the aup aupphea M. Schuh, as it supplied Zdllner, with a 
ii:a4erwlnd " circulation, by means of which the retarded 

S ort,of spots remote ftom the equator arq, with some 
accounted fw. Their slight di^lacements in 
e.|Hre^be the mode of the sun’s boduy circulation. 
A sy^m of vorticose currentsr-HBet gPipS 
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would, under the supposed circumstances, quUkm with 
advance poleward, while the maximum retamation would 
occur somewhere between ten and twenty degrees of 
latitude. 

This rolling movement from within outward of the 
entire substance of the liquid solar globe, save a email ^ 
dense nucleus, serves, however, a further purpose. It 
explains the spot-period. 

The occurrence of spots, it must be remembered, de¬ 
pends primarily upon the escape of 1474" (which 
we may designate coronium ”) from the interior. But 
how does It get there ? M, Schulzes reply is to the follow¬ 
ing effect. 

Coronium has a powerful affinity for a certain hypo¬ 
thetical solar constituent described as ‘‘ spot-stuff." In 
middle and high latitudes a temperature as low perhaps 
as 9000® C, permits combination which accordingly takes 
place freely over a vast area. Huge masses of a com¬ 
pound of coronium with “ spot-stuff" thus enter into the 
general circulation, and are gradually carried down to 
depths where a temperature enforcing dissociation is en¬ 
countered, giving rise to the formation, under enormous 
pressure, of gigantic bubbles of pure coronal gas. By 
their variously-conditioned outbursts these finally occasion 
prominences and spots, which are more or less numerous 
according as the distribution of ** spot-stuff" is more or 
less plentiful. Admitting some degree of permanence in 
its localisation, and assuming that the great vortices 
whirl once completely round in eleven years, the spot- 
cycle is established. The equatorial spqt-and-prominence 
minimum finds its rationale in the higher temperature 
by which the occurrence of chemical association in any 
part of the separate equatorial vortices is prohibited. 

We have endeavoured, while omitting details which it 
would be waste of time to dwell upon, to do no injustice 
to M. Schulz's ideas in our brief sketch of them. Yet it 
j is difficult to treat them quite seriously ; and we confess 
! to a feeling of regret in seeing a writer of M. Schulz's 
i ability and acquirements apply them to the elaboration of 
I so baseless a series of hypotheses—baseless in this sense, 
that they rest upon a number of postulates which few 
will be disposed to allow. With sufficient liberality of 
assumption almost anything can be explained on any 
desired principles. But this is just the kind of supply 
which a prudent investigator is most chary of granting 
either to himself or others. For its misuse undermines 
the foundations of science, and involves in common dis¬ 
credit illusory theories and legitimate schemes of inductive 
reasoning. 

It is not without cause that solar physicists have 
adopted what M Schulz calls the “^as-oall theory ” of 
the solar constitution. A mainly liquid sun is for many 
reasons inadmissible. At a temperature of 10,000® C. and 
upwards, to begin with, no substance known to us upon 
the earth can exist otherwise than in a state of vapour. 
Hence the necessity for having recourse to unknown ele- 
-ments with pretematurally high boiling-points. But a 
theory of Nature built upon the unknown has, it must be 
admitted, no very secure basis. Further, the int^al 
stotes of heat of a liquid sun could not be made available 
at the surface. The heterogeneous materials presumably 
composing it would necessarily arrange themselves, in the 
order of their specific gravities, into a succession of shells 
growing in density towards the centre, which no possible 
cotivectlon-^urrents would have power to disturb. The 
result would be the formation of a crust, and—so far as 
we tan seethe speedy and final cessation of the radios 
dve jfuhction of om luminary. 

Some of the points touched upon by M. fichulz are of 
^«at we cannot hut feel gratefiit to him \fcit 

ebsphkaiiw however little we agree with h>» 

Me shows, for instance, that m 
ateibepMtt, could not, on any 

much more than 



^ photosphere without produdihg 
eh' ^totinlQf pte^ure at its b^ which certainty not 
eakit. ¥ht the ij^troscope tells us that inchndesceht 
hydtt^en is ac^tuallly present at a couple of hundred times 
h^ght Not t^an the anomaly be reconciled by sup* 
positi|f^ With our author, the solar atmosphere to be<^eny 
composed of a very much Jij^hter gas {** 1474 ")> merely, 
as it were, Wluiterated with hydrogen. Even if we were 
satisfied to ascribe to “ coronium ” an almost impossible 
degree of elasticity, it would not avail to lift the mingled 
ijydrOjgen one inch above its natural level. The law of 
diifbsion does not abrogate the law of gravity. Each 
gaseous ingredient of a mixed atmosphere obeys its own 
law of ebuilibrium, as if it existed alone^ It is true that 
the anticipated thinning out of oxygen at great heights 
in our own atmosphere has not been experimentally veri¬ 
fied ; but the incessant agitation of the air is believed to 
mask an effect which should otherwise be perceptible. 

The action of a repulsive force, such as is visibly exerted 
on comets, has been invoked as a means of escape from 
this difficulty. The supposition has much to recommend 

and would remove a good deal of perplexity; it is, 
besides, countenanced by the authority of Dr Huggins. 
Hut the more tempting it appears, the more severely it 
should be tested previous to its admission, on other than 
a provisional footing, among the theories of science. j 

The slightness of resistance to motion in the solar 
neighbourhood is one among many indications of the 
extreme tenuity of matter there. Comets well-nigh graze 
the sun*s surface without experiencing perceptible retard¬ 
ation ; and millions of cubic miles of hydrogen sweep 
onwards or upwards at rates up to 250 miles a seconef, 
almost as if /w vacuo. Since both the moving substance 
and the medium are incandescent, the varying viscosity 
of gases at high temperatures would claim attentive con¬ 
sideration in the matter, ware it not that reliable data are 
unfortunately deficient. 

The rotational peculiarity of the sun may, however, be 
said to dominate the problem of its constitution. Three 
classes of explanation are possible, and have found various 
degrees of favour. It may be produced by the fall of 
matter upon the photosphere, by the ascent of matter 
from beneath it, or by surface-currents. The last was the 
theory of 26 Ilner, and has been inherited from him by M. j 
Schulz, but may be dismissed without hesitation as cort- | 
tradictory of known facts. M. Faye’s hypothesis of ver- | 
tical currents bringing up with them a smaller linear i 
velocity is more plausihle, but needs peremptory treat- 1 
ment to fit it to the reauired shape. It is remarkable I 
that M. Belopolsky has lately deduced theoretically, on 
some hot improbable assumptions, Spdrer’s empirical 
forrmik of the diminishing rate of the sun’s rotation north 
and south from his equator (see Naturk, vol. xxxiv. p. 54). 
The coincidence is striking ; but it must not mislead us. 
It is not enough that a cause be true ; it must also be 
sufficient. Is there any likelihood of its being such in 
this case? We apprehend that the effects, even sup¬ 
posing them realised to the full, would be microscopic 
compared with those actually observed. If we take the 
mean density of the sun at double its superiicia] density 
(ah outside admission), the maximum of gravity will occur i 
below the surffice, at a depth of one^sixch of the radius, and i 
theoretical rotation-period comes out, by a rough 
calculation, about twenty-two days, But this period is ; 
not in realty complied with. The tremendous hindering 
power of friction intervenes. It occurs on paper only, 
and belongs even there but to a single stratum. The 
effects in Buperfkial acceleration must be quite incon¬ 
siderable. i 

* Acceleration from below fading, we turn to acceleration ; 
from above. And it has to be come in mind that tba | 
mode of the sun's rotation is infm^dfrom ^inov^^ 
of spot% ai^f^m them alo^ But if spofe be due, jts^ 
generally auppoied, to downH(rusbe*t tbdy hswsi 


rfhtaie, kibe augi^lv^Vd^^ 

forming them from rei^bEis of wider ifrbwiM i btiid' 
this theoretical necessity is coiffiimed ’by 
oltuiee forward attenffiiurlihe mdden 
objects. If weassuM^herthatthel^^^N^ddi^i, 
sequently the added linear voli^ky, 
gressiyefy with distance from the equakr, ke phendmmk ^ 
of spot-transport in longitude arc sati^fadtodty accounted 
for. Just such a graduated elevatibn of ke sourees of 
spot-supply forma an integral part of Mr. Locityeff 
‘^meteoric-ring theory ** of sunspots, communicated to the . 
Royal Society in May last (Natur®, voL xxalv. 251). 
The line thus struck out, however it may be modified ^ 
future experience, seems to lead, more naturally and easily 
than any other yet tried, to the solution of the problmii 
of the sun’s apparent rotation. A. M. Cl;BRKK 

T//£ NBIV OPTICAL GLASS 

E verything that Ms from the pen of Prof. Abbtf 
of Jena relating to optical matters commands respect 
His announcement therefore of the discovery of new 
kinds of glass specially adapted for the manufactute of 
lenses has been received with peculiar interest; and 
although details of information on various points are still 
wanting, enough hss been published respecting the new 
optical glass to be worthy of more than passing notice. 

All who have had anything to do with optical instru¬ 
ment-making know only too well the existence of the 
defect termed “ irrationality of dispersion/’ When Hall 
and DoHond had independently shown that the chromatic 
dispersion of a crown glass lens might be corrected by 
combining it with a second lens of flinty ^lass, a new 
impetus was given to optical research. The so-called 
“ achromatic ” lens in the hands of successive generations 
of opticians constituted the basis both of the modem 
microscope and of the modern telescope. But as greater 
and greater perfection in the construction of the “ achro¬ 
matic ” lens was attained, it became apparent that perfect 
achromaticity was very far from being realised ; for 
though two lenses might be found which should perfectly 
bring together two widely differing fays, such, for ex¬ 
ample, as the red of the line C of the spectrum and the 
blue of line G of the spectrum, it by no means followed 
that this pair of lenses would bring together to the same 
focus all other rays. On the contrary, owing to the 
“irrationality” of dispersion a “secondary spectrum'' 
would always remain uncorrected. 

The relation between the chemical constitution of a 
medium and its action on waves of light of different 
periods is one of those matters about which we are stiH 
profoundly ignorant We know that a prism of 
docs not spread out the waves in proportion to thef^ 
wave-length, or to the frequeh^ of their period^. A 
simple case of irrationality is afforded in the fact that a 
green ray which when viewed through one prism may Ife 
exactly half-way between C and G m the spectruk #W 
not lie exactly half-way when viewed through a prim Of 
a different kind of glass, AU that a corabination of two 
lenses can do is to achromatise for twO rays of the 
trum: it may very nearly achromatise for the 
bouring rays, but strictly speaking it only achromkaes^ 
for two. For ordinary optical purposes wd seek tb 
achromatise far the red and fhe blue, so ft# 

end regions of the visiye spectrum. For ^0togi5|Wc . 
purposes we aehromktik for green and Vtoiet (0^ eedb 
ultra-^violet) rays,^ lefcohcHing the eftdf f^gkas 
pbotpgraphicktfyactivespecirtiiA ’ i /' 

JO Dr. Bfeir, whosedbiwatibns 

7f^actions Of the Society eif pdklktSfhibt ; 

We ^be shgi^ioiei tp^ fer tijrtk ^ 

usto cpmpckjiidfenat^ iSree 

|!le!5alw^ pow!^^ pi 
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Imi; 1^ com^und 

, S9i dif$4 lt)»$ bei]^ font^in a tavity between two 

He ai^ sngSieetej^ eombi^ions of two 
^r niore iiaid lea^ m found t&i in apectrum of 
acki tbe freen mys }ay mucb nearer the 
ffidl^ than ih the a{?e<;tra of most metallic aolutiona; and 
he {imposed to use . the cbloridea of antimony and of 
merenry in various proportions along with hydrochloric 
aoi^i or with sal*amnioniac, in order to obtain a fluid 
wmich) white having a different absolute dispersion from 
crown-glass, should have its relative dispersion or relative 
difilfiburidn of the rays of different colonraprofijortianately 
identical throughout the spectrum, Blair’s object-glasses 
lor telescopes, though r^arded at the time as of singular 
merit, never came into use. The only recent serious 
attempt to revive a triple lens for approximating to a cor¬ 
rection of the secondary spectrum by achromatising for 
three rays has been that of Prof, C; S. Hastings, of Yale, 
who has used three kinds of glass. 

What Blair proposed to efi^t with his liquid combina¬ 
tions Prof, Abbd claims to have now achieved by his dis- 
covefry of new kinds qf optical glass. To Abbd we pwc 
the remark that, in addition to the secondary chromatic 
aberration of our so-callcd achromatic lenses, there exists 
. a second defect, termed by him the chromatic difference 
of the spherical aberrations. This term he uses to denote 
the fact that with the crown and flint glasses used by 
opticians, though the curves of the lenses be calculated 
to correct the spherical aberration, taking in each case 
the mean refractive power, there will be a slight 
residual spherical aberration for all rays not of mean 
refractive index ; the lens being spherically under cor¬ 
rected for red rays and spherically over-corrected for 
blue. 

Having realised so far back as 1880 that these defects 
were inherent in the use of such glass as opticians had at 
their disposal, Abbd determined to make a resolute 
attempt to discover new kinds of gloss which should be 
free from these vices, The research involved no kis a 
field of work than the examination of the optical pro¬ 
perties of all known chemical substances which undergo 
vitreous fusion and solidify in non'crystalline transparent 
masses, together with a detailed comparison of their 
physical and chemical properties. The work was begun 
SO far back as January of the year 1881 by Prof. Abbd 
And his coadjutor, Dr. Schott, then of Witten in West¬ 
phalia, now of Jena, Dr. Schott undertook the chemical 
portion and the melting processes; Prof. Abbd and his 
assistant, Dr. Riedel, conducted the optical examinations 
of the products. At first only small quantities, from 20 
to 60 grammes jn weighty were melted at once ; all kinds 
of chemical elements being tried with the view of ascer- 
h^ining their influence on the refractive and dispersive 
powers. Not only were glasses of ordinary kinds having 
silicjc acid for their chief constituent tried, but also glasses, 
resembling Faraday's famous heavy-glass,” made from 
boric acid and ^so phosphoric add* Sojliy the end of 
a series of fundamental facts in chemical opucs' 
were gathered together for future use. The next point 
was to use these chemicsl researches as the basis for the 
{Adduction of ml glass poascssing the necessary quali¬ 
ties df hardness, colourl^aness, and unalterability. To 
carry out thk work, Dr. Schott mdved to |«na early in 
aet up a special laboratory hr scientific glass- 
making .with th'Pper blastfurnaces, and ameking-pots m 
wbkfik .quantities of to kil<:g]rhmxb«^ ooidd be meked 
ak dnee^ 'UntUthe end of tft yea^ meareh- 

iabfiratqry wna oc^euokd almoaf mclusfvely ia>orkmg 
r the edh^tion of two practical ; The first 

0 thme was the.|Mjo^ and 



possible, by diminishing the secondary colouring 
maeparabte from the irrationality of the ordinary anicate 
dint and crown gias^s. The second problem Was the 
prochiction of a greater multiplicity in the gradations of 
Optica) glass in respect of the two chief optical constat, 
the index of rdraction and the mean dispersion, Thott^ 
this has not .generally been regarded as an important 
need in optics, it was considered by Prof. Abb6 and Dr<* 
Schott as of quite equal importance to the first. For the 
silica glasses hitherto used constitute, a^ording to their 
composition, a sirnpie series, from the lightest crown to 
the densest fiint, in which, with an increase in refractive 
index, there is practically .always an increase in the niean 
dispersion. But there is no doubt that for many pur¬ 
poses of practical optical inatrument-making^ particularly 
m the designing of optical combinations for special pur¬ 
poses, it would be a great benefit for the optician to have 
at his command otlxer kinds of glass in which the refrac¬ 
tion and dispersion are not related in the way in which 
they are in the silica glasses ; for example, a glass having 
great refraction and small dispersion. Hence the multi¬ 
plication in the available kinds of optical glass opens 
out new possibilities of great practical moment. Pending 
the publication of these very valuable scientific investiga¬ 
tions, only a very brief account can be given of the act^ 
results. The first problem has been satisfactorily solved, 
with the result that achromatic lenses of a much more 
perfect kind than has ever been attainable are now in the 
market; and the second has also been successfully car¬ 
ried out^a whole scries of new glasses of graduated proper¬ 
ties havmg been introduced into the optical trade. 

Down to the autumn of 1883 the matter was one of syste¬ 
matic scientific research; but at that date, encouraged by 
the substantial fruit borne by the investigations, a mrther 
step was taken. Jn conjunction with the brothers Dr. 
Carl Zeiss and Dr. Rod. ^isa, of Jena, whose names are 
household words to every microscopist, a commercial 
enterprise was set on foot for establishing a new glass- 
founciry. This establishment, which, under the style of 
Schott and Company, has been at work since the autumn 
of 1884, produces glass of all kinds, old and new, on a 
large Scale. The first application of the new glass to the 
microsc^e comes naturally from the famous firm ot 
Zeiss. To his new microscope lenses Prof, Abbd gives 
the distinctive name of apt)chromati€ objectives. He 
claims for them great superiority in the finer qualities of 
definition, the new dry apochromatic lens giving an im^e 
equal to that of an ordinary achromatic water-immersion 
objective. He also claims that the more perfect correc¬ 
tions permit equal magnification to be obtained by using 
a longer-focus objective with an eye-piece of higher power 
than hitherto has been usual, thus obviating some of the 
difiicuhies of very short-focus objectives Moreover the foci 
for visible and for photographic purposes are identical. 
Special compensating eye-pieces have been also devised 
for use with the new apochromatic objectives. 

Whether these new appliances are found to fulfilunder the 
test of experience all that their inventor claims for them re¬ 
mains yet to be seen; but it cannot be doubted that a great 
step has been taken. It ought also to be recorded to the 
credit of all concerned that no attempt is being madie to 
secure to one firm a monopoly of the new materials, but 
that the new optical glass is ofiered to the optical trade 
without any restriction or patent to stand in the way of 
further development. Nor Less honourable or significant 
is it that the researches of the Glaa&^technical Labora* 
toiry/* jefia should have been supported by a very 
liberal and several times repeated subvention from the 
Prtteskn"Coveittment Sudh a result arising fiom the 

endoto#t of tesea^ ample answer to the easily- 

such imdowmenu, if giveui would 
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Om^AN NAVAL CB$&RVATOnV^ 

I T will be temetrtbered by our readers that in the spring 
of' the present year a review bf the sixth yearly Re¬ 
port of the Gcnnan Naval Observatory at Hamburg was 
given (NaTURK, vol. xxxiii. P* 4 n)> ^ which the objects 
and the generar system of working in the several depart¬ 
ments. well as some special papers on subjects con¬ 
nected with the Observatory, were noticed. 

In this, the seventh yearly Report, there is the same 
evidence of the progress of useful work in all departments 
described in the Hrst of the four papers which it contains, 
but not requiring special remark. In Paper No. 2, how¬ 
ever, there is a detailed account of the building in which 
this work is carried on, and a general description of the 
instruments employed, which can hardly fail to be of 
interest even to those who may have personally visited 
the Observatory. 

The traveller approaching the docks of Hamburg by 
the Elbe, will see a square sandstone building in the 
Renaissance style situated on an eminence which rises 
abruptly loo feet above the river, between Altona and 
Hamburg. This is the Naval Observatory, in an excel¬ 
lent position for observations, and commanding an exten¬ 
sive view of surrounding objects for many miles, close to 
the shipping for the welfare of which it was chiefly esta¬ 
blished, and as it were inviting the commanders to come 
and partake of the advantages held out to them. The main 
buUoing—which in plan forms a hollow square, and con¬ 
sists of a basement, ground floor, and two stories above, 
with ample internal galleries and staircases for commu¬ 
nication with the various rooms—was commenced in 1879 
and completed in October 1881, a Naval Exhibition in 
the lower rooms having been opened in the previous 
month by the Emperor of Germany in person. 

Over the principal entrance, which faces towards the 
south-west, are three busts of well-known scientific 
worthies, that of Dove being in the middle, with Maury 
and Rfimker right and left. The square inside the build¬ 
ing is roofed with glass, giving protection to the galleries 
and the Combe apparatus which occupies the floor, whilst 
it proves but a small obstruction to the light. 

A view from the north-west side of the building will be 
found on Plate i, and on Plate 2 a plan showing the 
general disposition of the adjoining structures. 

Preceded by some historical references to the site now 
occupied by the Observatory—where fortifications for¬ 
merly existed-^in pp. 5-X2 will be found a description of 
the uses to which the various rooms are devoted, with 
references to the twenty-nine excellent plates, showing 
their size, and the mounting of the various instruments 
in them, both in elevation and plan. Ac each angle of 
the building there is a low square tower. On the western 
of these the anemometers and wind-vane are mounted, 
with electrical communications to the registering appar¬ 
atus, In the south tower is the apparatus for proving 
sextants, for which the known angles between well-defined 
distant objects are used, it being a rare occurrence for the 
latter to be obscured by fogs. A transit instrument occu- 
(nes the eastern tower, and an alt-azimuth instrument the 
northern. 

From pp. 12-26 detailed accounts are given of the 
principal normal and self-registering instruments, the 
fa^ratory, the compass observatory, and the museum 
wldi its contents. Amongst the special apparatus a regis¬ 
tering rain-gauge is described at p. 37, with an illustra¬ 
tion ; this, with the sliding-wcightbaro^aph described on 
,p. 29, was desired by Dr, A. Sprung, 

Tl^ ipa^netic pavilion in the garden is chiefly devoted 
to o^iferimental determinations of the inductfen-co- 
for various kinds bf iron, and instruction to 
students in magnetism. , 
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Sohie remarks bn J(ie uses <0 tte ^ 

founded on inimnAtm ¥ h Mer 
present Report, may pd«siWy be of 
already been expressed (Nature, vdl iabciii> 
to the value of tne efllscts produced on 
machinery for simulating the rolling and 
of a ship at sea. This doubt has beeh confirmed isy , 
experience, and some additions have been made 
apparatus oy which the effects of shaking snefa as 
be caused by the racing of the engines on board shb:i 6 r 
the blow of a heavy sea are introduced. These efifeots 
of shaking are clearly shown in the rates of the chroao*^ 
meters tried. 

As the Combe apparatus can be rapidly revolved by 
means of a gas engine, its uses have been extended to the 
trial of anemometers and the measurement of WincU 

P ressure, the arrangements for which may be seen on 
late 18, and a description of the same on pp, 13-15. 
It is reported that the results obtained are satisfactory 
with the exception of minor effects on the anemometers 
caused by draughts passing through the arched openings 
to the adjoining corridor, but this is in a fair way to he 
accurately accounted for. 

In Pa^r No. 3, the course of instruction used by 
students at the Observatory on the mathematical treat¬ 
ment of the deviation of the compass, with exam^iles, is 
shown in detail. A certain knowledge of mathematics 
and mechanics is required of the students preliminary to 
this instruction, but they have the assistance of Dr. Neu- 
mayeris deviation model (Nature, voL xxxiii. p. 587) for 
experimental illustration. 

The formulie used are, with one exception, thosO of the 
Admiralty Manual for Deviations of the Compass, pub¬ 
lished in London in 1869. 

The exception will be found on pp. 29 and jo, where it 
may be seen that a new term is introduced into each of 
the equations representing the fore-and-aft and transverse 
magnetic forces of an iron ship. The object is to give a 
mathematical expression for the temporary changes which 
arc produced in an iron ship’s magnetism when her course 
lies in a given direction for a few days, or even hours, 
under certain conditions—the change only becoming 
apparent on alteration of the course. The amount of 
change experienced depends upon the quality of the ship’s 
iron, the position of the compass, the length of time we 
is kept on the given course, tne degree of shaking she U 
subjected to during that time, and is proportional to the 
earth's magnetic force at her mean geographical position. 
The question is more fully discussed in the Archive d$r 
Dcutschen Seewartc for 1879, No. 4, where some values of 
the changes denoted by the constants E'and E’ for certain 
ships are tabulated, but these values are dependent 00 so 
many contingencies, that nothing but carefulJy-cohduct^ 
observations systematically made for each ship oatt^ve 
exact results. It may be remarked, however, that nmtn 
results of the kind just described properly analysed, much 
useful information might be deduced and furnishod 
iron vessels proceeding on a voyage, as to the prolmbile 
changes in their magnetism under various conditions.; 

The general rule at present is to depend cutirelybn 
observations of the deviations of the compass ahd thoHr 
registration for future guidance when observations can¬ 
not be obtained. There is much to be said In lavcw of 
this rule, but there is also much to be hoped for flrom the. 
more scientific treatment. It may be added ^ 
similar results are often obtained in Vessels of like typbe 
of construction, the ana^S of observations from ns^; 
vessels Is much to be dfeslred for the gui^ce df 
mandersof veesels starting on theiv first Voyi - 
ih weather when objects on land or in 
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by Mew JEeabridf Siunea, the Saadwlch 
Sen end NewYortc. Theobserva- 

tlenr yelete heiahu, temper^- 

tate ef ek andeea; mcnstore of the otmospneref and twi¬ 
lit |»h^nom^a^ including zodiacal light, whilst iKtssing 
tht.Red Sea and tropical portions of the Indian 
aw Fadfic Oceans* 

i^hdufi^ in previous yearly Reports Dr. Ncumayer has 
wblfshad much information respecting the internal work- 
aimS| and results of the Observatory he so ably 
dii^B, it k only from the perusal of this seventh Report 
that a hill idea of the pains which Germany has taken on 
behalf of her sea-going population, in building and 
quipping at considerable expense the noble Naval 
Observatory at Hamburg, can oe obtained It should 
also be remembered that mere are several minor alBJiated 
hsititutions in Germany of like intent. 


T//£ mSTITUTION OF MECHANICAL 

engineers 

A t the recent meeting of the Institution of Mechanical 
Engineers, held in Leeds under the presidency of 
Mr, Jeremiah Head, a paper was read “ On Triple-Ex¬ 
pansion Marine Engines/* by the late Mr. Robert 
Wyltie of Hartlepool, During the last few years the 
high-pressure triple-expansion engine has proved the 
successful rival of the double-expansion compound, and 
the object of the paper was to bring forward the results 
of recent experience with this new type of engine, and to 
consider bneBy the various points which have a direct 
bearing on its efficiency, as well as the most suitable 
design for marine purposes. The general conditions of 
efficiency were stated to depend on the approximate 
quality in the range of temperature in each cylinder, 
in the initial stress on each crank, and in the indicated 
horse-power of each engine. As complementary to these 
are steam-jacketed cylinders and other matters which 
are first treated of. As regards steam-jackets, when in 
triple-expansion engines attention is paid to the equal 
division of the total range of temperature amongst the 
cylinders in which the successive stages of expansion 
take place, the benefits arising from the use of steam- 
jackets arc naturally not so great as in single-cylinder 
engines with a high rate of expansion ; but however care¬ 
fully the triple engine may be designed, the jacketing of 
at least the intermediate and low-pressure cylinders is 
essential to maximum efficiency. The ratio of the 
cylinder capacities depends on the pressure of the steam 
and type of engine, the high-pressure cylinder being larger 
in proportion where large range of power and economy of 
fuel is not so important, as in war-ships as compared with 
cargo Steamers. To obtain even approximate equality in 
powers, lempemtures, and stresses requires the greatest 
core in designing the steam-passages throughout the 
engine, so that the velocities of the steam.at the various 
points and the degrees of cut-^off by die valves may be* 
carefuUy proportioned. Too much care cannot be taken 
in the design of the steam-ports and exhaust-passages of 
the low-pressure cylinder. The ports should be as small 
4s ^ssible to reduce the clearance to a minimum, and 
the the entering steam should not be so high as 

to cause excessive frictional resistance, nor tb^ of the 
mdmoft ephigh as to augment the back-pressure, and 
. the greatest efficiency is obtained when the 

leyolutiohs and indicated horse-power are not required 
tb to any great extent CqntrsJicted or indirect 
io the high^lTOssujre and hkadrmedkte 
h*^ the effiset of codding k larger difference 
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diate and low-pressure cylinders, too high a velodty of 
the entering steam will produce excessive frictional ro*- 
sistance, causing a drop m the expansion* curve, as well 
as unduly high receiver-pressure, thus disturbing the 
e(jual)ty of temperatures and of initial stresses, Some 
diversity of opinion has existed as to the order of 
sequence for the three cranks. The author considered 
the best sequence to be the high-pressure leading, low- 
pressure following, and intermediate last. As r^ards 
the number of cranks, the best design is to have two 
cylinders on each crank for a two crank engine on the 
triple-expansion system, as it is then possible to get an 
approximately equal initial stress on each crank, the 
arrangement necessitating one of the three stages of ex¬ 
pansion taking place in two cylinders instead of in one. 
A marine engine should be so designed that any working 
part can be easily examined or removed, the arrangement 
of cylinders on three cranks fulfilling the required con¬ 
ditions more nearly than any other design. The require¬ 
ments of a good valve-gear are, that it shall give at both 
ends of the cylinder an equal distribution of steam at all 
grades of expansion, with a minimum of working parts 
and no undue strains. The four principal methods are : 
by the single eccentric, by the double eccentric, by 
taking the motion from the connecting-rod, and by a com¬ 
pound motion derived from both the piston-rod and the 
connecting-rod; all have their advantages and defects, 
and vary considerably in complexity and multiplicity of 
parts. A comparison of practical results with compound- 
and triple-expansion engines is in favour of the latter, as 
regards dead weight carried, speed, indicated horse-power, 
and coal-con sumption, the latter being so lowas r4i lbs. per 
h.p. per hour, proving this class of engine to be most ot- 
cient. The paper concluded with a reference to artificial 
draught for boilers, in the special arrangement described 
the air being heated both inside and outside the uptak^ 
balanced fire doors being applied, which on being opened 
shut off automatically the hot air supplied by the fan 
both above and below the fire* bars. 

An important discussion followed the reading of the 
paper. Mr. Wm. Parker, of Lloyd’s, looked upon the 
triple-expansion engine as the engine of the future. Profs. 
Kennedy and Smith drew attention to the high initial 
I pressures employed in the triple engine, 150 lbs. per 
square inch as compared with 75 lbs. per square inch in 
the compound engines being the cause of their higher 
efficiency ; and other speakers having drawn attention to 
special features in the designs, the further discussion of the 
paper was put off to the spring meeting of the Institute, 

Afterwards the President, by request, declared the 
Leeds Engineering School of the Yorkshire College open, 
and spoke in hopeful terms of the useful work it had 
doubtless before it. 


NOTES 

We regret to have to announce the death lost week of Dr, 
Guthrie, ProftMor of Physics at the Normal School of Science. 

We understand that the Jardm des Plantes has acquired 
for its botanical collections the herbarium of Lamarck. We 
do not know under what circumstances this hod travelled iso 
far from France. But until recently it was the property of Dr. 
Roeper, Professor of Botany in the University of Rostock, He 
incorporated it with bis own herbarium, and the whole was 
purchased at his death by the Univerrity for 21,000 marks 
(to5of,). Lamarck's plants have however been separated, and 
as we understand purchased by the French Oovemtnent. 

Ttti; fiiobt and 81^ of the new building for the galleries of 
nalural ^ dea* Plantes are now nearly 00m- 

Bait ^ be two years or nei^ty so before the interior 
.an 4 m be finJehed. The dollections will then be 

rebuilt to 

sqna^. The hollow interior will be covered 
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with a |Elflii9 rpof^ and will tte bn av#ilirt>le for the recepticm of 
JaigB dbjecte. In ihe new'fifont the maminaU will occupy ih^ 
ground-5oor and the birds the goUcry above. 

TaaFi^ehch National Museum has leccivod a valuable ool- 
leotSon of mammals obtained during M. de Braxaa’s reCcnt expe¬ 
dition in the Congo, district. In it are examples of two new 
and welbtnarked species of monkeys of the genus ColobtiSy and 
spedtuens of a very fine new Cercopithecus^ allied to C. diana^ 
wtudh M* Milne-Edwards has named C. There are also 

examples of several other mammals of considerable interest. 
Looking at these discoveries and others recently made in Somali¬ 
land, it is evident that the mammal-fauna of Africa is by no 
means yet exhausted. 

The experiment has been tried at the Finsbury Technical 
College of giving free Saturday evening popular lectures and of 
afterwards allowing the visitors to see over the laboratories and 
Workshops. The lectures were given by the Professors of the 
College on the following dates i—October 2, Prof. S. P. 
InbornpBon, D.Sc., on " Wares of Light " ; October 9, Prof. J. 
Perry, P.R.S., on Spinning Tops”; October 16, Prof. R. 
Meldola, F.R. S., on ** Coal, and what we get out of it.*^ The 
concluding lecture was given on Saturday last, October 23, by 
Prof. Thompson, on “Magnets and Klectro-magnets,” the Lord 
Mayor taking the chair for the occasion. The numbers of visitors 
filling the lecture theatres on these occasions show that the 
movement has been appreciated by tlie public. 

Prof. Frederick McCoy, of the University of Mcllx)arne, 
has been appointed a Companion of the Order of St. Michael 
and St. George. 

We arc glad to hear that the completed volume of the “ Zoo¬ 
logical Record may be expected before the end of the year; 
the reports on mammals, birds, and reptiles were issued to 
subscribers six weeks ago, and those on insecls are now ready. 

Two new botanical journals have recently made their appear¬ 
ance in Italy, named—according to the fashion of LiufMa^ 
Grevilhaf and Hedii^ijiia —after the two distinguished botanists 
Dc Notaris and Malpighi. Three quarterly numl)ers have now 
been published of Noiarisia^ a journal devoted to the interests of 
phycology, issuing from Venice, and edited by Sigg. De Toni 
and Levi. A very useful feature in this publication is the list, in 
each number, of the phycological literature, and the descriptions 
of all new species published during the quarter. Maipighia^ of 
which the first monthly number is issued, edited by Sigg. Borzi, 
Penzig, and X^irotla, and published at Messina, is of a more 
general character, llesidos reviews, short notices, and a biblio¬ 
graphy, if contains articles “On the Atomic Weights of Living 
Things,'* by L. Errera; “On the Structure of the Nectaries of 
Erythroniumdens canW' by S. Calioni; “On Soredial Sporidia 
of Amphiloma ftiur^frum,^ by A. Borzi; and “ Researches on a 
Specii*a of Asprrgi//$ts/^ by F. Morini. 

A CURIOUS custom of the natives of Java in the neighbour¬ 
hood of the Bromo volcano is recorded in the StraUs 7 Ymes of 
Singapore, It is said that whenever an eruption takes place^ 
the natives, as soon as the fire (the molten lava no doubt is 
meant) comes dovm the mountain, kindle at it the wood they 
use as fuel for cooking. They keep in the fire thus made for 
yearn, and whenever it goes out through ne^ect, or for any other 
reason, they never kindle it anew from matches, but they get a 
light from their nearest neighbours, whose fire was odginaBy 
obtained from the volcaxm* The fires in use up to the late 

m the native cooiting-fdaeea were all obtained ftorn the 
BroDK) eruption of 

The tasae ft)r last year Ji6) of the Jeorwn/ of the 
Btaneh bf the Aaktlo 9 oci^ does not much of 




apechAy scientific inteT^tj 1 . , ^ „ 

On vatlbus subje^ 

Fetham translates a very old and '$$4 : 

Inspector of Mines at Kinta in FerMtv wi^ ^ ; 

and miners there. Some of the cuslotni^ deshribad W ^ 
curious. The Malay miner, the writer s^ys, has pecAliar idMtf 
about tin and its properties. He believes that it ia nntler 
protection and command Of certain spirits whom be conskliwe ft 
necessary to propitiate. He thinks the tin itself ft alive fftd' 
has many of the properties of living matter, that of its owtk 
volition it can move from place to place, that it can reproduce 
itself, and that it has special likes and dislikes towards, cariidn* 
persons and things. Hence he thinks it advisable to treat fta- 
ore with a certain amount of respect, to consult its conveuftnce, 
and to conduct the business of mining in such a way that the- 
tin-ore may, as it were, be obtained without its own knoadedge. 
There is also an interesting vocabulary of the language of the 
8uiu archiijelago, which is said to be a variety of the Bbaya of 
the Philippines. 

On Saturday M. Miclucho Maclay opened at St, Fetersburg 
his small exhibition of ethnological objects from New Guinea 
and the Malay Archipelago in one of the halls of the Academy 
of Sciences, and delivered a lecture oti Russian oolrmisatioo in 
New Guinea to the assembled vftitoris. 

The International Congress of Hydrology and Climatology 
met at BiarriU in the first week of October under the presidency 
of M. Durand Fardel. The number of members reached from 
800 to 900. 

The National Fish Culture Association are constructing a 
new hatchery, and making other improvements at their wta- 
blishment at Delaford Park, towards the expense of which they 
have received 200 guineas from the Fishmongers' Company. 
Donations have aUo been received from the Duke of Bedford, the 
Marquess of Exeter, Sir Albert K. KolUt, Mr. Mann, and others, 
towards the same object. 

We have received the report of tl>e West Kent Natural 
History, Microscopical, and Photographic Society for the pas* 
year. The Presidential Address by the Rev. Andrew Johna<^ 
dealt mainly with the progress made in one branch orif mjw* 
logietd .science, the Agarictm, during the laat twenty yeasa, 
starting from the publication of Berkeley's “Outlines of Mtfth 
Fungology,” local Societies such as this are, We think, Wt 
judged by the local work they do, not by the lecturers they may 
succeed in getting to address them. Good-natnred scientific 
men of eminence who will consent to address local Societies oan 
be obtained without very great difficulty if approached ht fhl 5 
proper way, but to have good local papers a Society must have 
local members capable of good steady scientific work- la this 
respect the W^st Kent Society ft not wanting, for the pdttdpal 
paper in this report is one by Mr, Spurrell, entitled “ A Sketch 
of the History of Rivers and Denudation tri West Kent/' 
is an exhaustive account of the geology of the neighbouiftood* 
which may be presumed to be specially within the scope of 
Society’s work. It occupies about fifty pi^es, and bM’a 
siderable number of plates and illustrations. 

From the Report for 1S85 oftbe AustmUan Musei^, ! 

we learn that the Museum ft open to the jpubfiedrimi ; 

o'clock (or in summer itB 6 o'clodt) On week^diiya, On 
firom 2 o’clock to $• larj^t atteodanoe on my 
The greatest Sunday aftehdei^ce'was 
^ly number Of vlsitow throughout Ifte ye^rwas 
days and $44 on l^ohtioys. 
coUectkina 
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AttbPitiG^ ib^e jab^'Vltp^ddily 

. itt' exclistog^ from the Mufeum at 

about 3600 tudiaa ^tn Dir* Day; three whales^ 
6a the cosifit of K^w South Wales ; and snndry apecimens 
nf: ^fixatohgy from the South Sea Islands, Mats of natives of 
IlfiteotiOiia* and Potynesla, from Dn Finseh, See. A compass 
aiad cOtlMihg.-jar belongbg to Capt. Cook, purchased by the 
Agont-Oenerat and presented by the Colonial Secretary, are not 
srithoat interest. Great alceratfons and improvements are still 
in progress, by the ercaion of additional glass cases. It is con¬ 
templated shortly to re-fit the oM wing of the Museum with cases 
suitable for the minetalogical collections, which will then be 
mtclusively placed therc» Rooms have bren fitted up for the 
oiteoiogioal coUectious^ which are now being removed thither 
from other parts of the building. The want of sufficient space 
in the present building for the constantly-increasing number of 
exhibits is still felt as a serious drawback to the usefulness of 
the Institution. The trustees are preparing a proposal for con¬ 
sideration by the Government, which, if adopted, will provide a 
useful and permanent extension now urgently required, at a 
comparatively small cost. Catalogues, not only of the various 
collections in the Museum, but also of all branches of Australian 
zoology, are still in course of preparation. The following new 
publications have been issusd during the past yearCata¬ 
logue of Hydroid Zoophytes*' j ** Catalogue of Eohinodermata, 
Part I. Echiui; “Catalogue of Minerals/' Catalogues of 
Sponges and Medusa: are In the printer's hands; and it is hoped 
that, by the liberality of the Government, the continuation of 
“ Scott's Lepidoptera" will soon be commenced. 


lamps, and htber appliances for electric light. The pamphlet Is also 
a price-list, and though with the latter feature we have nothlng^^lo 
dof we may remark on a curious and^cientific innovation m Storing 
the price of dynamos in a mathematical relation to their output, 
being, in fact, stated as S/. lor. j^er 1000 watts plus a constant 
of 254 Trotter's dioptric shades, which are another speciaUl^r 
of this house, are an example of a great improvement effected in 
a common manufacture by the applicati;>n of good geometrical 
and optical principles, and we have pleasure in noticing them 
on this account 

The additions to the Zoological Society’s Gardens during 
the past week Include a Macaque Monkey {A/acai:ut 

s ) from India, presented by Mrs. H. Header j two 
Green Monkeys ccUlitrichus d from West 

Africa, presented respectively by Mr. J. W. Bacon and Mr. G. 
D. W. Ingham; a Canadian Beaver { Castor canadensis 9 ) from 
Canada, presented by the Earl of Carnarvon ; a Crested Porcu¬ 
pine {/fysicijc cristata ) from Ceylon, presented by Mrs. E. 
Dunn ; a Grey Seal {Halkhcenss: giypus Q ) from the Newth 
Atlantic, presented by Mr. IL Overton ; a Quail {Ct^furnix 
c0mfMU»ij)t an Asiatic Quail {Perdicuia asiat/ca) from India, 
presented by Dr. A. Giinther, F.Z. S. ; a Pig-tailed Monkey 
{Macacus tt^tnesiritfus d ) from Java, six Mule Swans {Cy^M 
o/or)^ a Cormorant {PAa//JcrtJt'ora^%' carho)^ British, deposited ; a 
Scarlet Ibis {Eudocimus ruber)^ a Commou Boa {Boa constrictor) 
from South America, received in exchange; a Vulpine Phalanger 
{PkaiangistU vulpina)^ born in the Gardens. 


OUR AS 7 'R 0 N 0 Af/CAL COLUMN 


A TEL EG ft AM from Srinagar, Cashmere, states that a 
severe and prolonged earthquake was fell there early on the 
morning of (he 20th itj.<t. I'he damage caused is not yet 
known. Sharp shocks of earthquake were felt early on the 
morning of the aand at Charleston, Savannah, Augusta, 
Columbia, Orangeburg, Wilmington, North Carolina, and 
several other places. The first shock of earthquake was felt at 
5 o’clock in tlie morning, and some sharp shocks followed at 
3 o'clock in the afternoon. No damage is reported to have l>een 
done. A shock was felt at Louisville in the afternoon. The 
shocks of earthquake felt in the evening were more severe than 
any that have been experienced since the great earthquake of 
August The shock was severely felt at Summerville, where 
some persons were thrown down and slightly injured. Several 
geysers have appeared in the nei^bourhood of that town. 

A coekespoNdent of the I'imes (October ai) who appears 
^0 hjsve made a special study of Burraoh, referring to the ethnology 
of that country, says that tradition points to three main streams 
of calcmisarion into Burmab. The northern sea-board, now 
known as Aracan, is said to have received Us earliest population 
and polity from the Buddhist kipgdotns of Bengal The southern 
sea-^ard, or Pegu, with Rangoon as Us modern capital, is sup¬ 
posed to owe its civilisation to setUew who Crossed the sea from 
the Mitdraa coast. The ancient kings of the inner country, 
whitch we call Upper Bunnah, also claimed an Indian affinity, 
But; ns a matter fact, they and their people poured across (he 
moonttdus and down the river vaBeysirom the confines of China 
Mongolia. These three prehisto^ dlririons have left their 
nuwk qn the political geography of Bormoh at the present day. 
them has in tum advanced upon and emshed its neigh- 
while the whole has been from time to thue. submerged 
of wild races froiq the north 
Umrtdlwi^ frtun Omh tq Btid 
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Tiie Di.?TRi«trnoN ov the Stars in Scfeed’s 
“ DukCHMUSTEKung.”—T he extension of Argelandcr’s survey 
of the heavens from the North Pole to 2“ of south declination 
undertaken by his successor, Prof. SchdnfeJd, has recently been 
published, and contains the places of stars down to mag. 10, 
situated between 2'‘ and 23” of south dedin Uion. Prof, Secliger, 
in a paper entitled “ Ueber die Vertheilung der Steme auf der 
Sudlicheu Halbkugd nach SchdnfekPs ‘ Durchnuisterung,”’ pub¬ 
lished in iht P*ra€€€dings tsi the Mathematico-Physical Section of 
the Bavarian Academy of Sciences, has discussed the question 
of the distribution of these stars. He divides the stars into eight 
classes. Class I. contains tho^e of mag. i-6‘5, Cl.xss 11. those 
of mag. 6‘6-7'o, and so on down to Class VIII , which conUms 
stars of mag. 9‘6-iO'O. Prof. Seeliger then gives the number 
of stars in each class arranged in zones embracing 1“ in dedina¬ 
tion, and grouped by intervals of 40m. in K.A. The totals for 
each class are ; Class I. 1265, Class II. 1276^ Class III. i8a8, 
Clas.s IV. 3516, Class V. 7601, Cla-fS VI. 18,633, Class VIL 
55,565, and Class VIII. 43,896. The total number of stars thus 
counted is 133,580, and adding to this 79 objects which ore 
classified os nebulie or variables, there results the grand total 
*33^659- This total agrees with the summation of the numbers 
given by Prof, Schbnfdd. Comparing the results contained in 
Uiis paper with those in a similar paper on the stars in Arge- 
lande/s “ Durchmustcrung," Prof. Seeltger finds that, as far as 
Schdnfeld’s work can be considered typical of the southern 
hemiipliere as a whole (it must l>e remembered, however, that it 
only embraces one-third thereof), the influence of the Milky 
Way on stellar distribution, at least for stars down to mnu, 8, 
appears to be less marked for the southern than for the northern 
hemisphere. With regard to the question as to which hemi¬ 
sphere is the richer in stars, it appears that there is no decided 
difference shown by the two surveys under consideration. Re¬ 
ducing Argelander^s numbers so as to make them comparable 
With SehiJnfeld’a, and taking stars down to mag. 9 inclusive, we 
have for the Ibrtner the total 341^24, and for the latter 34, il9i a 
difforence whldt may reasonably be attributed to accidental 
cirriimttkiieqik 
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Af XfH October 31 

Stin rl 9 ea^ 6 h. 54 i&* t ftouttift* iib. 43m. 44Us*; s«tS| i6h. 34m.; 
d«cl* on meridian, 14^ 11' S*: Sidereal Time at Sunset, 
I9h. Mm. 

Moon (at First Quarter on November 3) rises, tih. 9m. } souths, 
I5h. 35x11, ; sets, aoh* om. ; decl. on meridian, 18“ 56' S* 
Flanot Riscf Souths Sets Decl. on meridian 

h. m. h. m. h. m. e f 

Mercury 8 56 ... 13 o ... 17 4 — ** 4 ^ 5 * 

Venue. 6 3 ... ii 14 ... 1625 ... 10178. 

Man .10 44 ... 14 32 ... 18 20 ... 24 58. 

Juj^iter. 5 14 ... 10 41 ... 16 8 ... 711 S. 

Saturn..ao 57* ... 4 59 ... 13 1 ... 21 18 N. 

^ Indicates that the rising is that of the (Receding evening 

OccuUoHons of Stars by tkt Moon (visible at Greenwich) 

Corresponding 

N*v. st.r Mag. Di«p. R..p. 

inverted image 

h< iTi^ in« o Q 

1 ... Sagittarii ... 5 ... 17 15 near approach 195 — 

3 ... B.A.C. 7263 ... 6 ... 15 16 ... 16 3a ... 56 288 

Nov. h. 

3 ... 23 ... Saturn stationary. 


VaHabU Stars 

Star R.A. Decl. 

h. m. a § h. in. 

U Cephei . o 52*2 ... 81 16 N. ... Nov. 3, 4 lo m 

X Tauri . 3 54*4 ... 12 10 N. ... ,, 2, 20 15 m 

M 6, 19 7 ^ 

S Orionis . 5 23*4 ... 4 47 S. ... ,, i, M 

V Monocerotia ... 7 25'4 ... 9 32 S, ... ,, 6, Af 

S Gemiuorum ... 7 36'2 ... 23 43 N.. 3, M 


U Ophiuchi.17 10*7 ... 1 20 N. ... ,, 3, 2 51 w 

and at intervals of 20 8 

U Sagittarii. 18 25*2 ... 19 12 S. ... Nov. i, o o 

„ 4, O Oil/ 

^ Lyr*.18 45*9 ... 33 14 N.. 3, 2 30 M 

U Aquilae .19 467 ... o 43 N. ... Oct. 31, o o m 

S Cephei .21 36*6 78 7 N. ... Nov. 4, M 

8 Cephei .22 24*9 ... 57 50 N. ... ,, 3 » 5 o 

.^figniAes maximum ; m minimum. 

Meteor Showers 

The Taurids^ radiant R.A. 60'’, Dccl. 18“ N., continue 
through the present week. Slow bright meteors from a radiant 
near 8 Arietis, R.A. 45% Decl, 22*^N. ; and meteors from a 
radiant in Cygnus, R.A. 3^®, Decl. 52° N., are also seen at this 
season Fireball dates : November 1 and 5. 


Stars with Remarkable Spectra 
Star R.A. ?886 o D«cl, j886*o Type of 

h. m. s. , , spectrum 

D.M. + Os'* 369 ... 3 39 3 65 10*2 N. ... HI. 

54Eridani . 4 35 27 ... 19 53*5 S. ... III. 

4t Schjelierup. 4 39 24 ... 67 57*9 N. ... IV. 

0'Orionis. 4 46 4 ... 14 3*6 N. ... 111 . 

D.M. + 6“ 810 ... 4 55 39 ... 6 29 0 N. ... III. 

51 Schjelierup. 4 59 52 .. i i*8N. ... IV. 


GEOGRAPHICAL NOTES 

The October number of Peiermann^s Mitteilungen begins 
with an article, with numerous maps, on the canal between the 
German Ocoan and the Baltic, by Herr Beseke. It deveribes 
in detail the numerous early projects—sixteen in all—for the 
construction of a canal across the isthmus, and then the origin 
and progres.s of the project of a canal called par excellence the 
Imperial Canal. The last section of the paper deals with the 
influence of the canal on navigation, and its military and 
commercial advantages. But the most important paper in 
the number, and one of the most interesting that we have 
read f ?r some time, i$ one on the changes wrought bi' man 
In the flora of Chili, by Dr. R. A. Phihppi. Only the first 
part is published in the present number. These chan^ are 
enormous. The traveller in Chili, aays the writer, as he passes 
by the fields and gardens, oah scarc^y bcUete that he is in 
America, not in Europe, so greatly the native vegetation 
dioappeorod. Thh trees and plants of Europe, end twify these 
(with the exception of the native potato^ are twmd everywh^ 


near habitations. The odginal fitm hh$,to he io^^t 

with care and system, and Is to be found onllf 
from cuhivation and the abodes of men. tn the pative 
vegetation is destroyed by that of Europe aa cflectuatly as; the 
native himself disappears before the white mah. Dp. PhUij^ 
treats first of timber-trees introduced from Europe .or Noirth 
America, then of fruit-trees, then cereals, roots which serve for 
fodder, industrial plants such as the hop, sugar-cane, Ad», 
vegetables, and finally weeds. The last class owes its origin to 
ordinary ailtivated plants rutining wild, and to seeds which 
have found their way to Chili in other seed, Kerr Wlchmann 
concludes with a short sketch of the Gall a States to the south 
of Abyssinia, with an elaborate map showing the routes of 
Cccchi and Cbiarini in Southern Abyssinia between 1876 and 
x88i. 

To the BoUettino of the Italian Geographical Society for 
September, Count L. dal Verme sends an account of an excursion 
to the new crater, which made its appearance during the recent 
eruption of Mount Etna, and which has been named Monte 
Gemmcllaro, in honour of the distinguished geologist of Cata¬ 
nia. It lies 300 metres below Monte Nero, at an altitude of 1500 
metres above seadevel, and may now be approached without 
much risk from the side of Nicolosi, the route passing by the 
Convent of Monte S. Nicola (940 metres), and thence by Monte 
Gervasi and to the west of Albano Pinitello and other older but 
now quiescent cones. There is an alternative, but much more 
diflicult and dangerous, route further east, running also from S. 
Nicola straight to the foot of Monte Albano, where the ex¬ 
plorer must dismount, whereas by the longer road he may ascend 
beyond Ca' dei Cervi, close to the new crater, by a bridle-path 
easily accessible to mules. The cone appears to rise 140 metres 
above the old level, and has a diameter of about 200 with a 
depth of perhaps 40 metres, showing at the bottom two openings 
3 or 4 metres wide, ejecting a little vapour at short intervals, 
accompanied by a slight rumbling noise. There was a third 
aperture with a diameter of some 10 metrcB, which emitted 
such a continuous stream of vapour that it was impossible to 
form any idea of its depth. During the eruption, GemmellarO 
appears to have ejected about 66.000,000 cubic metres of erup¬ 
tive matter, covering a space of 5J square kilometres on tic 
flank of the mountain, and approaching close to the village of 
Nicofosi (yoD metres), near the upper limit of the vine. Daring 
the eruption, which lasted twelve days, the vineyards of this 
district were wasted to the extent of some 20,000/.; but scarcely 
any other loss was suffered by the inhabitants, not one of whom 
perished from the all-devouring stream of molten lava. 

Tux same number of the BoUettino has an instructive paper 
by S. Rained, on the rise and development of submarine tele¬ 
graphy from the first tentative experiments of Watson (1747) and 
Schilling (1812) to the last cable laid on the floor of the Atlantic 
between Valentia and New York. The historical labours 4Mjd 
discoveries of West, Wheatstone, Newall, Brett, and other 
pioneers are briefly described, and a full account given of all the 
oceanic cables at present girdling the globe in all directions* 
The paper is accompanied by two comprehensive charts aid 
tables containing the names, dates, and lengths of all the lines 
completed down to the year 1885. 


From the Report of the Council of the Straits Branch of the 
Royal Asiatic Society for the past year, we learn that aft 
entirely new map of the Malay Peninsula is now in course of 
preparation, and will shortly be sent to England for publication* 
Recent explorations in Pahang, and the work of surveyors in 
the service of the native States have added greatly to geo* 
graphical knowledge during the last few years, so that It has 
been found possible to make great improvements in the of 
the Peninsula published for the Society in 1879 by Mr. Stan¬ 
ford. The Council further suggest as a subject worthy of the 
attesition of the Colonial Government and of the Sodety, tfie 
preparation of an authorised Statistical Gaaetteer^ to Wb^ 
residents, students, travellers, and men of science may turn for * 
authentic information regarding the Straits ^Setclements and tEa 
native States of the Malay Peninsula. Such a work, the. 
Councit thinks^ fthould embody a full account of these : 

thehr inhabitants and productions^ in the deportiOeiilts 
gmphy, geology, ethnology, nrit^on, mwemets and 
blii^ arts, mknttfimtvma* agriooleiM domxdems, 


eocc^t evei^ towrb^ of 
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Jt would cAny ott hi tb« FarKMl the w<»’Ic already 
pe^tonckfid in British tndk and Burmah. 

Sfahish Kxj^ition tuidot Capt. Cervera has been ex^or- 
ing Miear in the western Sahara. Capt, Cervera describes Port 
Rio de Oro, where he landed from the Spaoiah cruiser Ligera^ 
As rather difficult of entry. but» once entered^ as secure from all 
windb^ with good anchoring ground, and from to to 30 metres’ 
depth of water. ** Bio de Dro is a misnomer, at there is only 
one well of fresh water, and that very dirty, There are, how* 
ever, good wells in the interior, and at four days* journey there 
is a running spring. The Expedition proceeded, between lati¬ 
tude and 23**, south-eastwards 425 kilometres through an 
arid country of gneiss and granite, and struck the boundary of 
Adrar, The population is com{>08ed of four tribes-** the Uled 
JDelim, speaking and nearly all capable of writing pure Arabic, 
mixed with a lew words of Berber origin. These tribes are 
nomadic, moving their tents from well to well for the pasture of 
their dromcdarlo'^, goats, and sheep. The capital of Adrar is 
Aatar, not Wadan, hitherto believed. Wadan lies more to 
the south. 


HYBRID*' WHEAT 

T T U probably not generally known that the cereal from which 
^ we obtain our bread com is almost invariably self*fertilised 
in nature^ and that only a skilful expert can perform the delicate 
operation involved in the cross-breeding of wheat. The anthers, 
when near maturity, must be removed from a number of wheat- 
flowers, and on the following day the j:>oUen of the male parent 
must be placed on the stigma. The opening of the glumes, 
however, is dependent on the swelling of the ** lodiculcs,” which 
only occurs when the temperature of the atmosiihere is not less 
than about 75". Below that minimum the florets will not open 
BO as to expose the reproductive parts to the operat'-r. The 
angle of owning of the glumes corresponds to this swelling, and 
when fertiusation has been performed the lodiculcs shrivel up 
and the glumes again close over the pistil. It had long been 
obvious that half a dozen different varieties of wheat, blossom¬ 
ing at the same time, may be grown in adjacent flelds or in con¬ 
tiguous rows without the occurrence of interbreeding, in spite of 
the clouds of pollen which sunshine and warmth develop at the 
time of blossoming ; and considering the remarkable results 
from the cross-fertnisation of numerous plants in gardens, it 
seems surprising that the same process should not nave been 
applied to wheat. Many years ago a well-known selector and 
"improver” of cereals, the late Mr. Patrick Sheriff, tried some 
experiments in this direction. His usual method of improve¬ 
ment consisted in the sclccti-m and careful cultivation of 
**sports^” and he was approaching the end of hU career when 
his eaciieat attempts at cross-breeding were ma-ic. The in¬ 
creased vigour of wheat, the moulding of the ear, the produc¬ 
tion of a larger and fuller ear, with superior grain, earlier 
maturity, and the modification of the straw so os to render it 
stronger, or shorter, and less liable to become laid as in the 
present season, arc all improvements which may certainly be 
acewpUshed in regard to this cereal, just as analogous modifi- 
catious have beeen effected in animals and some other plants by 
the recognised methods of breeders. 

The wheat-crop of the United States rcaojics at present 
te,000,000 quarters, or four times that of England, and this may 
in some measure account for the numerous experiments in cross¬ 
breeding by scientific American farmers, and especially by some 
of the professors of agriculfore in the colJ^fes of that country. 
The same remark applies to France, where the cultivation of 
wheat is relatively far more important than in England, and 
^re the noted seed-firm of Vilmorin ate now in the midst of 
^ work of broBs-breedlng. But even in England, disheartened 
as ffiwners may be as regards wheat-culture, their prospects 
might certainly improved if the average production ot this 
Obmal could be increased, iu quality improved, and its liability 
to disease and injury from indifferent weather dimihhihed. Both 
and consumers, therefore, have an interestifo the under- 
tamff of Messrs. Carter and Co., the seed^n, wh6 for several 
i.past have been engaged in the eros^-breediog of whM at 
r ttW-gwtottds and gardea^ at FbtW HffL ^ coHefetfon 
Hut; wtnsof wheet;^at this esie^hihent vmrie- 

TOi iroin every countty WWA fhh 
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probably due to their depredation In our climate. Some of 
the coital and other sorts were excellent, but none could 
CoWare to the so-called hybrids, 

Tne operations commenced in 1882 by the sowing of a num¬ 
ber of the best English and American varieties, and in the 
following summer twenty crosses were effected by cxjierts whb 
are usually employed by the firm in delicate manipulations of a 
similar kind in connection with garden vegetables and flowers. 
In the following autumn the hybrids, as they are usually called 
for convenience, were sown between the rows of the male imd 
female parents for the sake of comparison, and in the succeeding 
year the mixture of the breeds became apparent. In one plot, 
for example, the female parent was a short-strawed velvet- 
chaffed variety, and the male a very large, bearded, and tall 
American wheat, and the offspring attained a stature exceeding 
that of the former by a foot, with smooth chaff, and stout thick¬ 
set ears bearing minute awns at the apex of the chaff of each 
grain. This last-named peculiarity, the occurrence of defensive 
points in serrated order m>m top to bottom of the ear, may be 
referred to as one of the many advantageous peculiarities which 
have been developed in the course of the experiments, and it 
has gained for the new variety the appropriate name of “ Bird- 
proof.” 

Another of the cross-breeds, having the earliest of English 
varieties, Talavera, for one of its parents, was almost ready for 
cutting this year on July 21, when we inspected the new sorts, 
a very early date in the case of a late backward harvest. 
Another has the grains very firmly set, and therefore not liable 
to shell out even when the crop is dead ripe, ns it usually is 
before the time of cutting in New Zealand, where this wheat 
will probably prove popular. 

Another of the crosses proved to be a wheal with shorter 
straw than any other variety in cultivation, and this too will 
prove a valuable modification, since neither soil nor season, 
However productive of straw they might be in certain years, 
could throw the crop down. Now doe? it surprise the experts 
that the offspring of two parents which are both of average 
height, should prove to be a dwarf in regard to the length of 
its straw, since they have had occasion to observe the same 
thing in the breeding of peas—two sorts of peas, each 4 feet 
high, and requiring the support of sticks, having produced a 
very useful seedling of 2 i feet, which requires no such artificial 
assistance. 

Wc cannot attempt a detailed description of ihe numerous 
other peculiarities—some of them promising to be highly 
advantageous—which have been developed in the course of 
these wholesale experiments. But we may here observe that 
the most tiresome part of the business has proved to be the 
fixing of the types after the crossing had been accomplished. 
The work, however, lias proved sufficiently successful to en¬ 
courage the experimenters to undertake the cross-breeding of 
barley as well as wheat, and to lead them to anticipate a large 
demand for their new varieties, not only in this country, but m 
the colonies. H. E. 


DR. AUGUST WEISMANN ON THE IMPORT 
A NCR OF SEXUAL REPRODUCTION FOR 
THE THEORY OF SELECTION^ 

TN Nature, vol, xxxiii. p. 154, was given an article on Prof. 
^ Weismann’s most interesting amT important memoir on 
"The Continuity of the Germ*Plasma considered as the Basis 
of a Theory of Heredity.” The present memoir also abounds 
with interest, and may be regarded as following naturally from 
the former one as a continuation and furiber elaboration of some 
of the queatio s raised in it. The main aim of the memoir is 
to estamish the position that the process of sexual reproduction 
is the prime agent by which all the varied differentiations of the 
complicated pbyla of the Metazoa has been brought into exist¬ 
ence. A rtrong part of the argument is devoted to the esta¬ 
blishment of the position that peculiarities acquired by the 
parent are not ttAnsmitted to the offspring, and to showing thnt 
the hypodieala that such acquired peculiarities are transmitted 
is not necf^ry for the explanation of the known phenomena of 
h^redky arid the .mode of origin of the series of organic forms. 
It Ariti be ^rettri^bervd that the assumption of this position 
fore^ ka had necessary factor in the theory of the 
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itontiauky of th« ^term-plaftTna* l>ut it ^ras one which in the 
former ttjemoir wa* only lightly touched upon. 

A large part of the contents of the present metnoir was de¬ 
livered M a lecture at a meeting of the German Naturalists^ 
Aasociation at Strasburg in September 18S5 ; but numerous 
alterations and additions have been made, and six appendixes 
on special points have been added, 

At the ontset} sf> 4 cud attention in drawn to the essential dif¬ 
ference between those special new characters which are cor> 
rectly to be included under the term * acquired/ *' and the much 
broader class of new characters generally. Only those new 
characters can be termed acquiredthe origin of winch is due 
to external in£|nonces, and not those which depend on the myste- 
Houfl collaboration of the different tendencies of heredity wiiich 
meet one another in the impregnated germ. These latter are 
not acquireth but "inherited/' If, as the author holds, acquired 
characters arc incapable of being transmitted to the progeny by 
the parent, then a much wider field of action must be ascribed 
to the processes of seloction in the transformation of species than 
hitherto, since the modifying influences of external conditions 
being confined to the individual, can, in the vast majority of 
instances, have no effect on the trnn formation of ^pccics. 

After discussing Niigcli’s postulation of the existence in or¬ 
ganisms of a special internal modifying force to account for the 
phenomena of adaptation, and showing that such a force has no 
existence at all, and that there are no reasons or justification for 
asauming it, the author dwells on the adequacy of the theory of 
selection to acct>unt for the facts. He insists specially on the 
necessity that the changes occurring during the transformation 
of a species, botii in the organism itself and in the conditions of 
existence, shall take place by the smallest possible stages with 
the utmost slowness, so that at no moment of the entire process 
of transformation shall the species remain inadequately adapted 
to its conditions. 

ITie possibility of the transmission of acquired characters 
being excluded, it is assumed that, in the case of all animals and 
plants which are reproduced by real germs, only those characters 
can be transmitted to a succeeding generation which were 
already present in the germ at the time of its formation. 

Oft the theory of the continuity of the germ-plasma, a 
certain minimum of the active substance of the germ, the germ- 
ptasma, always remains unchanged when llie germ develops into 
the organism, and this remains of the germ-plasma becomes the 
basis from which the germ-cclh of the ncwoiganism are formed. 
Thus there is a continuity of germ-plasma from one generation 
to another, and, the impossibility of the transmission of acquired 
characters follows directly from this position, since the nudecular 
structure of the germ-plasma is already determined within the 
embryo. 

There are np facts which really prove that acquired characters 
can be inlierited, although many .'ittewpts have been made to 
render such a supposition plausible. On the contrary, the 
evidence against it is abundant. The childrenof highly-civilised 
races of mankind, when brought up in isolation, show no tioce 
of a language, and the results of experiments made on plants 
tell markedly on the same side. 

Twenty-two pages of appendixes are devoted to clemonstraling 
this most important position—the infiuence of which on future 
apwulation with regard to organic evolution can hardly be over¬ 
estimated—that acquired peculiarities arc not hereditarily trans¬ 
missible. OaJy some of the statements with regard to the 
familiar instance of Brown-Sikiuard’s hereditarily epileptic 
guinea-jugs can here be given. 

Brown Sequard, as is well known, produced artificially epi¬ 
lepsy in guinea-pigs by means of section of certain parts of the 
central or even perijmcral nervous system in the living healthy 
animals, The progeny of these guinea-pigs inherited the disease 
of the parCTts. The exi>criments w*ere repeated by Obersteiner, 
and there is no dqubt of the fact. Still, urges our author, this 
is not to be taken as a proof dtat acquired peculiarities can be 
inherited. Epilepsy is no morphological peculiarity, but a 
disease. 

If there were found in the epileptic offspring a distinct nnd 
evident morphological alteration in the nervous structures caused 
by and corresponomg with that produced by injury in the parent^ 
and which was at the same time tlie cause of the epilepsy in the 
offnprlng, then the question of the actual transmission of an 
ac^ired morphologicftl petuUarity might be justly raised- 

That such is the case i$» ^^^oweverJ not Only not prirved, btit 
veiy improbable- What is Odtaia is that ai»ny of yott^ bf 


such Bftificiany epileptic ptimts M small and and , 
die eacly ; others ^^ow d©rorinitie$ and spseS , 0^ varioni pattSfdl 
their bodies. In rare instances certain of those 3roa&g. :enhtb}t 
epileptic symptoms. Two only out of thirty-two yonhg 
epfleptic showed the s^ptoms, and these eooa 

having but very little vitaltty, 

The facu may be fairly expressed by stating that the guinea- 
pigs artificially rendered epU^tic transmit to a part of fcfer 0^ 
spring the di'>position to various diseases of the nerves, to 
eases of the motor nerves, and in a less degree to those of seaimcy 
nerves, and most markedly to those of trophic nerves. In we 
tftKtaiices, those in which paralysis is mou developed in the 
spring, the epilepsy Is also transmitted with it. 

If the pathological change in the nervous structures which' 
follows injury and produces the epilepsy be due, a^ is possible, 
to some as yet unknown microbe growiiig within its substance, 
it is far easier to understand the transmi sion of such a microbe 


from the parent to the offspring In the adult sperm-cell or ovb 
cell than to conceive of the disease being communicated in the 
form of a molecular change in the germ-cell, 'fhat such atraaa- 
fcienCc of a microbe in the ovi-cml or sperm-cell occurs in the 
case of syphilis and luberculosis is probable, and it is certain 
that such docs occur in the case of the muscardine silkworm 


disease. Such an explanation would account, in the case of the 
guinea-jiigs, for the fact that the various offspring exhibit various 
lorms of neive diseases, which remains unexplained if it be 
assumed that this is a case in which there is an hereditary lians- 
mission of a morphological character, namely, a pathological 
change of sirnciure of a nervous centre. 'I'he way in which the 
artificial epilepsy develops it.self in the guinea-pigs after the 
operation, creeping gradually over the body, and ensuing in the 
same way after injury to the most varictl parts of (he nervott# 
organs, is a proof of its infectious nature. Tire change producetl 
by section of the nerves is obviously not the direct cause of the 
epilepsy, but only serves to originate a process of disease which 
is projMigated cent ripe tally, with the final result of the appear¬ 
ance of epileptic symptoms. 

'I'he germ-idasma is immensely complex in its finest structure, 
but it has a remarkable ))ower of persistence, since St absorbs 
nourishment and giows enormously without in the least changing 
its complicated molecular structure in so doing. This follows 
from the fact that matiy species the Egyptian ibis or the 
crocodile) have rcprotlucccl themselves for thousands of years 
without change, further, since the quantity of germ-plasma 
containeil in the single germ-cell must be regarded a^ extremely 
small, and as only a minute fraction of this remains unchanged 
when the germ-evil becomes devclofietl into the new individual, 
the growth of this fraction in the individual must be a most 
enormous one, as usually thousands of germ-cells are produced 


by it. 

.Since the germ-plo-sma can remain unchanjjed in molecular 
structure in spile of such vast increase in bulk, it is obvious that 
it is not ea.sily to be modified, and it is probable that the direct 
influence of modifications in surrounding conditionfion the germ- 
plasma has no effect of any importance on the production of 
hereditary individual variations. These must nave another 
origin, and this, according to Weism^n, is to be sought in the 
mexie of reproduction occurring amongst most organisms M 
present existing—sexual, or as Huecket terms it, ampTiigonlc le- 
production. ThU consists, as is well known, in ifae fusion of 
two antithetic j^erm-cells, or possilily nuclei only, which con¬ 
tain the germ-plasma, which in virtue of its peculiar molecttlur 
structure, is the bearer of the hereditahlc tendencies of tlw 
organism from which the genn-cell originates. Thm in amphl- 
gonic reproduction two dlffc ©at sets of hereditable tendennks 
are to a certain extent mingled with one another. It is thb 
process of mingling which w the cause of the occpfeiwe of 
hereditarily transmissible individual pecultariUes, and it is Ul# 
production of these peculiarities whlen it ia the office of amphi* 
^nic reproduction to Amphigonic ^production sbpplki 

the material for the de^Opiinant of uvdlvidiml yariatiou 
which selection product new i^ecies. 

This is a most startliog conclustoui and directly 
almost all fotiper views on ihe obtinn of rexual reprwncUpfX.! 
The amphigonic process has been teipcrdcd os having t;1ie 
of rapidly ohUt^ting devlatiot^ from ihe snecifid 
whkh may anse la the nmben of a spwies, Wjitil 
charactmfsfias th^ «tiU h<M^ 

^8 from them va6 pi So oecUrtnmm ;t^ thf^ ««!©’ 
thtdr own the. JpM 
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li^yldiiab.' But it la otherwise b ‘:he case 0# the lubate <di{b^ 
«ncef \yhk ere chnntcteristic of the individuel, heceuae 

possesMs themi and each in a different manner. Here 
e oompensatioD qf the dij^erencea could occur only if the entire 
spe^<^ were o^^mposed of but few huHviduais, but the number of 
wlvidttala which coostitnte a spedea ia in most cases practically 
utitimitedk and thus aa intercrossing of all of these with all the 
fi^efra with the result of the compensation of the individual 
difierences h impossible. 

, The process of antphigonic reproduction is able to bring about 
what is absolutely eSsenual to the working of selection as an all- 
powerful agent in developmezU» namely, the summing up of the 
Sotall individual diderenccs it has to deal with in the direction of 
Ihe result aimed at, and the production by this meanis of new 
characters. Such summit^ np of minute characters is impossible 
in the case of species with non-sexual reproduction. In the 
course of successive sexual generations the differences between 
the individuals of a species must continually increase, not as 
regards the greater dincrcnces, but as regards the constantly 
new combinations of individual peculiarities which are formed. 
Imagine a number of individuals of a species distinguiflhed each ■ 
from the others by a few heredifable pcailiarities; in the next 
generation no single individual couUi be like the others, they 
must all be difTcrcni, Further, not one of the progeny could be 
identical with one of their parents, since each has combined 
in it the hereditable tendencies of two parents, its organism 
being as it were a compromise between the developmental ten¬ 
dencies of both. I n the third generation the hereditary 
tendencies of two individuals of the second generation are 
combined. But since the germ* plasma is no longer simple, 
but is already compounded of two individual kinds of germ- 
jilasma, an individual of the third generation w'ill represent a 
comiiromise between four different her editable tendencies. In 
the fourth generation eight such tendencies must be combined ; 
in the fifth, sixteen ; in the sixth, thirty-two. Each of these 
tendencies may show its effect more or less morkoil in this or 
that part of the organism as it is developed, and thus in the 
sixth generation a numljer of the most different combinations of 
the individual peculiarities of the ancestors may be exhibited; 
combinations such as never l>cfore existed in the history of the 
sjHJcies, and such a.9 never can occur again, 

'rhe preputency of the varioas kinds of Idioplasma which com- 
t>obe the germ-plasma of the germ-ccUs of each individual 
must vary in intensity at various periods of its life. This must be 
assumed in order to account for the fact that the several children 
of the same parenU are never exactly alike. '1 he presence of 
th6 small individual peculiarities postulated as displayed in the 
hypothetical scries of individuals of the first generation is ac¬ 
counted for as having arisen, not an.o igsi the higher organisms, 
the Metazoa, but amongst their unictlUilar Protozoan ancesion. 
Amongst these there is no distinction between body-cells and 
germ-cells; their reproduction is by division, and in this case every 
modification of the body of the oi^anism, every individual pecu¬ 
liarity, however produced during the course of life, be 
directly transmuted to the oflfsprinc. Here parent and chihl 
are in a certain sense still one and the same being. The child 
U a portion of the parent, and commonly half the parent. 'Phe 
conditions arc entirely different from those occurring in the 
(Mjxual reproduction of the Metazoa, by which acquiretl pecu- I 
tiarities are not transmitted. 

liereditarily transmissible variation having ariJhn in the Proto-, 
zoa by the direct action of external causes, was retained by the^ 
M«twoa when they became developed; and as amphigonic 
sexual reproduction arose at the same time, the variation be- 
caote thereby enhanced and increased in complication, and pre- 
^Ved in ever-changing combinations. 

In the theory of sexual reproduction put forward by Prof. W. 
K. Brooks, of Baltimore, in 1883,^ there is a resemblance to the 
here maintained, in tliat sexual reproduction in it also U 
regarded a$ the means which is employed by J^ature to pr^uoe 
ViarijdionS, hut the n^ode in which the inffuenoe is au^a>aed to 
act hf entirely different in the two theories, Brooks attributing 
i^n effects in variation to the inheritance of aeqhired pecu- 
knd to wUt may be termed the ''cifmilaripa of the 
gein»:Pla$ma- Hk theory fa a modification of Damink '^pan- 
He osmmes, like Darwin, ihat ew^ celt of rim 
WAkw tipfows off mflnute m 

j® eohdkioas, but only -vheh they ^witader nn- 


uauat dreumstan^ei of existence. Whenever the normal flinc- 
tions of any oomponent cell of the body are disturbed, 
throws off small particles which are the germs or gemmules o 
this particular cell. ** These gemmules arc, accoiriing to lirodlw, 
capable of passing to all parts of the body, and may pass into 
an ovarian ovum or a bud, but the male germ-cell has a special 
attractive force for them, gathering them within iUelf and storing 
them up. It U one of the peculiar merits of the tlicory of the 
continuity of the protoplasm that it dispenses with all necessity 
for any hypoih^s of a circulation of gemmules or germ-plasma, 
so complicated and difficult to understaud as these hypothes^ 
are. As soon as the inheritance of acquired pecuUarities is 
denied, such hypotheses arc not required. Brooks further 
differs widely from Welsmann in ascribing to the two germ-cells- 
concerned in impregnation a different tvU in the process, the 
egg-cell or conservative principle being supposed to be charged 
w«ii comparatively few gemmules, the s|>€nn-ccli, or radical 
principle, with many. This view, that the male germ-cell has 
a different part to play during the construction of the embryo 
from the female germ-cell is considered by M^eismann to be an- 
tenable, because it is in contradiction with the simple matter of 
ol>servation that human children on the whole are able to inherit 
just as many characteristics from the mother as from the father. 

Apparently, the only function of amphigonic reproduction is 
the production of a supply of hereditahle individual peculiarities 
on which selection may w ork, and as the development of the 
whole higher organic world depends on these processes, the part 
which ftmphigany has to play in Nature is one of the most stu- 

endous conceivable, and hence its wide, almost universal, distri- 

Ution in the animal and vegetable kingdoms, Nevertheless, it is not 
in any way contended that amphigonic reproduction originally 
came into existence in order to render the production of spccica 
possible. The process must have been already present before 
ft evoked the hereditablc variability, and its first appearance 
must therefore have had another cause. This cannot at present 
be explained with any certainty, but the key to the problem lies 
in the conjugation of the Protozoa, the predecessor of amphi¬ 
gonic generation. The fusion of two unicellular individuals into 
one, Che simplest form of conjugation, must have a direct and 
immediate action which is of advantage to the existence of (he 
species concerned. The view token by Hensen and E. Van 
Bcneden and others, that conjugation, as well os sexual reproduc¬ 
tion generally, effects a rejuvenescence of the organism, is dis¬ 
cussed and rejected as unsatisfactory. **The entire conception 
of rejuvenescence has something indefinite and nebulous about 
it. The assumption of the necessity of a rejuvenescence of life, 
brilliant as it is, is scarcely to be reconciled with our other con¬ 
ceptions of the nature of life based on purely physical and mecha¬ 
nical forces. How can it be conceived that an infusorian which has 
at last by repeated division exhausted its povi er of reproduction 
can recover Ihijj power by fusion with another similarly effete infu¬ 
sorian ? Twice nothing does not make one, and if it be assumed 
that each infusorian retains half its reproductive force, the two 
combined would result only in one whole, but this could hardly 
be termed rejuvenescence. It amounts only to an addition 
such aa, under other conditions, would be produced by simple 
growth.’’ 

It is best to assume in the Vresent state of knowledge that 
living matter is endowed with a power of unlimited assimilation 
and conscqueatly unlimited capability of reproduction, and that 
the form of reproduction, whether sexual or asexual, of itself 
exercises no influence on the duration of the process. It has not 
been proved that reproduction by division can never take place 
indefinitely. The phenomenon of parlhenogenesis is strongly 
against thd hypothesis of rejuvenescence, for, if impregnation 
represents a r^uvenescence, and essentially consists in a com- 
Blnatiori of energies and jnaterials which in virtue of their 
differences give rise to the development of reproductive force, it 
U difficult to Understand how occasionally the same reproductive 
force Cttd be produced by one of the two materials, only the egg- 
ceJh The common assumption that in the case of partheno¬ 
genesis a single impreguadon suffices for a whole scries of gene¬ 
rations has no groonds of support, and is at variance with the 
fact swne egg which may develop parthenogcnetically 

(in the queeu fc^e) is^o capable of fertilisation. 

The prin4riva|kfo|ttouand meaning of conjugation may at present 
he beat deffned as a strengthening of the forces of the 

ih with reproduction, which occurs when, on 

such a« atmosphere, temperature, and 
want« feoff, thegtowtkof the single animal to the sire necessary 




fbr reprodttctloti is not possible* 'Hiis caonot be regarded as eqoi- ' 
valent to rejuvenescence, tlnoe rejuvenescence is a process neces* 
aary for the maintenance of reproduction, and ouffht to occur 
petiodlcaily entirely independently of external conduions, whilst j 
according to the above view conjugation originally only pre* ] 
seated Itsc^lf under unfavourable conditions of life and helped : 
the species to surmount them. 

Amongst the higher Protozoa the original import of conjuga¬ 
tion seems already to have dropped into the background, as 
^pwn in the change in the nature of the process itself. The 
higher Infusoria are only temporarily fused with one another in 
conjugation, and it appears possible, and even probable, that 
the process has here already attained the full significance of 
sexual reproduction, and is to be regarded as functional as a 
source of variability only, 

Amphigonic reproduction, having existed through countless 
generations of Protozoa in the form of conjugation, passed over ; 
to the Metazoa, and, though its original physiological effect lost 
importance or retired altogether into the background, was pre¬ 
served from extinction and firmly retained because of the im¬ 
measurable advantages which are conferred by it in endowing 
the species with the power of adapting itself to new conditions 
of existence. The formation of new species which was possible 
amongst the lower Protozoa even without amphigony, amongst 
the Metazoa and Metaphyta was to be attained only by that 
process, 

Amphigony has been lost in certain cases, cither partially, as 
in the case of some lower Crustacea amongst which partheno- 
genetic generations alternate with sexual, or entirely, as in the 
case of certain gall-insects and ploni-lice amongst which partheno¬ 
genesis has become the only form of reproduction. Such restriction 
to parthenogenetic reproduction may act so as to secure the cxi^t- 
ence of a s|J<;cic-' for a lime, but according to the views as to the 
origin of hereditary variability here maintained, such n species 
dependent on parthenogenesis alone for reproduction must be 
near its i^eriod of dying out, as unable to adapt itself to any new 
conditions of existence which may arise, since in the loss of 
amphigonic reproduction it has lost the capability of mingling 
and increasing the individual hcreditablc pcculiarit ies which occur 
amongst its mcmbeis. 

This conclusion is stipported by the fact that no whole groups 
of genera occur the species of which are entirely parthenogenetic 
in their reproduction. 

The persistence of functionless organs in species which are repro¬ 
duced partheno^enctically Is a further corroboration of the general 
view as to the import of amphigonic reproduction here maintained. 
Since acquired peculiarities arc not inherited, organs which fall 
out of use cannot become vestiges in a direct way, as has 
l>oen hitherto assumed to be the cafw;. The functionless orcan 
becomes indeed weaker and less fully developed in the individual 
which does not use it, but this reduction in the organ is not 
transmitted to the offspring. 

The exidanation of the undoubted fact that such organs do 
become vestiges must be sought elsewhere. In order that 
any jiariicular part of the body in any species may be maintained 
at the height of its functions, all individuals which possess this 
part in less completely perfect development must be excluded from 
participation in the act of reprociuotion by perishing in the struggle 
for existence. As soon, however, as an organ ceases to be use¬ 
ful, this uninterrupted selection of the individuals with the best 
o^ans for the purpose of reproduction ceases also, and a con¬ 
dition arises which the author terms ** panmixia,” Now not only 
the individuals with the best organs participate in reproduction, 
but also those with inferior ones. A mixture of all kinds of 
gradations in goodness and badness in the organ must be the 
inevitable result, and thus in the course of time a universal 
deterioration in the organ must be produced. The remarkable 
fact that the gradual disappearance of functionlcss organs is 
extremely slow appears much more in keeping with the above 
views as to the nature of the process than with those hitherto 
adopted. The effect of disease of an o^an in the course of a 
single life is a very well marked one, and if it were transmissible 
even to a rctlitced extent direct to the offepring, the organ must 
become reduced to a minimum even in a hundred generations. 
Vet bow many million generations must have elapsed since the 
whalebone whale absndoned the use of its teeth ? 

If thte new view of the cause of the reduction of disused 
organs is assumed aa correct, It follows vextigea of oigans 
con occur only amongst itpeoies with amphigouio* reproduction, 
not amongst those with {^rthenogenetic i^epmuceion only, and 


this appears to be the cose. Sfuperfluoua do hot moosph 
rudimentary in specif J^iirr 

as the author’s investtgations extend, ffae roceptatmlum 
does not become aborted In such species, aUhoogh it is enldtvly 
without function. Thus in Chermes, which is without mfdiss, 
the receptaculum leminls is present in the femides nnehnnged ; 
whilst, on the other hand, in Aphis, anothnr plant*louse in ^Itidh 
amphigonic reproduction is not extinct, but alterDates regulariy 
witli parthenogenesis, the receptaculum semitiis has become lost 
in the summer female. 

These evidences in favour of the general views here expressed 
form, of course, no absolute proof of their correctness, but 
only give evidence in favour of their probability* Further 
evidence cannot be offered at present, the phenomena dealt with 
being extremely complicated and their explanation being such 
as can only be approached gradually. 

'I'he author, however, considers that he has plainly shown that 
the selection theory is by no means incompatible with the con^ 
ception of the “continuity of the gerra*pfasma,” and further, 
that as soon as this conception is accepted as correct sexual 
reproduction appears in an entirely new light, displays a reason 
for its existence, and becomes to a certain extent compre¬ 
hensible. H. N. Moseley 

N.R. A criticism of Prof. Weismann’s above theories Ijy Prof* 
von Kolliker appears in the '/»tiUchrift fur WissmschafilUht 
/.Qologu^ in the October part just issued, 

THE FUNCTION OF A UNIVEFSITV^ 

T GRATEFULLY accept the honour with which I have been 

invested thus publicly, and with such kindly feeling. In the 
future, as in the past, I shall give you my best endeavours. 

By a fortunate accident it has happened that 1 am not called 
upon to speak to yon on l>ehalf of the University of California 
before I know somewhat of it, The six months which have 
elapsed since I entered upon the duties of the high office which 
I now hold, I have utilised In studying with minute care the 
University in its main features and in some of its details. This 
is not the place nor the time to speak of minor matters. It is, 
however, the very place and the very time for me to to this 
audience that no friend of the University has any cause to fear, 
so long as all of us. Regents, Professors, and students alike, 
remain united in the future, as we arc at this present moment, in 
a single effort toward the same high ends. 

For nearly a hundred years the American Republic lived, and 
grew, and prospered, and the community of nations hardly knew 
her, and barely gave her place. So, on a smaller scale, it has 
been in California. The Univemity here has lived, and grown, 
and prosperefl, and the communities outside of our own small 
circle hardly know us, and grant us our place reluctantly. It is 
a })erfcctly safe prediction that within the next twenty yeau, 
possibly within the next ten, the State of California will find 
suddenly that here in her midst j^he has a force on which she 
never reckoned—a reserve on which she never counted. 

It is cosy to see what advantages would come if this convic¬ 
tion were now wide-spread and firmly held. It is easy to seek , 
feveri^-hly to make ourselves quickly known, in order that we 
may bo more widely uaeful, But, I am more and more con¬ 
vinced that if we are always ready, like a strong man, our 
opportunity wi|l be here almost before we realise it. 

vital Paints ani Pundanttnial Principles, —What, then, are 
the aims upon which our eyes must be ever fixed, and toward 
which our energies must ti ever directed ? I will not name 
them all, nor count them over one by one. But I think that I can 
point out certain vital points that must beguarded ; certain prin¬ 
ciples that must be fundamental. Let us consider the demands 
which the community makes of the University, and again, the 
standards which the University should set for its individual. 
members. 

In the first i^ace we must carefully examine what it U that 
we, as citizens, demand from the University* We must see to 
it that what we demand is consonant with what we ouffht to 
I demand. If we find that we disagree with whkt seems to ^ to 
' be thepositm of the yniversity, ought'we .not |n fairhen'tb 
calmly inquire Which of the two w right? Is there not at lesilN^ 

[ a certain presumpHon that the efforts of a body of inSeUteeirt 
, sOholars cannOt be all misdUe^ted? The usil^ ahd darii^ev ^ 

I of meeting this quesUon* eVeri on the part of those ! 

I * IftAujrund AddiCra by Haldea St ifw Uhhwvlry of * 
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etWs tnia fMandt of tl»e tJnlVeraity, U to pM over the«e 
of oplaioi», %Titty, w»d to Uy .them to ihe errots of 
kbe iuwigem et^lurs themftelvoft. ** what does a college pro- 
Ii(|^i6r know a5out lifer* we lay t be kt^ows his speciality, Ms 
tnktbematicSf ^is polfticat economy, his physics. Xet him keep 
tp that and wo are satisfied. But let us, who are engaged in the 
pnioU^ business of lile, judge of life and its needs. 

WCf the faculties of the University, might admit this pro* 
vhdcmidly and for the sake of peace, and inside our web here at 
Berkeley go on spinning our theories and trusting to their truth 
for their commanding infiuence in the future of the State. We 
will do that most certainly, and if the theories are right they 
will prevail. If they are wrong we shall be brought to 
confusion. 

Umvmity Ustful end Practical .—But we claim more 
than this. We claim that the University is one of the most 
useful, and in a high sense practical parts of the machinery of 
the State. It has a function as imp3rtant, or more important 
than any other. It shares this function with the Church, and 
the voices of both ore to be your guide. I'he chief and highest 
function of the University is to assert and pcr]>etually prove to 
you that general principles—laws ^govern man, society, nature, 
life, and to make unending war on the reign of temporary 
eKo^ients. 

Think how fundamental Is this use of the University. Think 
in how many ways we accomplish it. In the lecture-room, in 
the laboratories, in the machine-shop, we bring the student face 
to face with history, with nature, with fixed qualities. In 
history, in philosophy, in politics, in physics, we see that de¬ 
finite causes produce their definite and inevitable results. In 
the laboratories We find that nature, candidly interrogated, gives 
unambiguous answer^}; that mathematical prediction,—the 
modern prophecy—is inevitably fulfilled in experiment. In 
the machine-shop we learn that the hard results in brass and 
iron will not lie, but that they point relentlessly to careless, 
shiftless errors, if they exist, or testify to faithful, honest, 
latx>rious work if it has been done. 

Ccmrnl Prhtciplct a^aimt Temporary Expedimts. —There is 
no day and there is no hour of the student's life that he is not 
l^rought face to face with results, and taught to see that these 
How from principles of universal application. Just in so far as 
a teacher can bring forth this great truth is he a successful 
teacher, jfusl in so far as a graduate has learned it, fs the work 
of the University priceless to him. Just in bo far as our pro¬ 
fessors and our students alike go forth into society and proclaim 
and prove the unending reign of general principles and the utter 
folly of putting temporary expedients in their place, is the Uni¬ 
versity of prime value and use to the State. 'There was never a 
period or a country in which the reign of fundamental law needed 
more constant assertion and more perpetual proof than in our 
own lieriod and our own country. All our modem inventions 
which give quick locomotion and quick transmission of thought 
tend to exalt the temporary ex^dient and to debase the general 
principle. The merchant of old lime sent his ships to the 
Indies with their orders for two years or more ; the diplomatist 
in a foreign countnr was separated by weeks or months from 
instructions by the ForeignOffice. Now it requires but nn hour 
to reach the uttermost parts of the earth. We have cable de¬ 
spatches which recount the doings of the King of Dahom<^. 
t he merchant changes his orders in Bombay as he reads the 
morning paper; the Secrotaty of State arranges^the affairs of 
Tuesday on the afternoon of Monday. 

The immediate and harmless effect of all this is to paralyse 
continuous effort based on sound belief, and to substitute a 
vwtvering policy of daily temporising. But the living danger is 
that society may come to permanently distrust the reign of laws. 
Hecollect that we have to train pur young men to appreciate this 
vital truth in the midst of a society where there are apparently 
many glaring exceptions to the rule; in a society where wealth 
has come, it seems by accident, and where power seems not to 
have been gained by work. And when you remembet this, re¬ 
member also how and pipfound yoar gratitude should be 
0 any M^itution wlu% ts by its tradiuons add its very nature 
devoted to the inoCsi^t aunoancement and to the perpetual 
proof of the fimdamensal truth of all life here and hereafter, 
nahmly,^ that h is govCnted by uutAiaiiging principles Vi^ch can* 
Udl W evaded Bor shirked, and that a nddooat br a personal HfC 
bt# OB the «Kfmdiente of the day, like a huttt oh the 
aap4: Ml bevftaldy imme to rub, When tra&,ie gM>ed 
btdid^ Wdheiacter, ft hi that 


' engine and the telegraph and all the myriad inventions of the 
day first become truly useful. The man who can command 
them aright has hU powers doubled and trebled. It is the 
highest use of the University to train such men. 

Praidcftt Oilman'f Test 0/ a Univcrsity.---‘Yovi mast not for 
one moment forget that the power of a uaiver»ity lies in its men. 
In its governors, its professors, and in its students. If you come 
here to our beautiful grounds and see them fair as they are to¬ 
day and always, if you ae^ fine buildings and many of them, if 
you find our laboratories stocked with Cost|y apparatus and our 
libraries with splendid books, you must not for that reason sup¬ 
pose you have a university fitt^ to the heeds of the State, You 
are to inquire about far other things. And it is of prime im¬ 
portance that every citizen should Know exactly what questions 
to ask. Nowhere have these questions teen more eloquently or 
more pregnantly put than in a. splendid address recently de¬ 
livered by our former President, Dr. Gilman, at the noble Uni¬ 
versity over which he now presides : ** Remembering that a 
university is the test oiganisation for the liberal education of 
individuals and the best organisation for the advancement of 
science, apply the double test—what Is done for personal instruc¬ 
tion, and what is done for the promotion of knowledge ?—and 
you will be able to judge any institution which assumes this 
name. 

Ask, first, is it a place of sound education? Are the youth 
who are train^ within its walls honest lovers of the truth ? Are 
they learned, are they ready, are they trustworthy ? When they 
leave the academic classes do they soon find a demand for their 
services ? Do they rise in professional life ? Arc they sought 
for os teachers? Do they show aptitude for mercantile, ad¬ 
ministrative, or editorial life ? Do they acquit themselves with 
credit in the public service ? Do the books they write find pub¬ 
lishers ? Do they win repute among those who have added to 
the sum of human knowledge ? Have they the power of enjoy¬ 
ing literature, music, art? Can they apply the lessons of history 
to the problems of our day ? Are they always eager to enlarge 
their knowledge? Do they become conservative members of 
society, seeking for progress by steady improvemenu rather than 
by the powers of destruction and death? Areg^thej^ useful, 
courteoiu, co operative citixens in all the relations of life? Do 
the charities, the churches, the schools, the public affairs of the 
community receive their constant consideration? Are there 
frequent manifestations among them of unusual ability in science, 
in literature, in oratory, in administration ? As the roll of the 
alumni increases, and the graduates arc counted by hundreds and 
not by scores, does it appear that a large proportion arc men of 
honourable, faitliful, learned, and public-spirited character? 
1‘hcse are the questions by which, as the years go on, a univer¬ 
sity is to be tested ; or, to sum up all questions in one, Is it 
provc^l to be a place for the development of manliness ? 

It is to be noticed that the stress is laid upon one chief thing— 
manliness—and that two main questions arc to be asked. What 
docs the University do for personal instruction ? and what does 
it do for the promotion of knowledge ? 

The answers to these questions will depend in every case upon 
the men whom the University has chosen os its teachers. It 
will depend not only on their intellectual attainments, but upon 
their personal characters. It is a most fortunate thing that the 
following out of a life of true devotion to learning brings, in so 
vast a majority of cases, the excellcncCa and beauties of character 
which we desire and look for. We con all point to eminent 
examples of this in our midst—^and it is so everywhere. We 
should see in a true Univcr.dty the true spirit of research kept 
alive and eagerly active. How 'can you teach a young and 
ardent mind by means of examples culled from books cUone ? 
The vast panorama of nature lies before us, glorious by day* re¬ 
splendent by night, and it is only from the actual pursuit of 
knowledge at first hand from nature itself that true teaching 
power is to be derived. Mere information can be gained from 
books and libraries. True knowledge must be attained by 
studies that develop mind and character at once. 

The Genuine Asucs of /f^,-*How, then, are we, the 
fifcalttci of this University, to send forth from our midst men 
uid women who are genuine, true, high, noble, sincere, simple ? 
Men and women whose natures are such, and who>e training has 
developer bermonised and rounded out their natures? We 

X te coinatautly on the watch to put the genuine issues of life 
s Qtes^es ttttd before our pupils. We are constantly 
put thejfilmeibr the tblnj^ ^..How bard it is to avoid 
tMs ervun in our conduct, and how doubly hard U is In 


nature 
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our puWic acts to point always to the essence, ani not to indi- | 
oate the accidents* We» all of us, suffer from the complexity ot 
o^^ern life which presents masses of detail, demanding atten- i 
tion, and distracting our imaginations with what seems to l>e 
but “a multitude of single instances/^ We lose the thread of 
logic and law and only grasp the tangled skein of various issues. 
We arc prone to class quioWy a man, an action, a belief, and 
have done with it and him. It seems to save our time. In 
reality it dissipates c<tui degrades our life. Let uMake a familiar 
example. We meet a man for the first time. Uiir friend classi¬ 
fies him for us. He ^ introduced to us a man of affairs, a 
physician, or a lawyer. We accept the crude classification based 
on what he ami we forget the divine ptisbiliilitics of what 
he is or may be. We indolently accept a commercial classifica¬ 
tion and omit the reckoning with all the unknown possibilities 
within a human being. \Ve do him an injustice, and wc go on 
to dull our own minds and souls by repealed iterations of this 
stupid act until we become puppets meeting our like and not 
men meeting with our fiOlow-men. It is a la^y and a shiftless 
way, and unworthy of all of us. Tt inevitably dulls the mind by 
putting a word htrfoie a thoughl, a phrase before a principle, 
and this ]u'ocf‘ss ceaselessly repeated gradually eliminates all 
thought, and living men become mere dead automata in each 
olher’n eyes, Hardly any man is so dull that there are not pos¬ 
sibilities unknown to you within him. do classify him at a 
glance and t^y a jihrasc is to deny the ilivine spark in him and a 
perceptive sense in your owli heart. It U true that the highci a 
man's jirofession is the nearer should his life nj)prt>ach to the 
type signified by the name of that profession. Jt is safer lo 
think you know s Jtuewhal of a poet when you hear that he is 
such than lo predict the quality of a physician from his degree 
of doctor. 

Comfleie Ifuman —The University has no higher 

ideal tlian to train its students so that their practice may agree 
\\ith Dioir luofessions, Jiut their complete professions are by 
no means signifitsl by the formal degrees witli which we invest 
them. 

Wc grant the degree of A, 11 . to successful candidates. JUU 
A. 11 . does not really stand for wlial we have tried to teach. 
What we wibh to teach our studenls and ourselves is to l>c 
complete human beings. Nothing hsi than this. There can 
be nothing more. We wish them to be H.Jl.’s first—human 
beings—and .A.Jh's aftcrwaids. Let any one of us try to see 
what is meant by n deserved tide such as this. Whal is a human 
being complete in every way? Is there a manly virtue, is 
there a feminine grace, is there a divine aspiration which wc 
can conceive lo be locking lo such a personality? How care¬ 
lessly wc use tlie plirase, and with what deliased signifiauice ! 
Is the man who has sacrificed his very nature to the service of 
money deserving of the title ? Is it .any better if power i>e the thing 
he has st>ld his birthright for? or vanity? or pleasure? or 
fame ?, 

'I'he moment we reflect upon tiie inner senses and upon the 
connoted meaning of the word, wc see how ^^'c have debase<l 
it. _ Wc are use<l to lift a beggar from the ditch and to say with 
a pity that is half repulsion —at least he is a human beinfl. But 
when we reflect wc see that wc can give no higher praise than 
this to the men who are the chicfcsl glories of the race, dhink 
of David, King oi Israel. How can we praise him, appreciate 
him, feci his power over us at this day, better than to recognise 
th.at he was a complete being human in every pari? That is 
allied directly with Divinity. St, I’cter, Socrates, the great 
Emperor Marcus Aurelius—these touch us through a chord of 
complete unison of their human natures with our». What is it 
that is common to tlie great Alfred of England and to the poet 
who sang the beauties of the daisy overturned by the plough? 
What but this human nature that embraces our own and har- 
monlses with its every part ? 

In America, young as wc are, we have had our complete 
human l>eings. VVu can point to the oraiion at Gettysbe-rg and 
know that the man who wrote it did so out of the fulness of a 
complete human nature. The soldier whose forces were over¬ 
come on that fearful field will live in history by his martial deeds, 
but he will l.)e cherished in our hearts for the rounded symmetry 
of his humanity. In fiction we have all given this high degree. 
Where can wc find more fierfect examples than Col. Newcoine 
or Henry Esmond ? Is it not worth reflection to sec ti/Ay it is 
that these stand for us as types of what a man can become ? 

I think we can conceive of what our ideal of a human l>eing 
should be by seeking to find the common quality of men so re¬ 



moved from each other in character and cironnutance as KIlTtgt 
David, Peter the Apostle, Socrates, Alfred, Bums Uftftoln, 
Lee. The great Marcus has even defined a man for u$ id 
formal words; he is a man who delays n >t to be amoqg the 
best, like a priest and nimister of the gods ; who uses tlte deity 
planted within him, which makes him uneontaminated by plea¬ 
sure, unharmed by pain, untouched by insttJt, a fighter in the 
noblest fight, not ov<iri)owcred by anv passion, dCep-dycd with 
justice, and accepting with his soul all that happens and is his 
portion." 

It must be our flim and end to fix clearly in the mind of evtry 
pu]>il that the whole object of his college course should be one 
and the same as the whole object of hi-s entire life, namely, to be 
areal human being. Ncjt to strive for partial knowledge, for par¬ 
tial facts as an end, and finally to be graduated a Bachelor of 
Arts, but to strive for complete and utter manhood and to add 
to its magnificent qualities all the learning which our Bcliocds 
afford simply as a help toward,s carrying out his inmost and his 
liighe-st aspirations. Each one of us should be frver striving to 
deserve among our follows and in our most secret life this chief 
of all titles. I'hc one that exjiresses the sum of tvU achievement 
possiUe to us; since when it is attained it fixes us as wholly 
human, and thus made in the image of divinity. The beat title 
of our Master was the Son of Man, and He descended to this 
lo show the term to which wo might attain. 

/4 Word to the Graduaifs. —And now, members of the 
graduating ckass, I wish to say one parting word especially to 
yf)u, who arc soon to sec the fnrmal signs of the approval of 
your jirofesaors and of our guveniors—the Kegents. 

In the name td the University 1 welcome you to your new 
estate. If we have done our duly by you, you are equipped for 
the beginning of your maturcr life. If you do your tuUy by 
yourselves an<l by society there is nothing which you need fear 
to undertake. Here, on the very Itorders of the most western 
sea, in a golden Kind of promise, let me repeat to you the noble 
words which were first written down eighteen hundred years 
ago, in the mid.st of a savage wilderness, in the presence of 
hostile barbarians, Ijy the hand of the greatest and most virtuous 
of the rulers of impel ini Kiime, sitting alone and silent in his 
soldier’s lent. X.et these great sentences lie at once our farewell 
and our Ood-speed to each one of you ;— 

‘Mf (hou workest at that which is liefore thee, following 
right, reason calmly, vigorously, allowing nothing to distract 
thee, but keeping thy divine jiart pure, although bound to give 
it back immediately—if thou boldest lo this, expecting nothing 
and fearing nothing, with heroic truth in every word and sound 
which thou ullerest, then thou wilt live happy—and there is no 
man able lo prevent thee." 


ANTARCTIC EXPLORATION^ 

■^PHIv author began by referring to the results established by 
Gauss in 1839. Gauss proved : “ (i) That the knowledge 
of V (the west component of the horizontal component of terres¬ 
trial magnetism, called usiully X) over the whole earth, along 
with the knowledge of H (the north component of H) at alJ 
points on a line running from one pole to the other, is sufficient 
fijr the foundation of a comflete theory of the magnetism of 
the earth. (2) That a finally complete theory was also deducible 
from the simple knowledge of Z (the compment of the earth’s 
magnetism, that is directed to the earth’s centre) on the whole 
earth’s‘surface.'’' There existed, for a large part of the earth’s 
surface, data for large charts of the normal values of the de¬ 
clination of H and of Z, at the epoch 18S0, from which X> V, 
and Z could readily be deduced. I'hesc charts were accurate 
for the zone lying lietwecn 60“ N. and 50'' S. lat. (except for 
some parts of North Asia and of Central Africa); they were 
lew accurate for 60“ to 70® N. lol., and 50® to 6a* S* Be¬ 
yond these limits in the south, lay regions almost un¬ 
visited since Boss’s Expedition in 1840-43 j bo that the 
charts were correspondingly weak in those lalitud<?». 'The 
charts show that tne Chmenper crossed the Antarctic Circle 
about the meridian 79* E* These and other somewhat recent 
observations made between 50*’ and 60'' k lat-, show that con¬ 
siderable changes in the magnetic elements have occurred sinoe 
Ross’s time, and therefore the charts for 1880 cannOt be cbm- 
* ** Oft tlic Advantasett to the Science of Tottentdid MegnediWi to he 
obiained from «n Expedition w the Region within die Antarctic C?wibw*^ 
Abmmct of a paj|>er read at the Biraunghum medtlna of dw BriitiK Awfeoeto- 
tion by Capt. EUrick W. Creak. H.K.T F,R.S. 
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wp^cUlly ft« ^ur kuD^dl^e of the ch^ttges ia too limited, 
ipjpiwfmit of th^ ttse of Ro«B’a obsemtiooa. Further U is dostr- 
nbtetO have actual verification of Gauss's-oxtenrion by theory of 
^ mimetic elewebts at places where they are Icnown to plact» 
#hera they arC unknown* The position of the south magnetic 
toolc U still undetertninecl, and magnetic observations are wanted 
worn 40* S. to the geographical pole. For the currying out of 
these views, Melbourne Observatory, being 'furnishcil with the 
.necessary instruments, would serve admirably as a base station, 
with fUbsidUry bases at the Cape, and at Sandy Point, Magellan 
^rait, for the use of portable absolute instruments. Much of 
the survey could be done on board ship at 'lea, observations 
tmviti^ now become so trustworthy by the process of swing¬ 
ing ship.’' Portable instruments could also be tifled on /V/, 
where thoir ijpadings would he specialiy free from sources of 
error* The c^at cTtcct of the sliip's iron in high latitudes can 
be got rid of experience, as proved in the voyage of the 
Ch(tlkngcr^ an important matter being a proper position on 
board far the instruments. This position could be chosen im¬ 
mediately after the selection of the ship. The errQr in the 
vertical component varies with the “heel" of the ship ; the 
horijr.ontal error can be eliminated by the process of “ swinging." 


NOTES FEOUf THE OTAGO UNIVERSITY 
MUSEUM # 

Vin. — t'bji the Chsf>ers of CallorhyMchus 

N my friend Mr. Patricic Geddes' able article, “ Kepro^luction," 
published in the recently issued twentieth volume of the 

Encyclopxdia nritfuinica " (ninth edition), the following note 
occurs (p. 410) :— 

“In the curious Ilolocephalous fish, CaUorhynchusy jefibry 
Parker hn.s recently adduced arguments for regarding the claspcrs 
as the surviving rudiments of a third pair of limbs.^’ 

As this passage was written under the mistaken impression 
that a ssomevvhat wild theory, hither only commnnicatrd ])riyatcly 
to one or two friends, had been published, I think it will l>e 
advisable to slate exactly the grounds on which f am <lisposed, 
provisionally, lo consider thellolocephali as the only existing 
nexapodous vcrtclirates. 

In the Klasmobrancliii (Plagioslomi) the male is well known 
to possess a single pair of so-callcd claspers, cacli having the 
form of a plate rolled longitudinally upon itself so as to produce 
an incomplete tube, and supported by a mure or leas comnlicatcd 
cartilaginous skeleton continuous with the basipterygiai cartil¬ 
ages of the pelvic fin. 

In Callorkyyuhti^i on the other hand—and I believe the same 
applies U) CVn’wMV d, of which I have no specimen—tlie male has 
two pairs of organs, which may be calkcl respectively the ante¬ 
rior and the posterior claspers. The posierior claspers arc evi 
dently homologous with the claspers of the Flasmohranchs : they 
occur in the same position, have the form of a j>Iate rolled longi¬ 
tudinally into a tube, and are supported by a prolongation of the 
baslptciygium. No doubt, like the corresponding organs in 
sharKS and lays, they have an introraittcnl function. 

The structures I call anterior claspers are situated a short 
distance cephalad of the vent, inclosed, in the position of 
rejxise, in a pouch of skin having a somewhat contracted slit- 
Uke aperture, so that the cla5i>er is ordinarily hidden from view. 
The aperture of the sac is erroneou<sly marked “peritoneal 
Merturc " in Gunther's figure of Ch%m<vra coiliei (“Study of 
Fishes," p. 184). In connection with the sac is a Wand secreting 
a lubricatmg fluid, and closely resembling the well-known gland 
of the Elasmobranch closper. 

In the female, although the etasper itself is absent, a small 
glandular sac occurs in the corresponding position. 

The anterior clasper itself is a somewhat complicated organ, 
consisting of three chief parts supported by cartilage. The 
largest of these, which forms the main support of the whole 
structure, is a strong irretgular cartil^inous piate, articulated by 
Oh elongated surface with the anterior border of the pubic por¬ 
tion of the ]t>elvic girdle in such a way tirat when in its ordinary 
position of retraction, the whole apparatus is folded back in the 
hollow furnblwd by the outer surface of the pubic cartilage. To 
this principal cartiWe of the anterior clamper are attached two 
others 3 (TJjeo thin d^icate plate, sh^d like the human external 
ear, the use of whith is not obvious; the other a somewhat 
thicker plate, rolled upon Itself to form a tube, in mheh the 
same way as the posterior 4 lwper, and evidently serving as a 
duct for the passage of the above^nientlofied secretion, "rhe 
whole apparatus is covered ydih soft: mucous thibmbrane, 


except the poTttou of the principal cartilage which 
studded with minute sharp denticles 

Tiie clasper is exserted by the action of a strong muscle arising 
from the inner face of the pubic cartilage and passing over its- 
anterior border to be inserted into the principal cartilage of the 
clasper, The plane of movement of the organ is nearly hori¬ 
zontal. 

That a serial homology (homoplasy) exists between the anterior 
and the posterior clampers is suggested by the following facts :— 
(c) The general similarity of their structure ; (/^) they both 
articulate, mediately or iimnediately, with the pelvic cartilage ; 
(r) they b )th lie in the line of balfour’s lateral ridge, 1.^. of the 
hypothetical lateral fin ; (t/) the blood from both appears to be 
poured into a vein which is clearly the representative of the 
lateral vein of Elasmobranchii, which batter I have adduced 
reasons for considering as the vein of the pro to-vertebrate lateral 
fin {Trans. N.Z.Insl.f vol. xiii. p. 413, and vol. xv. p, 222 ; 
I^oc, Roy, Soc.^ Tune 18S6). 

r regret that all my efforts to obtain earlier emliryos of Caiior- 
hynchus than those I described three years ago in Nature (vol. 
xxix. p. 46) have failed. It must therefore remain for future 
investigations to decide whether the anterior clasper of Ilolo* 
cephali is developed from a portion of the lateral ridge which 
usually atrophies, and whether its skeleton is formed by the 
concrescence of pteiygiophorcs (radial fin-cartilages). 

At present, therefore, the hypothesis that the anterior claspers 
of the ilolocephali represent a middle pair of limbs is nothing 
more than a deduction from an unproved theory. I should not 
have ventured to publish it without further evidence if my friend 
had not, quite inadvertently, forced my hand, 

Dunedin, N.Z,, August i6 T. Jkffery Farkkr 


SOCIETIES AND ACADEMIES 

Sydney 

Linnean Society of New South Walea, July 28.*“rror. 
W. J. Stephens, M.A., F.G.S., President, in the chair.—The 
following papers were read :—On some new or rare fishes from 
the Australian region, by E. P. Ramsay, F. R.S.K., and J. 
Douglas-Ogilby. A few notes are given on the curious Blennoid' 
genus A^fp/iasia of Swainson, and a description is given of a 
species —XiNana Swainson - now for the first time taken 

in Australian waters. Ay rhamphus ^eleyvUpis and Gasfrotokvus 
biacti/eafus are recorded as fishes not jireviously seen on the 
New South Wales coast.—Catalogue of the Australian Coloo- 
ptera, part 5, by George Mosiers. The present part contains 
the large family of the Curculionidfe, numbering over 1200 
species, and bringing the total number now catalogued up to 
5625. It was stated that probaVdy two more parts would com¬ 
plete the onler Coleoptera. - Miscellanea Entoiuologica, Nn. 2 : 
the genus by William Macleay, K. L.S. This is a 

complete monograph of the genus f.iparctrus. All the old 
» species are redcscribed, many new ones added, and the genus is 
subdivided inlo several sections and sub-sections. Altogether 
about 100 species are charactei ised.'—Revision of the Austialian 
Lepidoptera, No. i, by E. Meyrick, li, A.,F.E.S. Five families 
of the Maero-Lepidoptera, or Lcsiadje, Arctiadte, Ilypsida;, 
Syntomididsc, and Zygienida:, are monograpbecl, numbering 
about 150 species, about half that number being new to science. 
—Notes on synonymy of Australian Micro-Lepidoptern, by E. 
Meyrick, B.A., F.E.S. The synonymy of fifteen species of 
Micro-l.epidoptera is corrected, from an examination of speci¬ 
mens in the British Museum, 

Paris 

Academy of Sciences, October 18,—M* Turien de la 
Gravi^rre, President, in the chair.—A tlieory of the unequal 
flow of gases, by M. llaton de la Goupilli^jre. Although 
geometricians have already solved a few questions relating lo 
the unequal movement of fluids, no general theory appears to 
have yot licen applied to the subject so far as regards the gases. 
The object of the present paper is to make good this want, and 
to present a complete solution of the problem in connec¬ 
tion with the receptacles of compressed air for locomotives 
or tramways filled from reservoirs maintained by the 
comi>re9«ng engines at a constant tension, — Researches 
on the tension bf the dry bicarbonate of ammonia, by 
MM’ Berthelot and Andrd. The authors here dUcuss the 
iin^ortant and complex prbblenv whether the tension of 
Aintnonia in thb air, the ground, and natural waters, and its 
movements between these various mediums,.is to be asumilaled 
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‘' )h exo^Sf poefteHsing no perceptible influence on the ten- 
■ alon^w hitAnjonale at the ordinary temperature, while liquid 
water determines its decoomosition independently of the laws of 
diMbcfation of the satt.^On the ongin of the motor nerves in 
the mUte of the dog, by M. Vulptan. His experiments on the 
pfigm qf the sccreung nerves of the salivary glands and of the 
of the tympanum have led the author to the study of this 
, tiondusions mainly confirming the results already 

gained by M. Chauveau, who operated on the horse and the 
kis(^^Hxpe^lmental researches on the cause of ri^r mortis^ by 
li. Brown-Stiquard, In continuation of his previous paper {(^ee 
last week's NATURE, p. 622), the author describes certain 
experiments, which seem to show that this phenomenon mainly 
depends on a contraction, that is, a muscular vital act beginning 
or continuing after the general extinction of life. At the 
same time it is not denied that a coagulation of the 
albuminous subslanees may also to some extent contribute 
to the rigidity which sets in immediately after death.— 
I'he mountain plants of the Parisian flora, by M. Chatin. It is 
shown that associated vidth the ordinary veg» tation of the Paris 
district are found numerous highland and even Alpine specimens, 
such as S'tt'fr/ia /r/v-WM/r, Alropa Belladonna^ Euphrasia htteOf 
Digitalis lutca^ Veronic a montana^ &c., most of which are largely 
represented in the Alps and Scandinavia, and some few in the 
south of France. l*hcy generally flourish in localities where the 
conditioas of life approach nearest to those presented by the Alps ; 
but whether they are due to migration from those region** or are 
indigenous is a question reserved forfutiflre discussion.—Analysis 
of some cosmic dust which fell on the Cordilleras near San 
Fernando, Chili, by M. A. K. Nordenskjold. I'his specimen, 
received last Febniary from M. Stolp, of San Fernando, and 
weighing about 2 grammes, yielded on analysis j oxide of iron 
74‘59i oxide of nickel 6 01, silicic acid 7*57, magnesia 3‘88, 
alumina 2*90, and minute quantities gf lime, phosphoric and 
sulphuric acid, with traces of oxide of copper. This analysis 
shows that it is not a product of the KraVatao eruption, hut conics 
for the most part from the inter-planct*ary spaces,-—On smfaces 
Indosing cones of the second degree, by M. K. BUitcl. 'Jlie 
case Ih considerLcJ in which each cone touches its inclosure fol¬ 
lowing a moving circle.—On the determination of the cocflicients 
of expansion by means of the pendulum, Ijy M, Ch. Ed. GuiF 
laume. It is shown that this method, recently proposed by M. 
Robert Weber, dannot possibly yield the accurate determinations 
anticipated by him. All the apparatus needed for its applica¬ 
tion render the process extrcinely complicated, while under the | 
most favourable conditions its precision will never exceed t/300, | 
—Theoretical value of the local attraction at Nice, by M. Halt. , 
Theoretic researches undertaken for the puqK)se of determining 
this value have led to the results here communicated, including 
Rome data tending to correct the geodetic latitmle of Nice.—On 
some pyridic hasea, by M. A. Ladenimrg, Having two years 
ago iletermiiied the methods of synthesis for the pyridic 
and ])iptridic bases, the author has since succeeded, with the 
aid of MM. Roth, Lange, and Ilesekiel, in preparing a whole 
aeries of these bases, which are here described,—Researches on the 
evolution of the embryo of the fowl, when the eggs arc aubmittctl to 
incLiiiation in the vertical position, by M. M. Darestc. Of sixteen 
eggs ticated in this way, rmly one was successfully hatched, all 
the other embryos perishing at various dates and under diverse 
conditions.—On the relations of the Leptocephalidae to the 
congev-eci, by M. Vvea Delagc. Observations recently made 
at the Laboratory of RoscofF show that (he Leptocephais, con¬ 
trary to the opinion of OUnther, are normal larvae capable of 
transformation.—Contribution to the study of the Tertiary flora 
of the west of France and of Dalmatia, by M. Louis Crie. It 
results from this comparative study that five identical species 
and seven or eight closely-related types connect in a common 
palaeophytic epoch t))c Tertiatr dLtricts of Mans and Angers 
m France with that of Monte Promina in Dalmatia,—On the 
discovery of a grave dating from the polished Stone Age, re¬ 
cently discovered near Ct?cy-sur-Morin, by M. A» ThieuUen, 
The excavations carried out at (his spot revealed two contiguous 
chambers built under a rock, and containing the skeletons of 
about thirty human beings of all ages and aexes, l>esides stone 
hotchots, knives, scrapers, and other relics of the Neolithic 


period, but no ttikces of .pott^ or the mettds. /The human re* 
mains are remarkably w^ tiure^erved, five or six of the 
being almost intact, an 4 by fheir fbbn apparentiy indicating the 
presence of two dhdinct prehistoric races, a meteorite 
found in a block of Tertiary l^nUe frorn Wolfaegg, by M. 
Gurlt, with remarks by M. Doiibrtfe. This x»re specimen of it 
meteorite, traced to Tertiary timeft.^forms a moss of cosmic iron 
combined with some carbon and nickel, weighing altogether 
,785 grammes.—On the constant prjesence of micro organisms in 
the thermal waters of Luchon (64* C.)) and on iheir action on 
the production of baregine, by MM.' A. Certes and Garrigon. 
The object of this paper is to determine the presence of living 
organisms in thermal waters of the liighest temperatures, to 
ascertain their nature and (he part played by them in the pro¬ 
duction of the baregine or glairine conimoaJy found iu sul¬ 
phurous waters. ^—On melanosis, a disease of the;vine, by MM, 
Pierre Viala and L, Ravoz. This is deftcribed as a malady of 
American origin, not very injurious to French vineyards, and 
due probably to a parasitic fungus identical with the Septoria 
ampelina described by Berkeley and Curtis. 
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